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1950-9

40-49

50-59

60-69

70-79

—Jaoa-Sa-Sa-Sa-3a

5
14.949
0.334
24
10.223
2.348
24
4.896
4902
12
1851
6.483
65
31.920
2.036

n: x 1000, i: / 10° person years

1950
40-44 67712 x 10° 0.21896 x 10°®
45-49 60190 x 10°
50-54 54893 x 10° 0.80277 x 10°®
55-59 48011 x 10°
60-64 40210 x 10° 155946 x 107
64-69 33199 x 10°

304215 x 10°

40
50
60

1950

67712 + 60190 / 304215 = 042
54893 + 48011 / 304215 = 0.34
40210 + 33199 / 304215 = 0.24

(weight)

1950-9

(standardized rate: SR)

person-years

(weight)




SR yorker == Wily= 0.42 x 0.334 x 107 + 0.34 x 2.348 x 102 + 0.24 x 4902 x 10°®
=2115/1000 PY

(weight) 1950-9
SRy =Wl = 042 x 021896 x 102 + 0.34 x 0.80277 x 107 +0.42 x 1.55946 X
103
=0.7392/1000 PY

standardized rate ratio: SRR

SRR = SRyoner / SRy = 2115/ 0.7392 = 2.86



SMR (standard mortality ratio) = Observed /Expected =
(5+24 +24)/ (14949 x 0.21896 + 10.223 x 0.80277 + 4.896 x 1.55946) = 2.77

95% Cl = SMR = 1.96+/var (SMR)= SMR =+ 1.96+/(O/E?)
=277 + 196+/53/19.12% = (2.02, 3.52)

95 CI 10

rate ratio

40 0.334/0.219 = 153
50 2.348/0.80277 = 2.93
60 4.896/1.560 = 3.14

effect modifier rate ratio

SRR(=2.86) SMR(=2.77)

40 : 042 vs. 050
50 : 034 vs. 034
60 : 024 vs. 016

40 50 60

SRR SMR
SRR SMR effect modification weight
SRR
SMR



retrospective cohort

study 1948 1963 58 us
429
135
PY E
/10,000
1948-1952
15-24 1250 9.9 0.1
25 -34 3423 177 0.6
35 -44 3275 445 15
45 - 54 2028 150.8 31
55 - 64 1144 4094 4.7
1953-1957
15-24 544 11.2 0.1
25 -34 3702 175 0.6
35 -44 4382 442 19
45 - 54 2968 157.7 4.7
55 - 64 1552 4320 6.7
1958-1963
15-24 4 10.3 0.0
25-34 2206 188 04
35-44 4737 46.3 22
45 - 54 4114 1641 6.8
55 - 64 2098 450.9 95
429
Enterline PE. Mortality among asbestos products workers in the United States. Ann NY Acad Sci
132:156,1965.
SMR 9596t

SMR = O/E =58/429 = 1.35

us

95 CI

95% Cl = SMR = 1.96~/var (SMR)= SMR = 1.96+/(O/E?)
=135 + 1.96+/(58/42.92 )= (1.00, 1.70)




A B
50 50 5
Person-years 100,000 10,000 1,000
Incidence rate 0.0005 0.005 0.005
A B
400 4 40
Person-years 200,000 1000 10,000
Incidence rate 0.002 0.004 0.004
rate ratio, SRR, SMR
rate ratio
A
RR = 0.005 / 0.0005 = 10
RR =0.004 /0002 =2
B
RR = 0.005 / 0.0005 = 10
RR =0.004 7 0002 =2
A standardized rate ratio (SRR)
Open cohort study 10
20 30 weight 1/3, 2/3
weight incidence rate
A B fair
SRa = ZWly;

= (100,000/300,000)(0.005 cases/py) + (200,000/300,000)(0.004 cases/py)

= 0.0043 cases /py

SRgen = ZWOiIOI

= = (100,000/300,000)(0.0005 cases/py) + (200,000/300,000)(0.002 cases/py)

= 0.0015 cases /py

SRR, = SRA / SRy, = 0.043 / 0.0015 = 2.87




B

SRg = Z Wl
= (100,000/300,000)(0.005 cases/py) + (200,000/300,000)(0.004 cases/py)
= 0.0043 cases /py

SRgen = ZWOiIOI
= = (100,000/300,000)(0.0005 cases/py) + (200,000/300,000)(0.002 cases/py)
= 0.0015 cases /py

SRRg = SRg / SRy, = 0043 / 0.0015 = 2,87

SRR, SRRy
AB weight
standardized
morbidity rate ratio SMR SMR
(
)
SMR,=0/E

= (50 cases + 4 cases) / (10,000 py x 0.0005 cases/py + 1,000py x 0.002 cases/py)
=54/7=771

SMR,=O/E

= (5 cases + 40 cases) / (1,000 py x 0.0005 cases/py + 10,000py x 0.002 cases/py)
=45/ (05 +20) =220

Effect modification

rate SMR, A person-years
SMRg B person-years
(stratification) (effect
modification) A 10,000 10 B
10,000 10 SMR

SRR



STATA (standardization)

. edit
- preserve
. list
state race births deaths

1. Colorado black 3166 52

2. Colorado white 48805 469

3. Colorado other 1837 6

4. Louisiana black 29670 525

5. Louisiana white 42749 344

6. Louisiana other 1548 3

7. USA black 641567 11461

8. USA white 2992488 25810

9. USA other 175339 1137

dstdize
births race
. dstdize deaths births race , by(state) base(USA)
-> state= Colorado
----- Unadjusted----- Std.
Pop. Stratum Pop.

Stratum Pop. Cases Dist. Rate[s] Dst[P] s*P
black 3166 52 0.059 0.0164 0.168 0.0028
other 1837 6 0.034 0.0033 0.046 0.0002
white 48805 469 0.907 0.0096 0.786 0.0075

Totals: 53808 527 Adjusted Cases: 563.1

Crude Rate:  0.0098
Adjusted Rate:  0.0105
95% Conf. Interval: [0.0094, 0.0115]

3166
1.64 USA
2 0.28 0.28
53808
-> state= Louisiana
————— Unadjusted----- Std.

Pop. Stratum Pop.

deaths

59
16.8
3166
Adjusted cases 563.1

us

1



Dist. Rate[s] Dst[P] s*P

Stratum Pop. Cases
black 29670 525 0401 00177 0.168 0.0030
other 1548 3 0.021 0.0019 0.046 0.0001
white 42749 344 0578 0.0080 0.786 0.0063

Totals: 73967 872 Adjusted Cases: 694.6
Crude Rate:  0.0118
Adjusted Rate:  0.0094
95% Conf. Interval: [0.0087, 0.0101]
-> state= USA

----- Unadjusted----- Std.
Pop. Stratum Pop.
Stratum Pop. Cases Dist. Rate[s] Dst[P] s*P
black 641567 11461 0.168 00179 0.168 0.0030
other 175339 1137 0.046 0.0065 0.046 0.0003
white 2992488 25810 0.786 0.0086 0.786 0.0068

38408 Adjusted Cases: 38408.0

Totals: 3809394
Crude Rate:  0.0101
Adjusted Rate:  0.0101
95% Conf. Interval: [0.0100, 0.0102]
Summary of Study Populations:
state N Crude Adj_Rate Confidence Interval
Colorado 53808 0.009794 0.010465 [ 0.009449, 0.011482]
Louisiana 73967 0011789 0.009391 [ 0.008672, 0.010109]
USA 3809394 0.010082 0.010082 [ 0.009982, 0.010183]
Crude data

adjusted data



1962

723 x10°®

0—29 3,145,000 3,523 741,000 3,904
30—59 3,057,000 10,928 275,000 1421
60 1,294,000 59,104 59,000 2,456
. input cases exposed level time
cases exposed level time
1.3904 1 1 741000
2. 3523 0 1 3145000
3.1421 1 2 275000
4. 10928 0 2 3057000
5.2456 1 3 59000
6. 59104 0 3 1294000
7. end
. ir cases exposed time, by(level) es
level | IRR [95% Conf. Interval] Weight
_________________ S
1| 4703267 449271 4923845 3145000 (exact)
2] 1445493 1366817 1527792 3057000 (exact)
3] 911368 874962 9489276 1294000 (exact)
_________________ S
Crude| 7376398 7205147 7550885 (exact)
E. Standardized | 117234 1139856 1.205749
. ir cases exposed time, by(level) es ird
level | IRD [95% Conf. Interval] Weight
_________________ e e e e e —————_——_—_——_——_—————————————
1| .0041484 003979 .0043177 3145000
2] .0015925 0013156 .0018694 3057000
3| -.0040483 -0057353 -.0023613 1294000
_________________ e e e e e —————_——_—_—————————————————
Crude| -.0025744 -.0027502 -.0023987
E. Standardized | .0016911 0013999 .0019823
.Crude
9.8 x 1073

10



. ir cases exposed time, by(level) is

741000 (exact)
275000 (exact)

level | IRR [95% Conf. Interval] Weight
_________________ e e e —————————————————_———_————————————
1| 4703267 449271 4923845
2| 1445493 1366817 1527792
3] 911368 874962 9489276 59000
_________________ e e e e e —— —————_————_———————————— —— ——
Crude| 7376398 7205147 7550885
I. Standardized | 1.726055 1685313 1.767783
. ir cases exposed time, by(level) is ird
level | IRD [95% Conf. Interval] Weight
_________________ e
1| .0041484 003979 .0043177 741000
2] .0015925 0013156 .0018694 275000
3] -.0040483 -.0057353 -.0023613 59000
_________________ e
Crude| -.0025744 -0027502 -.0023987
I. Standardized | .0030447 0029521 .0031373

(exact)

(exact)
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