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Abstract

Background: This study aimed to investigate the goal attainment rates for hemoglobin Alc (HbAlc),
blood pressure (BP), and low-density lipoprotein cholesterol (LDL-C) in elderly patients with type 2
diabetes.

Methods: The subjects were 762 over 65 years old patients with type 2 diabetes taking a hypoglycemic
agent. Data were collected by reviewing medical records and included general characteristics,
biochemical tests, prescribed pharmacologic agents, and complications.

Results: The goal attainment rates (mean value) for HbAlc, BP, and LDL-C were 50.4% (7.3% * 1.2%),
78.9% (126.0 = 15.1/72.1 + 10.0 mm Hg), and 60.6% (88.6 £ 29.9 mg/dL). Diabetes-related complications
for retinopathy, nephropathy, neuropathy, and cardio-cerebral vascular disease were 36.3%, 37.2%,
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were not drinking alcohol and exercise for HbAlc, not smoking for BP and not drinking alcohol for
2014 13.1%°1H, ©]

adjustment indicators. Also, case management guidelines according to elderly patient health and

23.6%, and 31.9%, respectively. Life habit-related variables positively associated with goal attainment
LDL-C. Metabolic adjustment indicator-related significant variables for complications were HbAlc in
Conclusion: We found that goal attainment rates for parameters of metabolic adjustment were not high
in elderly patients with type 2 diabetes. Thus, diabetes educators should be concerned about metabolic

Keywords: Aged, Blood pressure, Diabetes mellitus, Glycosylated hemoglobin A, LDL cholesterol

functional status should be developed to help manage metabolic adjustment.

retinopathy, BP in nephropathy, and LDL-C in cardio-cerebral disease.
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square testt} t-test= 23533t} T 517 £ 944, BH o3I 142 £ 9.04, B
B 7 71.6% (54578) Stk 57+ 39.3%, &1
A3} 13.9%, -5 13.3%7F Adstal At iAol A4

A5 24.7 + 3 4 kg/m*$ItH(Table 1).
1. CHAIREO] QUBHS| SAfm) ity B2 2421 S PR S HelE 98] Folsis opERA ¥

A B A7E 14.3%, 1€l 25.7% R oW, ek
2 AT ARe] FrdEL- 71.8 £ 4.941, H} 49.0% ZalAl= 71.8%, A &47sHAI= 60.4%, 363141 60.1%

(373%), 1=k 51.0% (3897) o™, BizHe] Xt Lo 7h Bkl It STs 27T s Al

I

Table 1. General characteristics and diabetes management-related characteristics (n = 762)

Variable Value
General characteristic
Sex
Male 373 (49.0)
Female 389 (51.0)
Age (y) 71.8 £4.9
Age of diabetes onset (y) 57.7+9.4
Duration of diabetes (y) 14.2 £9.0
Family history of diabetes 545 (71.6)
Body mass index < 24 kg/m’ 24.7£3.4
Life habits
Drinking® 299 (39.3)
Smoking 106 (13.9)
Exercise® 557 (73.3)
Diabetes management-related characteristics
Hypoglycemic agent
Oral form 566 (74.3)
Insulin 196 (25.7)
Drugs for complication control
Antihypertensive agent® 547 (71.8)
Antilipid agent® 460 (60.4)
Anticoagulant agent® 458 (60.1)
Tests to check the complication
Fundoscopy® 455 (72.7)
Albuminuria® 628 (81.4)
Diabetic education
Yes 308 (40.4)
No 454 (59.6)
Complications
Retinopathy® 230 (36.3)
Nephropathy® 257 (37.2)
Neuropathy® 179 (23.6)
Cardio-cerebral vascular disease® 243 (31.9)

Values are presented as number (%) or mean + standard deviation. Missing data were excluded.
“In case of yes.
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5 36.3%, A% 37.2%, AT 23.6%, Al-EHES
31.9% K Table 1).

2. S'E 2 HAIREX|RS| E=ot SHEEE

(<

Il He 7.3% + 1.2%, 28 1302 +
38.8 mg/dL, 215 2A17F @2 195.2 + 72.3 mg/dLArh.
7] G- 126.0 £+ 15.1, 01g] > 72.1 + 10.0
mm HgolH, & Fell~EHE2 160.9 + 34.8 mg/dL, 543
Ae 125.0 + 71.4 mg/dL, HDL 2] ~El1=-2 50.2 +
15.2 mg/dL, LDL 2| ~8HE-2 88.6 + 29.9 mg/dL3A
LRI ES FIEALE T7.0% Mo R F2HE=
A7} 50.4% (384%3), 7.5% mnto & 2dshi= 797}
68.9% (5259), 8.0% w|vro 7 2dsh= 4571 78.7%

(6007) o S 140/85 mm Hg w|vkez2 43}
= 7357F 78.9% (600%) 4L, LDL Z#|2~EHE< 100
mg/dL W|Rto R ds= 797t 60.6% (4621) 3
(Table 2).

7.0% 7% FEE AL BELABE GA), G, $F
A7 B8, SARE @ HeelA (Table 3)
Aefe) BEAYES T, ATAPFI R B
2 ¥.831 ATo)A (Table 4), LDL Fel~sjze] 2
B FF, ALY B8, BN AL
& A9l H (Table 5) £r2131A 3kt

et Bl URREEAEES] BESEY] e gy
Zo) Aoliz FaRALe) BS 7.0% vl wf Yol

Table 2. Diabetes-related metabolic adjustment indicators and goal attainment rates in elderly patients (n=762)

Variable Value
Metabolic adjustment indicators
HbAlc (%) 73+1.2
Fasting glucose® 130.2 +38.8
PP2 glucose (mg/dL)" 1952 +72.3
BP (mm Hg)
Systolic 126.0 + 15.1
Diastolic 72.1+10.0
LDL-C (mg/dL) 88.6 +29.9
Total cholesterol (mg/dL)b 160.9 + 34.8
Triglyceride (mg/dL)" 125.0 + 71.4
HDL-C (mg/dL)" 50.2+15.2
Goal attainment rate
HbA1lc
<7.0% 384 (50.4)
< 7.5% 525 (68.9)
< 8.0% 600 (78.7)
BP < 140/85 (mm Hg)* 600 (78.9)
LDL-C < 100 (mg/dL) 462 (60.6)

Values are presented as number (%) or mean + standard deviation. Missing data were excluded.
HbA1lc, hemoglobin Alc; PP, post-prandial; BP, blood pressure; LDL-C, low-density lipoprotein cholesterol; HDL-C, high-density

lipoprotein cholesterol.
“In case of yes, "additional analysis.
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Table 3. Comparison of hemoglobin Alc (HbAIc) goal attainment according to diabetes-related parameters (n=762)

Goal attainment of HbAlc

Variable 5
Yes No X P-value
Sex 5.40 0.020
Male 204 (53.1) 169 (44.7)
Female 180 (46.9) 209 (55.3)
Family history 0.42 0.519
Yes 271 (70.6) 274 (72.7)
No 113 (29.4) 103 (27.3)
Body mass index < 24 kg/m’ 0.87 0.351
Yes 111 (29.1) 121 (32.2)
No 271 (70.9) 255 (67.8)
Life habits
Drinking 8.18 0.004
Yes 144 (37.6) 155 (41.0)
No 239 (62.4) 223 (59.0)
Smoking 0.93 0.336
Yes 67 (17.5) 39 (10.3)
No 316 (82.5) 339 (89.7)
Exercise 10.72 0.001
Yes 297 (78.6) 260 (68.1)
No 81 (21.4) 122 (31.9)
Hypoglycemic agent 82.42 <0.001
Oral drug 340 (88.5) 226 (59.8)
Insulin 44 (11.5) 152 (40.2)
Tests to check the complication
Fundoscopy 1.58 0.209
Yes 237 (61.9) 217 (58.4)
No 146 (38.1) 161 (42.6)
Albuminuria 4.36 0.037
Yes 327 (85.4) 301 (79.6)
No 56 (14.6) 77 (20.4)
Diabetic education 0.14 0.907
Yes 156 (40.6) 152 (40.2)
No 228 (59.4) 226 (59.8)
Complications
Retinopathy 6.37 0.012
Yes 97 (31.3) 133 (40.9)
No 213 (68.7) 192 (59.1)
Nephropathy 3.35 0.067
Yes 118 (33.9) 139 (40.6)
No 230 (66.1) 203 (59.4)
Neuropathy 1.57 0.211
Yes 83 (21.6) 96 (25.5)
No 301 (78.4) 281 (74.5)
Cardio-cerebral vascular disease 2.16 0.142
Yes 113 (29.4) 130 (34.4)
No 271 (70.6) 248 (65.6)

Values are presented as number (%). Missing data were excluded.
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Table 4. Comparison of blood pressure goal attainment according to diabetes-related parameters (n = 762)

Blood pressure goal attainment

Variable 2
Yes No X P-value
Sex 0.09 0.764
Male 292 (48.7) 80 (50.0)
Female 308 (51.3) 80 (50.0)
Family history 0.73 0.393
Yes 425 (71.0) 119 (74.4)
No 174 (29.0) 41 (25.6)
Body mass index < 24 kg/m’ 0.84 0.360
Yes 188 (31.4) 44 (27.7)
No 410 (68.6) 115 (72.3)
Life habits
Drinking 1.36 0.244
Yes 228 (38.1) 69 (43.1)
No 371 (61.9) 91 (56.9)
Smoking 5.41 0.020
Yes 74 (12.3) 31 (19.5)
No 526 (87.7) 128 (80.5)
Exercise 0.48 0.490
Yes 436 (72.9) 121 (75.6)
No 162 (27.1) 39 (24.4)
Hypoglycemic agent 5.92 0.015
Oral drug 458 (76.3) 107 (66.9)
Insulin 142 (23.7) 53 (33.1)
Antihypertensive agent 13.02 <0.001
Yes 412 (68.7) 133 (83.1)
No 188 (31.3) 27 (16.9)
Tests to check the complication
Fundoscopy 0.45 0.500
Yes 353 (58.9) 99 (61.9)
No 246 (41.1) 61 (38.1)
Albuminuria 0.89 0.345
Yes 490 (81.8) 136 (85.0)
No 109 (18.2) 24 (15.0)
Diabetic education 0.69 0.406
Yes 237 (39.6) 69 (42.6)
No 361 (60.4) 93 (57.4)
Complications
Retinopathy 0.17 0.678
Yes 177 (35.8) 52 (37.7)
No 318 (64.2) 86 (62.3)
Nephropathy 8.47 0.004
Yes 185 (34.3) 70 (47.3)
No 355 (65.7) 78 (52.7)
Neuropathy 0.02 0.881
Yes 140 (23.3) 38 (23.9)
No 460 (76.7) 121 (76.1)
Cardio-cerebral vascular disease 3.53 0.060
Yes 182 (30.3) 61 (38.1)
No 418 (69.7) 99 (61.9)

Values are presented as number (%). Missing data were excluded.
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Table 5. Comparison of low-density lipoprotein cholesterol (LDL-C) goal attainment according to diabetes-related clinical
parameters (n = 762)

LDL-C goal attainment

Variable 2
Yes No X P-value
Sex 3.63 0.057
Male 239 (51.7) 134 (44.7)
Female 223 (48.3) 166 (55.3)
Family history 1.02 0.313
Yes 337 (72.9) 208 (69.6)
No 125 (27.1) 91 (30.4)
Body mass index < 24 kg/m’ 0.01 0.934
Yes 141 (30.7) 91 (30.4)
No 318 (69.3) 208 (69.6)
Life habits
Drinking 7.58 0.006
Yes 163 (35.4) 136 (45.3)
No 298 (64.6) 164 (54.7)
Smoking 0.32 0.570
Yes 67 (14.5) 39 (13.0)
No 395 (85.5) 260 (87.0)
Exercise 0.37 0.546
Yes 335 (72.5) 222 (74.5)
No 127 (27.5) 76 (25.5)
Hypoglycemic agent 0.14 0.713
Oral drug 341 (73.8) 225 (75.0)
Insulin 121 (26.2) 75 (25.0)
Anti-lipid agent 24.69 <0.001
Yes 312 (67.5) 148 (49.5)
No 150 (32.5) 151 (50.5)
Tests to check the complication
Fundoscopy 18.43 <0.001
Yes 304 (65.8) 150 (51.7)
No 158 (34.2) 140 (48.3)
Albuminuria 9.76 <0.001
Yes 404 (87.4) 224 (74.9)
No 58 (12.6) 75 (25.1)
Diabetic education 0.32 0.572
Yes 183 (39.4) 125 (41.9)
No 281 (60.6) 173 (58.1)
Complications
Retinopathy 1.66 0.197
Yes 151 (38.1) 79 (33.1)
No 245 (61.9) 160 (66.9)
Nephropathy 1.56 0.212
Yes 166 (39.1) 91 (34.3)
No 259 (60.9) 174 (65.7)
Neuropathy 0.95 0.330
Yes 114 (24.7) 65 (21.7)
No 347 (75.3) 235 (78.3)
Cardio-cerebral vascular disease 10.81 0.001
Yes 168 (36.4) 75 (25.0)
No 294 (63.6) 225 (75.0)

Values are presented as number (%). Missing data were excluded.
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