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Lifestyle factors related to glucose control for diabetes management
strategies: Nested case control design using KNHANES data
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Abstract This study aimed to find health related lifestyle factors that influence glycemic control for
diabetes mellitus (DM) management strategies. This study used nested case—control design with
matching variables that were not controlled by individuals such as age, sex, insulin or oral
hypoglycemic agent (OHA) use, disease duration, education level and household income. This study
analyzed 983 subjects with type 2 DM who enrolled in the 7" (2016—2017) Korean National Health and
Nutrition Examination Survey (KNHANES). The target HbAlc level of controlled glucose was defined as
less than 6.5%, and 289 (30%) were achieved. Conditional multivariable logistic regression analysis was
performed to find self—control factors associated with HbAlc levels. The results statistically significant
for variables such as duration of diabetes, insulin or OHA use in overall cohort and body mass index
(BMI), smoking and fundus Examination in matched cohort. These results are expected to provide as
evidence for the intensive care criteria(disease duration, drug use) and lifestyle management

strategy (BMI, smoking, fundus examination).
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Table 1. Baseline characteristics
Before matching cohort Matched cohort
. HbA1c<6.5% HbA1c=6.5% HbA1c<6.5% HbA1lc>6.5%
variable (N=299) (N=684) P—vale (N=218) (N=218) Pyl
n' (%) n' (%) n' (%)} n' (%)
Age mean*+SE* 63.7  (£0.8) 62.3  (£0.5) 0.01 65.1  (£0.8) 65.0  (£0.9) 0.90
(years)* 30—44 13 (6.2) 34 (7.0) 0.01 4 @27 5  (3.2) 0.52
45—64 91  (43.1) 281 (50.6) 64 (40.9) 69  (41.6)
65—74 116 (29.5) 216 (23.8) 100 (37.5) 85 (32.4)
>75 79 (21.3) 153 (18.7) 50  (18.9) 59 (22.8)
Sexc Male 149 (51.5) 321 (51.0) 0.40 109 (52.0) 109 (52.0) 1.00
Women 150 (48.5) 363 (49.0) 109 (48.0) 109 (48.0)
. mean*+SE* 6.7  (£0.5) 9.4 (+0.4) <0.01 6.9  (+0.5) 7.2 (£0.6) 0.39
DM duration *
(vear) year<1l 30 (11.9) 32 (5.2) <0.01 15 (7.5) 15 (5.4) 1.00
1<year<5 116 (41.0) 185  (31.1) 83 (42.2) 83 (43.2)
5<year<10 64  (21.0) 152 (22.8) 49 (22.3) 49 (19.8)
10=<year<15 41 (L7 123 (16.0) 32 (12.0) 32 (13.4)
15=<year<20 17 (5.7) 86 (11.7) 15 (7.2) 15 (8.6)
20<year 31 (8.9) 106 (13.1) 24 (8.8) 24 (9.5)
Treatment* Insulin use (3.5) 59 (7.9) <0.01 1 (0.3) 1 (0.7) 1.00
OHA use 265  (85.6) 648  (94.4) | <0.01 213 (97.1) 213 (97.4) 1.00
Education* <Elementary 120 (34.8) 267 (33.1) 0.89 91 (36.5) 96 (36.5) 0.82
Middle 57 (19.6) 135 (18.0) (24.4) 41 (18.0)
High 75 (24.0) 184 (32.6) 55 (22.2) 58  (31.2)
>University 47 (2L.7) 98  (16.4) 23 (16.8) 23 (14.3)
Marital Yes 294 (98.9) 673  (97.7) 0.94 216 (99.3) 215 (98.2) 0.65
status * No 5  (1.1) 11 (2.3) 2 (0.7) 3 (1.8
Residences Metropolitan 229  (78.2) 504  (78.8) 0.34 171 (80.7) 176 (87.3) 0.55
Non—metropolitan 70 (21.8) 180 (21.2) 47 (19.3) 42 (12.7)
Households ~ Low 122 (37.0) 245  (29.4) 0.08 89 (35.8) 89 (35.3) 1.00
income * Middle—Low 84 (24.1) 166 (22.7) 57 (23.1) 57 (22.8)
Middle —High 52 (19.3) 151 (26.1) 41 (21.8) 41 (21.9)
High 41 (19.6) 122 (21.8) 31 (19.3) 31 (20.0)
Occupation office worker 30 (14.3) 69 (11.7) 0.02 21 (12.6) 25 (15.0) 0.38
physical worker 66 (21.3) 209 (32.8) 51 (22.9) 61 (29.6)
ie”‘“?,/ student/ 203 (64.4) 406 (55.5) 146 (64.5) 132 (55.4)
ousewife
Comorbidity
Hypertension 201 (64.0) 431 (59.0) 0.21 144 (64.1) 147 (63.4) 0.76
Hyperlipidemia 143 (53.0) 336 (49.3) 0.71 109 (55.7) 116 (54.4) 0.50
Stroke 13 (3.5) 39 (5.6) 0.38 7 (3.1) 10 (42 0.46
Cardiac disease 29 (9.0) 57 (7.5) 0.49 22 (9.1) 20 (7.0) 0.75
Skeletal disease 77 (24.0) 170 (20.5) 0.77 60 (25.8) 56 (21.1) 0.67
Asthma 13 (3.3) 28 (3.1) 0.86 10 (3.5) 13 (6.5 0.52
Thyroid disease 16 (6.0) 22 (3.1) 0.11 9 (3.8) 6 (3.6) 0.43
Renal disease 4 (1.2) 11 (1.5) 0.75 2 (1.2) 0 (0.0) 0.16
Liver disease 7 (2.0) 14 (1.4) 0.77 4 (1.8) 6 (2.1 0.52
Health habits
BMI mean*+SE* 25.0  (£0.2) 255  (£0.2) 0.01 25.0 (£0.2) 254 (£0.3) 0.08
>25 144 (50.3) 347 (50.7) 0.46 108 (50.2) 116 (50.9) 0.44
Smoking Current 45 (17.5) 126 (20.1) 0.03 30 (14.1) 36 (15.5) 0.09
Past 97  (33.5) 168 (24.9) 75 (38.7) 54  (25.8)
none 157 (49.0) 390 (55.0) 113 (47.2) 128 (58.7)
Drinking >2/week 74 (24.0) 127 (21.5) 0.03 57 (23.7) 41 (22.7) 0.07
<1/week 225  (76.0) 557  (78.5) 161 (76.3) 177 (77.3)
Diet 43 (16.7) 104 (14.0) 0.74 31 (17.1) 30 (13.6) 0.89
Exercise 162 (58.6) 350  (54.0) 0.39 118 (59.9) 113 (53.7) 0.63
Fundus Exam 115 (39.1) 251 (35.9) 0.60 89 (41.1) 65  (28.7) 0.02
Sleep time mean*+SE* 8.3  (+0.9) 7.3 (£0.2) 0.19 7.7 (£0.7) 8.0  (+0.8) 0.63
(hour) <=8 242 (82.8) 572 (84.6) 0.30 178 (83.1) 181 (83.8) 0.71
>8 57 (17.2) 112 (15.4) 40 (16.9) 37 (16.2)
Stress Many 67  (25.9) 143 (21.9) 0.60 46 (22.2) 33 (17.2) 0.11
Depression mean*+SE* 3.7 (£0.4) 3.0 (£0.3) 0.07 3.6 (+0.5) 2.6 (+0.4) 0.19
socre >10 21 (6.4) 37 (5.2) 0.32 15 (6.1) 12 (4.4) 0.55

* matching variables, TUnweighted, ¥Weighted
SE: standard error, DM: diabetes mellitus, OHA: oral hypoglycemic agent, BMI: body mass index
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Table 2. Odds ratio of achieving the target hemoglobin Alc(<6.5%)

Before matching cohort

Matched cohort

variable reference
OR 95% CIL P-value OR 95% CI P-value

Age 45—-64 30—44 1.19 (0.54, 2.61) 0.66 1.12 (0.04, 28.65) 0.95
(vears)s 65—74 30-44 2 . (0.85,4.7) 0.11 0.33 . (0.01, 19.27) 0.60

=75 30—44 1.83 (0.75, 4.47) 0.18 0.13 (0, 15.16) 0.40
Sexk Women male 1.06 (0.62, 1.81) 0.83 1
DM duration * 1=<year<5h year<l 0.76 (0.42, 1.38) 0.37 1
(year) 5<year<10 vear<l 0.42 (0.22, 0.79) 0.01

10=<year<l15 year<l 0.31 (0.16, 0.61) <0.01

15=<year<20 year<l 0.17 (0.08, 0.37) <0.01

20=<year year<l 0.23 (0.11, 0.47) <0.01
Treatment* Insulin use No 0.38 (0.18, 0.83) 0.02 1

OHA use No 0.4 (0.23, 0.7) <0.01 1
Education* Middle Elementary 0.96 (0.62, 1.48) 0.85 1.24 (0.69, 2.24) 0.47

High Elementary 1.03 (0.67, 1.58) 0.90 1.06 (0.56, 2.03) 0.86

=University Elementary 1.24 (0.71, 2.17) 0.44 0.62 (0.12, 3.17) 0.57
Marital status * No Yes 1.3 (0.38, 4.49) 0.68 0.48 (0.01, 28.7) 0.73
Residencex Non—metropolitan Metropolitan 0.88 (0.61, 1.26) 0.49 1.48 (0.84, 2.64) 0.18
Households Middle—Low Low 1.22 (0.82, 1.79) 0.32 1
income * Middle—High Low 0.71 | (0.45, 1.11) | 013

High Low 0.66 (0.39, 1.12) 0.12
Occupation physical worker Office 0.67 (0.36, 1.23) 0.19 0.94 (0.36, 2.45) 0.90

E:ﬁ;i:iif/esmdem/ Office 102 (0.57, 1.8) 0.95 162 (0.67, 3.91) 0.28
Comorbidity
Hypertension No 1.2 (0.74, 1.94) 0.99 0.73 (0.34, 1.55) 0.41
Hyperlipidemia No 0.8 (0.5, 1.29) 1.00 0.73 (0.35, 1.5) 0.39
Stroke No 0.65 (0.2, 2.17) 1.00 0.84 (0.11, 6.52) 0.86
Cardiac disease No 1.18 (0.56, 2.5) 0.99 1.23 (0.43, 3.53) 0.70
Skeletal disease No 1.34 (0.77, 2.34) 1.00 1.72 (0.71, 4.14) 0.23
Asthma No 0.56 (0.18, 1.73) 1.00 0.27 (0.06, 1.22) 0.09
Thyroid disease No 2.27 (0.89, 5.82) 1.00 2.26 (0.5, 10.15) 0.29
Renal disease No 1.41 (0.29, 6.93) 1.00 1.02 (0.56, 3.95) 0.99
Liver disease No 2.01 (0.44, 9.08) 1.00 0.65 (0.09, 4.59) 0.67
Health habits
BMI 0.88 (0.82, 0.95) <0.01 0.87 (0.78, 0.99) 0.03
Smoking Past Current 1.58 (0.99, 2.51) 0.05 2.24 (1.07, 4.7) 0.03

none Current 1.05 (0.6, 1.86) 0.86 0.78 (0.32, 1.92) 0.60
Drinking =1/week >2/week 0.61 (0.41, 0.91) 0.02 0.57 (0.31, 1.06) 0.08
Diet No 0.95 (0.63, 1.44) 0.82 0.87 (0.48, 1.59) 0.66
Exercise No 1.06 (0.78, 1.45) 0.69 1.18 (0.75, 1.88) 0.47
Fundus Exam No 1.43 (1.04, 1.96) 0.03 1.81 (1.11, 2.95) 0.02
Sleep time(hour) >3 =8 1.34 (0.87, 2.07) 0.19 1.43 (0.73, 2.8) 0.29
Stress Many Few 1.09 (0.76, 1.57) 0.63 1.46 (0.8, 2.7) 0.22
Depression socre =10 <10 1.33 (0.71, 2.5) 0.37 1.16 (0.44, 3.05) 0.76

* matching variables

OR: odds ratio, CI: confidence interval, DM: diabetes mellitus, OHA: oral hypoglycemic agent, BMI: body mass index

adjusted variable: age, sex, duration of diabetes, treatment, education, marital status, residence, households income, occupation, comorbidity, health

habits
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