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Clinical Significance of Treadmill Exercise Test in Diabetes Mellitus

Soon Nam Lee,M.D, Nan Ho Kyung, M.D,

Department of Internal Medicine, College of Medicine, Ewha Womans University

The maximum exercise testing using treadmill walking was performed in 36 pa-
tients of diabetes mellitus who were admitted to the Ewha Womans University
Hospital from March, 1983 to August, 1983 and 30 normal control subjects to eval-
uate the efficacy of significance to detect latent coronary artery disease in diabetes

mellitus as a chronic complication.

Among 36 patients of diabetes mellitus, ten (27.8%) were treadmill exercise test
positive, of whom two had ST depression in resting electrocardiogram but eight
didn't have any changes in resting electrocardiogram,

Since treadmill exercise test can be a useful sensitive diagnostic tool for early
detection of latent coronary artery disease in the patients of diabetes mellitus as

a chronic complication.
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Table 1. Chung’s protocol for exercise (treadmill) ECG test

Stage Speed Grade Duration METs Total time elapsed

(m.p.h) (©) (min) (units) {min )
1 1.7 0 3 2 3
2 3.0 4 3 4-5 6
3 3.0 8 3 6 9
4 3.0 12 3 8 12
5 3.0 16 3 9 15
6 3.0 20 3 10 18
7 3.0 24 3 1213 21
8 3.0 28 3 14 24
9 3.0 32 3 16 27

m. p. h. ; mile per hour min; minute METs; Metabolic equivalent

Table 2. Taget heart rate for exercise ECG test

AzToss ANdAdg, A4} olag, nE

Age 85-90% of maximal heart rate 2 Ee e WHo] gl A 306 %F Wz} 17
.]

20- 29 175- 180
30- 39 170- 175 o T
40 - 49 165- 170 Quinton instrument A Model 730 ST segment
50 - 59 160- 165 computer, model 644 programmer, model 621B ECG
60— 69 155 - 160 monitoring systemg A1-235le] Chung’s protocol(s
70 -and above 150- 155 1)¢] 2}s] graded multistage continuous exercis test
£ Agsiglen 548 A g6l wE o
Table 3. Criteria- positive exercise ECG test A Ak 2 FlF0 2 slgg (® 2).
$ERETANL ANANES A2on sgon
1. Horizontal or downsloping S—T segment depre- 29 PA2FE, B, 552, w92, a5
ssion 2 1 min o= Hga 2 A3e P4 R S40= B
2. Horizontal or upsloping S— T segment elevation FAAFL T 33 2ot
=21 mm

Table 4. Age and sex distribution

Sex Control Diabetes Millitus

M F Total M F Total

Age No. No. No. (%) No. No. No. (%)
20-29 1 1 2( 6.7) 1 1 2( 5.6)
30-39 1 3 4( 13.3) 2 2 3( 8.3)
40-49 8 5 13( 43.3) 5 5 10( 27.8)
50 - 59 5 4 9( 30.0) 8 8 13( 36.1)
60— 69 2 0 2( 6.7) 3 3 6( 16.7)
70-79 0 0 o( 0.0) 1 1 2( 56)
Total 17 13 30(100.0) 20 20 36(100.0)

No.; Number of patient M; Male F ; Female
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Table 5. Blood sugar levels in 36 patients of
diabetes mellitus
Blood FBS PPS
Sugar (mg%)  No.of pt.(%) No. of pt.{%)
100- 149 3 ( 82) 0 ( 00)
150 - 199 6 (167) 0 ( 00)
200-249 14 ( 389) 6 ( 16.7)
250 - 299 9 ( 250) 5 ( 13.9)
300 - 349 2 ( 56) 9 ( 25.0)
350 - 399 1 ( 28) 7 ( 19.4)
400 - 449 0 ( 00) 5 ( 13.9)
450 - 499 0 ( 00) 3 ( 82)
500 - 549 0 ( 00) 0 ( 00)
550 — 599 1 ( 28) 1 ( 28)
Total 36 (100.0) 36 (100.0)

FBS; Fasting Blood Sugar
PPS; Postprandial 2hour Blood Sugar
Pt. ; Patient

7).

Az AT E Aol 300 (83.3%),STAsk7
2ol (5.5%) . AAAwA, $23eE, A=, T4
ol 7 1o (2.8%) vk (8 ).
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@Al E A STAS el g 497t 36l ygieh

Table 6. Durations of diabetes mellitus

Duration No. of pts %
< 6 mon 4 1.1
6 mon-1 yr. 1 2.8
1 yr.-2 yr. 2 5.6
2 yr.-3 yr. 1 2.8
3 yr.-4 yr. 8 22.2
4 yr.-5 yr. 2 5.6
5 yr.-9 yr. 5 13.8
10 yr.-14 yr. 4 1.1
15  yr.-19 yr. 3 8.3
20 yr.-24 yr. 1 2.8
Unknown 5 13.9
Total 36 100.0

No. of pts.; number of patients mon ; month

yr. ; year

Table 7. Correlation between the number of complications and duration of diabetes mellitus

Duration  1yr, 1—4yr. 5—9yr. 10— 14yr. 15-19yr.  20-24yr. Unkown Total

No.of pts No.of pts No.of pts No.of pts No, of pts No. of pts No. of pts No.of pis(%)
No. of Cx. P
0 4 3 2 0 0 0 3 12( 33.3)
1 0 5 1 1 0 0 2 9( 25.0)
2 1 4 1 0 2 0 0 8( 222)
3 0 0 1 0 0 0 0 1( 83)
4 0 1 0 3 1 1 0 6( 16.7)
Total 5 13 5 4 3 1 5 36( 100.0)
No.; Number Cx ; Complication
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ek Wshs P T 600 A 7184 2 exercise test

Table 8. Electrocardiogaphic findings in 36 pati-
ents of diabetes mellitus

Control

Diabetes melli-

fus
M(No.) F(No.)M(No.)F(No.)

ST change 1mm ¢ 0 0 1 2
ECG No. of pt. % Anginal pain 0 0 0 o

Normal 30 83.3 Chest tightness 1 2 1 1
LVH 1 2.8 Dyspnea 1 0 0 2
RBBB 1 2.8 Exhaustion 2 2 4 5
Sinus bradycardia 1 2.8 MHR 13 7 9 9
Sinus tarchycardia 1 2.8 Palpitation 0 1 0 0
ST depression 2 5.5 Dizziness 0 1 1 1
ECG ; Electrocardiogram Total 17 13 16 20
LVH ; Left ventricular hypertrophy MHR ; Maximal heart rate ;.
RBBB; Right bundle branch block M; Male

F ; Female

Table 10. Maximal heart rate and blood pressure change before and after treadmill exercise test in 30
control and 36 patients of diabetes mellitus

Control

Diabetes Mellitus

Rest Mazx. Exercise Rest Max. Exercise
Maximal , M T7+14.7 173+10.5 84+17.4 164+16.1
Heart Rate
(/min) F 794-10.1 1714143 83-+12.2 164-+13.4
Blood M 12,780 173 /84 133,87 175,794
Pressure F 78 37 34,82 155 ,/87
(mmblg) 1/ 137,788 1348 /8
%; Mean -+ Standard Deviation
Table 11. Maximal heart rate before and after treadmill exercise test
¢
Age Control Diabetes mellitus
g No. Rest Max. Exercise No. Rest Max. Exercise
Maximal 20- 29 2 82+ 4.0 172+14.4 694+ 2.0 18341 .0
Heart 30- 39 68+ 7.0 178+ 3.7 3 81+ 3.2% 17243 5
Rate {/min ) 40— 49 13 69+ 886 173+ 9.1 10 80+11.7+ 17045 .9
50- 59 9 784-10.8 164+ 9.6 8 81+11.8 155-+15.2
60— 69 2 764 15.6 164+ 8.5 6 994-10.9 = 160+2 0
70—~ 79 0 1 100 153

0, ; Number of patient #;

p<0.05 Mean-+ S.D.
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Table 12. Blood pressure change before and after treadmill exercise test

Age Control Diabetes mellitus
No.  rest Max. Exercise No. Rest Max. Exercise
Blood 20-29 S 2 1224+ 17 175+ 50 1054150  150+15.0
Pressure D 78+ 3.0 90-+ 0.0 70+10.0 85+ 5.0
(mmHg) 30-39 S 4 108+4-13.1 143+-24.8 125+ 55 153+ 5.0
D 68+ 5.0 66-+17.5 83+ 43 83+ 4.0
40-49 S 13 112+412.0 160+28.5 10 123+ 76 158+10.1
D 81+ 7.0 87+11.1 83+ 4.9 87-+11.1
50-59 S 9 1304-10.0 163+ 5.8 8 123+149 1804 6.5 =*
D 87+ 5.8 83+11.5 76+ 9.3 90+13.3
60-69 S 2 134+ 56 195+ 7.1 6 139-+145 1774116 =
D 80+10.0 954 5.8 83+ 5.8 97+13.0
70-179 S 0 1 110 170
D 80 90
No. Number of patient S ; Systolic D ; Diastolic *; p<{0.05 Mean+ S.D.

Table 13. Results of the treadmill exercise test of control and 36 patients of diabetes mellitus

. Control Diabetes Mellitus 1
Treadmill - Uncomplicated Complicated NTOtal o
test No. % No. % No. % o. %

Negative 30 100.0 13 36.1 13 36.1 26 72.2

Positive 0 0.0 3 8.3 7 19.4 10 2.8

Total 30 100.0 16 444 20 55.5 36 100.0
No. ; Number

Table 14. Duration of diabetes mellitus in tread-
mill test positive 10 patients of diabtes

mellitus
No. of
Duration Patients %
1- d4years 3 30
5- Oyears 3 30
10 - 19years 4 40
Total 10 100

(% 13.,14).

36 FxERle] Az el FEHslA AL AuAle]e]
WA= STAstAe] igdel 26 =25 258kt
ool gm STl glgdwl 8ollellA dA & vl F
104 (27.8%)0 4 2}AE B2gch(F 15).

Table 15. Correlation between ECG and treadmill
exercise test in 36 patients of diabetes
mellitus

Treadmill test Total

No. of pt.
(%)
34( 94.4)
2 586)

Negative Postive

No. of pt. No. of pt.
(%) (%)

ST depression(-) 26(72.2) 8(222)
ST depression() Of 00) 2( 56)

ECG

Total 26(72.2) 10(27.8) 36(100.0)
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