Additional File 1. Definitions of covariates and clinical outcome
	Diagnosis
	ICD-10-CM code and definition
	Diagnostic definition

	Inclusion/exclusion criteria
	
	

	Ischemic heart disease
	I20, I21, I22, I23, I24, I25
	

	Intervention
	
	

	Acupuncture
	
	At least two times within one year after diagnosis of IHD (claim code 40011, 40012) 

	Charlson Comorbidity Index (Score)
	

	Myocardial infarction
	I21, I22, I252

	Congestive heart failure
	I099, I110, I130, I132, I255, I420, I425, I426, I427, I428, I429, I43, I50, P290

	Peripheral vascular disease
	I70, I71, I731, I738, I739, I771, I790, I792, K551, K558, K559, Z958, Z959

	Cerebrovascular disease
	G45, G46, I60, I61, I62, I63, I64, I65, I66, I67, I68, I69, H340

	Dementia
	F00, F01, F02, F03, G30, F051, G311

	Chronic pulmonary disease
	I278, I279, J40, J41, J42, J43, J44, J45, J46, J47, J60, J61, J62, J63, J64, J65, J66, J67, J684, J701, J703

	Connective tissue disease
(Rheumatologic disease)
	M05, M06, M315, M32, M33, M34, M351, M353, M360

	Peptic ulcer disease
	K25, K26, K27, K28

	Mild liver disease
	B18, K700, K701, K702, K703, K709, K713, K714, K715, K717, K73, K74, K760, K762, K763, K764, K768, K769, Z944

	Moderate or severe liver disease 
(3 points)
	I850, I859, I864, I982, K704, K711, K721, K729, K765, K766, K767

	Diabetes without complications
	E100, E101, E106, E108, E109, E110, E111, E116, E118, E119, E120, E121, E126, E128, E129, E130, E131, E136, E138, E139, E140, E141, E146, E148, E149

	Diabetes with complications 
(2 points)
	E102, E103, E104, E105, E107, E112, E113, E114, E115, E117, E122, E123, E124, E125, E127, E132, E133, E134, E135, E137, E142, E143, E144, E145, E147

	Paraplegia and hemiplegia 
(2 points)
	G041, G114, G800, G801,G802, G81, G82, G830, G831, G832, G833, G834, G839

	Renal disease 
(2 points)
	I120, I131, N030, N031, N032, N033, N034, N035, N036, N037, N038, N039, N050, N051, N052, N053, N054, N055, N056, N057, N058, N059, N18, N19, N250, Z490, Z491, Z492, Z940, Z992

	Cancer 
(2 points)
	C00, C01, C02, C03, C04, C05, C06, C07, C08, C09, C10, C11, C12, C13, C14, C15, C16, C17, C18, C19, C20, C21, C22, C23, C24, C25, C26, C30, C31, C32, C33, C34, C37, C38, C39, C40, C41, C43, C45, C46, C47, C48, C49, C50, C51, C52, C53, C54, C55, C56, C57, C58, C60, C61, C62, C63, C64, C65, C66, C67, C68, C69, C70, C71, C72, C73, C74, C75, C76, C81, C82, C83, C84, C85, C88, C90, C91, C92, C93, C94, C95, C96, C97

	Metastatic carcinoma 
(6 points)
	C77, C78, C79, C80

	AIDS/HIV 
(6 points)
	B20, B21, B22, B24

	Covariates 
	
	

	Income
	Medical aid (0 in decile)
Low (1,2,3 in decile)
Middle (4,5,6,7 in decile)
High (8,9,10 in decile)
	
Income Lowest 30%
Income Middle range 40%
Income Highest 30%

	Residential area
	1) Metropolitan



2) Urban
3) Rural 
	1) The Greater Seoul Metropolitan Area (Seoul, Incheon, Gyunggi); Metropolitan area of the Republic of Korea. 26 million, more than 50% of the total population
2) Daejeon, Gwangju, Ulsan, Pusan, Daegu
3) Others

	Severity of disability
	Severe
Mild
	Grades 1 to 2
Grades 3 to 6 

	Comorbidities
	

	Hypertension
	I10, I11, I12, I13, I15
	Admission ≥1 or outpatient department ≥2

	Diabetes mellitus
	E10-E14
	Admission ≥1 or outpatient department ≥2

	Dyslipidemia
	E78
	Admission ≥1 or outpatient department ≥2

	Ischemic stroke
	I63
	Admission ≥1 or outpatient department ≥2 along with the presence of a brain CT or MRI (Brain CT: HA441, HA451, HA461, HA531 or Brain MRI: HF101, HI101, HI135, HI201).

	COPD
	J41-J44
	Admission ≥1 or outpatient department ≥2

	Atrial fibrillation
	I48
	Admission ≥1 or outpatient department ≥2

	Peripheral artery disease
	I70,I73
	Admission ≥1 or outpatient department ≥2

	Chronic kidney disease
	N18, N19
	Admission ≥1 or outpatient department ≥2

	Chronic liver disease 
	B18, K70-K74, K76.1
	Admission ≥1 or outpatient department ≥2

	Clinical outcome
	
	

	All-cause mortality
	
	 


AIDS, acquired immunodeficiency syndrome; COPD, chronic obstructive pulmonary disease; HIV, human immunodeficiency virus; CT, computed tomography; ICD-10-CM, International Classification of Diseases, 10th Revision, Clinical Modification; IHD, ischemic heart disease; MRI, magnetic resonance imaging.

Additional File 2. Forest plots for subgroup analysis
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AF, atrial fibrillation; CCI, Charlson Comorbidity Index; COPD, chronic obstructive pulmonary disease; DM, diabetes mellitus; HTN, hypertension.
The conventional group comprised individuals who did not receive acupuncture. Those who received acupuncture were grouped by the number of sessions, from the lowest dose in the acupuncture 1 group to the highest dose in the acupuncture 4 group.
image1.jpg
Group

without AF

CONVENTIONAL

ACUPUNCTURE1
ACUPUNCTUREZ2
ACUPUNCTURES
ACUPUNCTURE4

with AF

CONVENTIONAL

ACUPUNCTURE1
ACUPUNCTUREZ2
ACUPUNCTURES
ACUPUNCTURE4

CONVENTIONAL

ACUPUNCTURE1
ACUPUNCTUREZ2
ACUPUNCTURES
ACUPUNCTURE4

CONVENTIONAL

ACUPUNCTURE1
ACUPUNCTUREZ2
ACUPUNCTURES
ACUPUNCTURE4

CONVENTIONAL

ACUPUNCTURE1
ACUPUNCTUREZ2
ACUPUNCTURES
ACUPUNCTURE4

cci <3

CONVENTIONAL

ACUPUNCTURE1
ACUPUNCTUREZ2
ACUPUNCTURES
ACUPUNCTURE4

cci =23

CONVENTIONAL

ACUPUNCTURE1
ACUPUNCTUREZ2
ACUPUNCTURES
ACUPUNCTURE4

without chronic_kidney

CONVENTIONAL

ACUPUNCTURE1
ACUPUNCTUREZ2
ACUPUNCTURES
ACUPUNCTURE4

with chronic kidney

CONVENTIONAL

ACUPUNCTURE1
ACUPUNCTUREZ2
ACUPUNCTURES
ACUPUNCTURE4

Patients

37527
11567
7784
8943
9214

630
194
148
164
143

7535
2901
1660
1581
1393

17895
5464
3716
4340
4652

12727
3396
2556
3186
3312

29052
9296
6133
6912
6711

9105
2465
1799
2195
2646

37018
11317
7669
8841
9128

1139
444
263
266
229

Hazard Ratio

Events (N)

4342 (11.57%)
989 (8.55%)
723 (9.29%)
897 (10.03%)
756 (8.20%)

123 (19.52%)
39 (20.10%)
31 (20.95%)
27 (16.46%)
16 (11.19%)

I~ N N N

274 (3.64%)
94 (3.24%)
53 (3.19%)
57 (3.61%)
45 (3.23%)

AN N N N

1429 (7.99%)
358 (6.55%)
227 (6.11%)
273 (6.29%)
287 (6.17%)

AN N SN N

2762 (21.70%)
576 (16.96%)
474 (18.54%)
594 (18.64%)
440 (13.29%)

AN N N N

2907 (10.01%)
691 (7.43%)
487 (7.94%)
608 (8.80%)
466 (6.94%)

1558 (17.11%)
337 (13.67%)
267 (14.84%)
316 (14.40%)
306 (11.56%)

4112 (11.11%)

917 (8.10%)
679 (8.85%)
838 (9.48%)
715 (7.83%)

353 (30.99%)
111 (25.00%)
75 (28.52%)
86 (32.33%)
57 (24.89%)

41.00
29.78
32.45
35.28
28.49

72.29
74.36
78.15
60.42
39.40

12.36
10.98
10.80
12.24
10.97

27.74
22.57
21.02
21.68
21.16

81.43
61.84
68.00
68.91
47.44

35.15
25.72
27.56
30.72
23.95

62.59
49.09
53.32
51.99
40.91

39.25
28.16
30.85
33.23
27.14

124.93

95.19

111.70
131.74

96.17

Reference
0.73(0.68 - 0.78)

0.79(0.73 - 0.86)
0.86(0.80 - 0.92)
0.69(0.64 - 0.75)

Reference
1.03(0.72 - 1.47)

1.08(0.73 - 1.60)
0.84(0.55 - 1.27)
0.55(0.32 - 0.92)

Reference
0.89(0.70 - 1.12)

0.87(0.65 - 1.17)
0.99(0.74 - 1.32)
0.89(0.65 - 1.22)

Reference
0.81(0.72 - 0.91)

0.76(0.66 - 0.87)
0.78(0.69 - 0.89)
0.76(0.67 - 0.87)

Reference
0.76(0.69 - 0.83)

0.83(0.76 - 0.92)
0.85(0.77 - 0.92)
0.58(0.53 - 0.64)

Reference
0.73(0.67 - 0.79)

0.78(0.71 - 0.86)
0.87(0.80 - 0.95)
0.68(0.62 - 0.75)

Reference
0.78(0.70 - 0.88)

0.85(0.75 - 0.97)
0.83(0.74 - 0.94)
0.65(0.58 - 0.74)

Reference
0.72(0.67 - 0.77)

0.79(0.72 - 0.85)
0.85(0.79 - 0.91)
0.69(0.64 - 0.75)

Reference
0.76(0.62 - 0.94)

0.89(0.70 - 1.15)
1.05(0.83 - 1.34)
0.77(0.58 - 1.02)

1000 PYR Hazard ratio (95% CI) P-value

<0.001
<0.001
<0.001
<0.001

0.877
0.70
0.405
0.022

0.322
0.368
0.946
0.458

<0.001
<0.001
<0.001
<0.001

<0.001
<0.001
<0.001
<0.001

<0.001
<0.001

0.003
<0.001

<0.001
0.015
0.003
<0.001

<0.001
<0.001
<0.001
<0.001

0.012

0.375

0.664
0.07




image2.jpg
Group

without chronic_liver

CONVENTIONAL

ACUPUNCTURE1
ACUPUNCTUREZ2
ACUPUNCTURES
ACUPUNCTURE4

with chronic liver
CONVENTIONAL
ACUPUNCTURE1
ACUPUNCTUREZ2
ACUPUNCTURE3
ACUPUNCTURE4

without DM
CONVENTIONAL
ACUPUNCTURE1
ACUPUNCTUREZ2
ACUPUNCTURE3
ACUPUNCTURE4

with DM
CONVENTIONAL
ACUPUNCTURE1
ACUPUNCTUREZ2
ACUPUNCTURES
ACUPUNCTURE4

mild
CONVENTIONAL
ACUPUNCTURE1
ACUPUNCTURE2
ACUPUNCTURE3
ACUPUNCTURE4

severe
CONVENTIONAL

ACUPUNCTURE1
ACUPUNCTUREZ2
ACUPUNCTURES
ACUPUNCTURE4

without HTN
CONVENTIONAL
ACUPUNCTURE1
ACUPUNCTUREZ2
ACUPUNCTURE3
ACUPUNCTURE4

with HTN
CONVENTIONAL
ACUPUNCTURE1
ACUPUNCTUREZ2
ACUPUNCTURES
ACUPUNCTURE4

Income Low
CONVENTIONAL
ACUPUNCTURE1
ACUPUNCTUREZ2
ACUPUNCTURE3
ACUPUNCTURE4

Income Medium
CONVENTIONAL
ACUPUNCTURE1
ACUPUNCTUREZ2
ACUPUNCTURE3
ACUPUNCTURE4

Income High

CONVENTIONAL

ACUPUNCTURE1
ACUPUNCTUREZ2
ACUPUNCTURES
ACUPUNCTURE4

Patients

37469
11549
7784
38959
0177

688
212
148
148
180

30071
9411
6262
1227
7181

38086
2350
1670
1880
2176

4164
1319
850
1015
933

33993
10442
7082
38092
8424

13977
4651
3011
3239
3193

24180
7110
4921
5868
6164

12766
3993
2704
3003
3066

9734
3160
2068
2317
2189

15657
4608
3160
3787
4102

Hazard Ratio

1.5

Events (N)

4401 (11.75%)
1012 (8.76%)
744 (9.56%)
913 (10.19%)
755 (8.23%)

3140 (10.44%)

741 (7.87%)
527 (8.42%)
651 (9.01%)
542 (7.55%)

1325 (16.39%)
287 (12.21%)
227 (13.59%)
273 (14.52%)
230 (10.57%)

NN NN

893 (21.45%)
216 (16.38%)
141 (16.59% )
181 (17.83%)
131 (14.04%)

3572 (10.51%)
812 (7.78%)
613 (8.66%)
743 (9.18%)
641 (7.61%)

1422 (10.17%)
355 (7.63%)
237 (7.87%)
305 (9.42%)
252 (7.89%)

3043 (12.58%)
673 (9.47%)
517 (10.51%)
619 (10.55%)
520 (8.44%)

1554 (12.17%)
374 (9.37%)
252 (9.32%)
335 (11.16%)
242 (7.89%)

1013 (10.41%)
241 (7.63%)
179 (8.66%)
203 (8.76%)

176 (8.04%)

1898 (12.12%)
413 (8.96%)
323 (10.22%)
386 (10.19%)
354 (8.63%)

41.66
30.56
33.44
35.89
28.57

32.65
26.05
23.39
25.53
32.98

36.79
27.30
29.27
31.50
26.14

59.56
43.54
48.60
52.46
37.09

80.76
59.67
60.45
65.65
50.38

37.00
26.96
30.13
32.15
26.34

35.80
26.49
27.28
32.99
27.39

44.83
33.10
36.95
37.23
29.32

43.30
32.77
32.53
39.52
27.36

36.66
26.42
30.08
30.65
27.96

43.06
31.30
35.97
35.83
30.00

Reference
(0.69 - 0.79)

(0.74 - 0.87)
(0.80 - 0.93)

0
0.
0
0.69(0.63 - 0.74)

Reference
(0.46 - 1.38)

80

72(0.37 - 1.40)
78(0.41 - 1.47)
.01(0.59 - 1.72)

Reference
(0.69 - 0.80)

74

:80(0.73 - 0.87)
:86(0.79 - 0.93)
71(0.65 - 0.78)

Reference
(0.64 - 0.83)

(0.71 - 0.94)
(0.77 - 1.00)
(0.54 - 0.72)

Reference
(0.64 - 0.806)

74

.75(0.63 - 0.89)
:81(0.69 - 0.95)
62(0.52 - 0.75)

Reference
(0.68 - 0.79)

73
:81(0.75 - 0.89)
:87(0.80 - 0.94)
71(0.65 - 0.77)

Reference
(0.66 - 0.83)

74

.76(0.66 - 0.87)
92(0.81 - 1.04)
77(0.67 - 0.87)

Reference
(0.68 - 0.80)

74

:82(0.75 - 0.90)
:83(0.76 - 0.91)
65(0.60 - 0.72)

o> 00 00 ~

Reference
(0.68 - 0.85)

76
75(0.66 - 0.86)
91(0.81 - 1.03)
63(0.55 - 0.72)

O O N~

Reference
(0.63 - 0.83)

72
:82(0.70 - 0.96)
:84(0.72 - 0.97)
.76(0.65 - 0.90)

Reference
(0.65-0.81)

73
84(0.74 - 0.94)
:83(0.75 - 0.93)
.70(0.62 - 0.78)

1000 PYR Hazard ratio (95% CI) P-value

<0.001
<0.001
<0.001
<0.001

0.416
0.328
0.446
0.974

<0.001
<0.001
<0.001
<0.001

<0.001
0.005
0.057
<0.001

<0.001
0.001
0.011

<0.001

<0.001
<0.001
<0.001
<0.001

<0.001
<0.001

0.197
<0.001

<0.001
<0.001
<0.001
<0.001

<0.001

<0.001
0.131

<0.001

<0.001
0.014
0.020
0.001

<0.001
0.003
0.001

<0.001




image3.jpg
Group

Urban
CONVENTIONAL
ACUPUNCTURE1
ACUPUNCTUREZ2
ACUPUNCTURE3
ACUPUNCTURE4

Rural
CONVENTIONAL
ACUPUNCTURE1
ACUPUNCTUREZ2
ACUPUNCTURE3
ACUPUNCTURE4

without peripheral

CONVENTIONAL

ACUPUNCTURE1
ACUPUNCTUREZ2
ACUPUNCTURES
ACUPUNCTURE4

with peripheral

CONVENTIONAL

ACUPUNCTURE1
ACUPUNCTUREZ2
ACUPUNCTURES
ACUPUNCTURE4

without copd

CONVENTIONAL

ACUPUNCTURE1
ACUPUNCTUREZ2
ACUPUNCTURES
ACUPUNCTURE4

with copd
CONVENTIONAL
ACUPUNCTURE1
ACUPUNCTUREZ
ACUPUNCTURE3
ACUPUNCTURE4

without stroke
CONVENTIONAL
ACUPUNCTURE1
ACUPUNCTUREZ2
ACUPUNCTURE3
ACUPUNCTURE4

with stroke
CONVENTIONAL
ACUPUNCTURE1
ACUPUNCTUREZ2
ACUPUNCTURE3
ACUPUNCTURE4

male
CONVENTIONAL
ACUPUNCTURE1
ACUPUNCTUREZ2
ACUPUNCTURE3
ACUPUNCTURE4

female
CONVENTIONAL
ACUPUNCTURE1
ACUPUNCTUREZ2
ACUPUNCTURE3
ACUPUNCTURE4

Patients

21855
6531
4422
5178
5724

16302
5230
3510
3929
3633

37999
11711
7896
9074
9318

158
50
36
33
39

35660
11011
7436
8510
8703

2497
750
496
597
654

35438
11084
7398
8434
8503

2719
677
534
673
854

17619
6140
3661
3829
3973

20538
5621
4271
5278
5384

ol

u
)

r
i

Hazard Ratio

-

i

|
0.5

1.5

Events (N)

2460 (11.26%)
546 (8.36%)
380 (8.59%)
520 (10.04%)
441 (7.70%)

2005 (12.30%)
482 (9.22%)
374 (10.66%)
404 (10.28%)
331 (9.11%)

4431 (11.66%)
1022 (8.73%)
753 (9.54%)
920 (10.14%)
768 (8.24%)

34 (21.52%)
6 (12.00%)
1(2.78%)
4 (12.12%)
4 (10.26%)

4016 (11.26%)
933 (8.47%)
691 (9.29%)
840 (9.87%)
668 (7.68%)

449 (17.98%)
95 (12.67%)
63 (12.70%)
84 (14.07%)
104 (15.90%)

3901 (11.01%)
917 (8.27%)
669 (9.04%)
801 (9.50%)
663 (7.80%)

564 (20.74%)
111 (16.40%)
85 (15.92%)
123 (18.28%)
109 (12.76%)

2150 (12.20%)
579 (9.43%)
401 (10.95%)
444 (11.60%)
441 (11.10%)

2315 (11.27%)
449 (7.99%)
353 (8.27%)
480 (9.09%)
331 (6.15%)

39.81
29.08
29.94
35.34
26.68

43.77
32.22
37.46
36.21
31.80

41.34
30.42
33.36
35.69
28.63

82.83
43.22
9.34
42.77
36.61

39.84
29.49
32.48
34.69
26.58

66.06
45.30
44.87
50.72
57.57

38.88
28.78
31.54
33.31
27.02

77.49
59.17
58.08
67.35
45.50

43.39
32.98
38.64
41.19
39.23

39.88
27.75
28.70
31.80
21.09

Reference
0.73(0.67 - 0.80)

0.75(0.68 - 0.84)
0.89(0.81 - 0.98)
0.67(0.61 - 0.74)

Reference
0.74(0.67 - 0.81)

0.86(0.77 - 0.96)
0.83(0.74 - 0.92)
0.73(0.65 - 0.82)

Reference
0.74(0.69 - 0.79)

0.81(0.75 - 0.87)
0.86(0.80 - 0.93)
0.69(0.64 - 0.75)

Reference
0.53(0.22 - 1.26)

0.12(0.02 - 0.83)
0.52(0.19 - 1.44)
0.45(0.16 - 1.27)

Reference
0.74(0.69 - 0.79)

0.82(0.75 - 0.88)
0.87(0.81 - 0.94)
0.67(0.61 - 0.72)

Reference
0.69(0.55 - 0.86)

0.68(0.52 - 0.88)
0.77(0.61 - 0.97)
0.87(0.70 - 1.08)

Reference
0.74(0.69 - 0.80)

0.81(0.75 - 0.88)
0.86(0.79 - 0.92)
0.69(0.64 - 0.75)

Reference
0.76(0.62 - 0.93)

0.75(0.60 - 0.94)
0.87(0.72 - 1.06)
0.59(0.48 - 0.72)

Reference
0.76(0.69 - 0.83)

0.89(0.80 - 0.99)
0.95(0.86 - 1.05)
0.90(0.82 - 1.00)

Reference
0.70(0.63 - 0.77)

0.72(0.64 - 0.80)
0.80(0.72 - 0.88)
0.53(0.47 - 0.59)

1000 PYR Hazard ratio (95% CI) P-value

<0.001
<0.001

0.014
<0.001

<0.001
0.006
0.001

<0.001

<0.001
<0.001
<0.001
<0.001

0.148

0.032

0.208
0.13

<0.001
<0.001
<0.001
<0.001

0.001
0.004
0.027
0.206

<0.001
<0.001
<0.001
<0.001

0.009
0.014
0.160
<0.001

<0.001
0.033
0.320
0.054

<0.001
<0.001
<0.001
<0.001




