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326 ' © RICHARD R, MONSON

ghstracted (£, ). For the years '1925—-34 the population was grouped in 10-vear apge

groups (-4, 5-14, . . ., 85+). For spoczeding years, the populaiton was grouped in

five-year age groups (-4, 5-8, . . ., 85+). For each age groap, the average population

during each five-vear period {1925-29, 1930-34, . .
white males, white females and non-while males,
Stmdard deaths. For each year from 1923 to 1957, the numbers of persons dying
from selected causes of dewth were sbstracted from United States Vital Statistics (5),
specific for age, sex and race. To date, information on 23 categories of cancer and
34 categories of other causes have been abstracted. Prior o 1933 the dats are devived
from the states included in the death registration aren. The age-time breakdowa
cotresponds to that for the standard populaimn. The average sumber of age-specific
deaihs pee year within each five-year time perind was calculated. For each cause a
cause-of-death code was assipned according o the Seventh Revision of the Tnter
_nationa]l Classification of Disesses {(6). Since codes and coding provedures change
with time, canses from differont times were grouped acma‘dmg to itle of canse of
death rather than accerding to ICD code,
Suumdard rates. For each sge-time pesiod for each vace and sex the number of
deaths per 1000 population per year was calculated). For some five-year periods the

- L963-67) was calculated for

TABLE 1

MorFarrey RaATRS FoR AXL Cmsm o Wi mesm TINRTED REATES ACOURDING 1O AGE
Avp Yeam oF Dearn, Exrpessen s Wusmens or Drares moe 1000 Porarion var YEaR

Aot ' . " Wear of deaih
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HELATIVE SURVIVAL AND PROFORTIONAL MORTALITY 327

numibers of denths for certain causes are not published the rates during these periods

" are assumed to be those of preceding or succeeding periods. The rates for 1965-69

ave based on deaths from 1965-67 nniy As an example, total death rates for all
eauses for white females are presented in Table 1. (The rates have been tmncated.
for purposes of presentation.)

Proportional mortalities, The denominator of a proportional mortality is the
number of deaths due 1o all canses. The nomerator is the pusber of deaths due té a
W specific cause. The proportiopal mortalities for each caunse were caleulated, accord-
@ ing fo the age-time distritnation prasemted in Table 1.

Proportione! cancer moviakity. The denominator of a proportional cancer mortality
i5 the number of deaths due to cancer. The mumerator is the mumber of deaths due

to a specific cancer. Proportional cancer mortalities were calculated for each cancer, -

: according io the age-fime distribution presented in Table 1.

Data Anarvsis Usoig RELATIVE SURVIVAL

For sach member of the study cohort, the following information is needed: sex,
‘race, age at entry, year of emtry, years of swrvival, status at end of stady (five,
deceased or lost to Tollow-ap) znd canse of death, where appropriate.

The steps in the computer program ave described below. Except for stép 8, each
table has the format of Table 2. The data may o may not be caloulated, depending

upen the program epmn selected. Also, options are available as 1o the number of

tables to be primted.
" Step i. The death rate masrix is read.

Step 2. The age-year-of-entry distsibution of the study cohort is determined in '

five-year grougings.
Step 3. The age-time-specific person-years of thie study cohort are calculated.
A person is assumed 1o have-estored on Joly 1 of the vear of entry and at the
midpoint of the age of entry. If a person is leost to follow-up, withdrawal is
assumed to have ocourred on July 1 of the year of withdrawal. (Options are
available to consider lost persons to bave died at the time of loss or to be
alive until the commen closing data of the study.} A person entering and
leaving in the same year contributes 0,25 person-yeass. A person who s a
live withdrawal is withdrawn at the common closing date, usually Jannary 1
or July 1. As an example, consider the person described by Hill (7). He
entered the study in 1952 at age 23 and Jeft in 1952, His person-years of
survival would be disivibuted as shown in Fig. 1. The method used in this
program is less precise for an individual than Hill's method, since the exact
days of survival are not.computed. For the toial population, however,
essentially no exror should be introduced, since persons who are given too
many pariial years of survival are counterbalanced by those with too few.
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328 _ ' RICHARD R, MONSON

The total person-years in & shudy of sumva} following carcinoma of me
endometriom (8) are distributed as Mustrated in Table 2.
Step 4. The age-time distribution of the observed deaths is determined. The
" ghserved rates are calcuiamd by dwldmg the obsewed deaths by the person-

years of sutvival.
Step 5. The ag&ﬁzm&-spmﬁc expected deaths are ealcuisted by multiplying

the sge-time-specific standard death Tales b}r the age-ume-—specnﬁc PEISOR- |

vears of falzﬁw—up

20 .
5.5&%

25 | D

.
® ‘ N

\ 45
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1950 ‘8 0 65
YEAR ‘

P I Mn&mwpmmdbyamme&ﬁmngawmﬂm 1‘5'!5" amﬂeavmgm 1542,

Siep 6. Moﬂalﬂy ratios are calculated by dividing each observed aumber of

. deaths by each expested number of deaths.
. S,Eep 7. The probekility that the observed sumber of deaths differs significantly
from: the expected numbers of deaths is calculated using a modification of the

Mantel-Haenszel procodure (9}, A Mantel-Haenszel X2 is ealcuiated for

each marginal ratio as well as for the total observedfexpected satio. The
Poisson approximation is made in determining the variance of the expecied
deaths, thatis, the variance is assumned to be equal to the mean of the expected
deaths. The resultant X° i conservative, that is, it is less than the corrd-
sponding X calcwlated using the binomial variance.

. Step 8. The relative survival life table is caleudated (/). The standard ereors %
estimated according 1o the method of Greenwood {/0). For each year o/
 survival, the following numbers are caleulated, as ilusteated in Table Letb-
data in Table 3 are limited to the first ten vears of follow-up): LX. numbs”
starting each interval; WX, number of live withdrawals; X, number v~

~ to follow-up; OBS{DX), observed deaths; EXP(DX), expecied_ dﬂ"f
 OBS/EXP, ebserved/expected ratio: SURY, crode interval swrvival ti ©
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RELATIVE SURVIVAL AND PROFORTIONAL MORTALITY

C 1) BSR, celative interval survival; SERSR, standard errar of RSK;
- CBURY, crude cumulative servival (0 wo 4 1); CRSR, relative cumulative
sorvival; SECRSR, standard error of CRSR.

TARBLE 2
Prrson-YEass oF Sumvivar i & SoRORYT OF 758 Wime Femarss Foiowing ‘E‘Rumem FOR
CARCINGMA-OF THE ENDEMETRION Aem&wnm TO AGE AND YEAR

¥ear

Age  1925- 19I5~ 1930- 15;35— 940~ 1945- 1950- 1955 1960~ 1965- Sum

35— : s 15 s 445 [ K] 13.5
- o 0.3 25 03 .5 35 138 0 oS 328
33- ' .5 4.3 43 38 I35 185 Bo s Bi3

403 3.3 L5 45 170 1835 200 NG BRI 406 43 10
45- 113 e 63 152 540 T4 &3 08 555 35 3913
50~ 105 488 472 33 823 1320 1285 1285 1126 55 THO
53~ 40 553 523 (148 958 17B3 1560 2378 1680 275 12148
60-- 58 3 960 1238 563 1¥.0 2858 3460 2633 360 15438
5~ 40 243 68 1ILs 1178 243 2088 3433 3470 488 133835
o 98 - 183 453 328 1003 2615 260 DRI 3IRIF 845 12863

75 23 198 313 375 00 1405 (1858 1339 378 WE3
W 55 10 123 173 218 638 953 1060 45 3320
854 ‘ 15 oS 7B 125 430 €50 18§ 1425

Sem. 458 2000 3713 51SR 7600 N0633 14425 17403 i6455 2675 BETZO

TABLE 3

Rerarve Bunvrva, Ranes son 758 Wonsews Foraoeing TREATHENT For CARCINOMA OF THE
. Ermcsgzrasos (828 TEET For DHscrirnion oF Data)

- Year LX WX UX OBKDX) EXP(DX) OBS/EXP SURY RSR SCRSR CSURV CRSR SECRSR.

&~ 761 ¢ i 144 63 48 30 ot 28 8 &
- &g 1) i2e 47 81 % o1 . 8 8 &
2- 0 & 12.¥ 3.2 83 985 68 a5 s @
4. 38 §3.2 24 85 87 o JgF 3T 02
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330 RICHARD R, MOWSON

Steps 9-11. These steps are similar to steps 4-6. However, the persoR-yeans
" for each person ars not distributed diagonally, as in Table 2, but horizontslly
aceording 1o age ay entry into the pohort. , o
Steps 12-14. These steps are simiitar to steps 9-13, The person years &% dis-

sributed hotizonially aveording to year of entry into the cohort,

| MopiFicATIONS OF RELATIVE SURMIVAL

. The mumbers of cause-specific deaths expected in & gohort can be obtained if
canse-sperific mortalify rates are substituted for total mortality rates in step 1. This
technique has been wsed by ethers to determine whether excess wortality due 0
cancer has aocurred in an industrial population (77, 12). Steps 1-14 ase fellowed,

- with-the only modification being in step 8. Persons dying from causes otles then
" ¢hat being investigated are treated as Hve withdrawals in the yéax of their death.
 Thus, the total person-years of survival oy the cobost is unchanged. However, oaly

- persons dying from the
 selative survival therefore is cause-spesific,

incident cases of diseasels obtzined. Currently, the incidense raiss of the Connesticsl
~ Cameer Registry from 1635-1962 are available (43}

Data ANALYSSS L3NG PROPORTIONAL MORTALITY

.‘ﬁaqaw%ﬁnagnamﬂﬁmﬁ%%%r%nm&?ﬁﬁm wam%mgmmﬁ%&?ﬁ,
Tace, axe, year and vause of death. : ,
“The steps in the computer program follow. v
. Siep 1. The proportional mortality data matrix is read.

is determined in mﬁ?wﬁm.%ga:%. S :
- Step 3. The age-time distribution of the observed deaths is determimed.
 Step 4. The age-time-spevific expected deafhs for earh cause are caloulated [0

: of total desths. . :
. Step 5. Propovtional mortality ratios are calculated by dividing the observed
ratios by the expected ratios. . :

e

- 7 Step 6. The Mantel-Haenszel X* iz &n&mﬁn as described in step 7 &w?
© ‘This procedure has boer used in a stady of the cause of death among alcohalics 119

Some TECHNICAL FEATURES

Diuring OnE COMPUIET TUR, Many £auses of death may be eveluated in one cohor-

C3d3 4l

- A T, I LS

eause of intersst axe included in the ohserved deaths. The

1 inchdence rates are substituted for death raies i step 1, the expected number of

~ Siep2. ﬁs.%wﬁ.amaﬁgwagm%ag%sgE?%&.Eﬁgg ‘

muitiplying the proportional mortality natrix times the age-time distibutios

one cause of death may be evaluated in meny cohorts, or bosh, Several aptiv™

D L R s s f ot oy BT b P
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| RELATIVE SURVIVAL AND PROPORTIONAL MORTALITY

exist as to the detail of calculation and output desived. When a single cohort is
" sereened against 28 causes of death, the coliort data is read once and the person-years -
of survival are determiped. Then each death rate matrix is multiplied by the person-
years mairix to obtain the expected numbers of cause-specific deaths. Also, the
observed deaths according o sach cause are counted. When a single cause, usually
all deaths, iz screened agsinst many cohorts, only the relative survival iable &
calculated and priﬁted, .
* The program is written in Fortran IV and currently is in opecation on the 1BM
370/165 at the MIT-Harvard Computing Center. Most of the program has bean
compiled and is cafled ax 2 subroutine. A short program {5-20 Hues) must be written
for each run to describe the input characteristics of the study cobogrt and any
selections to be made. In addidon, several controf cards are needed to describe
fariber characteristics of the cohort and toselect the various options described above,

{COMMENTS

The major advaptage of using rates from a stsndard popidation is that no formal
comparison gronp need be assembled. In the case of retrospective cohost studies
extending back many years, this is difficult. Further, since the standard rates are
based on a farge number of deaths, the rates are relatively stable.

The use of stendard population rates bas several disadvantapes: chavacteristics
of the study population which are related to death (or disease) may be different from
thoss of the standard population The procedires deseribed in this paper take
accoutt only of age, time, sex and race differences. No acoount can be mads, for
gxample, of the effect of cigareite smoking on differences in observed and expected
rates. The effects of this problem may be studied in several ways. If available, a
standard population which & relatively similar o the siudy population may be
selected £3). Ap estimate of the maximum impact of confounding due to confounding
_ variabies can bemade (7, 75). The best way to evaluate suspected causal refationships

. 15 10 study them in diverse gromps using diverse standard populations, or, if possible,
to conduct cohort studies using a formal comparison group.

- Another disadvantage avises if two or more study coborts are compared to the
standard popumlation. ¥ relevant demographic characteristics differ between the
two stady groups, inferences comparing the two groups may wot necessarily be
made by comparing thelr sxperience relative 1o the standard population {16, 7).
For example, if relative survival is a fanction of age, and i two study cohorts have
different ags distributions, age-adjusied relative survival rates must be calculated.
A second poasibility is to compare the two groups directly, by using one group as
g - the standavd population and the uther as the study pomﬂatxon This opiion is
. available in the program,

The primary disadvantages of studies usmg proportional mortamy is that disease
Tates are not obtained. A proportional mortality greater than one may resalt from a
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Comments on the missing cohort, which is
no longer missing.
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Hovenber 17, 1994
Hi, Carcl,

T have looked over the memo entitled "Chloracne Cases Nob Related
to 1949 TCP Accident.® Here are ny page-by-page comments. I
will refer toc pages by vour hand-written page-number scheme. The
memo beging on pg. 22.

Page Z2: \

Listed: 22 Active
13 deceased
4 unkhown mortallty status
39 POTAL indiwviduals

Moteworthy about this page:

Illegible namesn; 11 (but S8 #e ave lagible]

Year of death prwvmdad for only 12 of 13 deceased; need vear for
1 individual.

Cause of death code is given for 12 of 13 &e maged, but 4 of the
codes are illegible; therefore need code for 5 individuals.

2 names are crossed out {line through them) -- why?

Date of birth missing for & individuals.

Page 23:

Listed: 27 active
¢ decsased
3 unknown mortality status
39 TOTAL individuals

Hoteworthy about thie page:

Cavee of death code given for 9 deceased pereons, but 2 are
illagible; therefore need code for 2 individuals.
Date of birth missing for 1 individual

Ligted: 156 active
14 deceased
6 unknown mortbzlity stabus
1 no data on mortality status (not even a U}
3% TOTAL individuals

Year of death provided for omly 13 of 14 deceased; need vear for
"1 ipdividual ..

Cause of death code is given for 13 of 14 deceased; thervefore
need code for 1 individuale. : '
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Date of birth misﬁing.fcr 18 individuals.
88 # migeing for 1 indiwvidual

~ Page 25:-

Listed: 7 active
17 deceased
© 7. unknown mortality stabus
5 no data on mortality status (not even a U)
36 TOTAL indiwviduals .

Noteworthy about this page:.

Cauge of death code given for 15 of 17 deceased; thevefcore, need
code for 2 individuale. ‘ -

Date of birth missing for 11 indiwviduals.

One record crossed out {line through it) -- why?

88 # misging for 6 individuals.

Page 26;

Listed: 17 active

o 8 deceassed
7 unknown mortality status
5 mo data on mortaliby status (oot even a U}
37 TOTAL individuals

Noteworthy about this page:

Date of birth missing for 8 individuals.
One individual crossed oubt {line through name) -- why?
58 # miseing for 4 individuals.

Page 27:

Listed: 7 actlve
8 deceased
"t unknown mortality status
15 no dabtz on mortallity status {(not even a U)
37 TOTAL individuals

Noteworthy about this page:

Year of death is given for 7 of 8 individuals, and 1 more is
given but with a guestion mark after it; therefore, need yesar
for 1 individual.

Cauge of death code given for only 2 of § indiﬁiduals; therefore,
need code for 6 individuals. '
Date of birth missing for 15 individuals.
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ol
2 names are illegible & their socilial security numbers are )
illegible as well, go they will be hard to identify without a
cleansr copy of Lhn memc. It is conceivable that Lhere is a
3rd illegible name at the wery end of the list; if thie were
truﬁ, it would bring the total number of individuals to 228.
88 # miesing for 4 individuale & illegible for 2 indiwviduals.

SUMMARY
Data ies given on 227 individuale:

98 active B}

£% decsassd

34 unknown mortality status

26 no dabta on mortalibty status [not even a U}
227 TOTAL individuals

In sum, there are 60 individuals for whom mortality status is
misging or is listed as "U* (presumably meaning Unkunown) .

Cause of death code ig missing or illegible for 16 individuals
{in addition to the 60 individuals for whom martallty gtatus
is unknown};

Year of death is missing or illegible for 3 individuals {in
addition to the 60 individuals for whom mortality status 19
unknown) .

Data of birth missing for 59 individuale,

88 # is miseing for 15 indiwviduals

Conclusion: This DOES appear to be the missing cohort (1}.

P3: Date of birth ls needed for everyone in the cohort; see
artiele by Monson oited by Zack/Suskind as their source for their
computer program. Pg. 327 says "vears of survival® are nseded.

If we could get 88 # for each of these individuals, perhaps
Fingerhut would let locse of her daka on these indiwviduals
exclusive of their namee; I feel sgure ghe has it all, but she
won't give out the information, cla:mlng privacy rlths for the
living peresons. Just a thought.

PES8: I'1ll see Clapp on Saturday & will ask him how best teo get
info on thege individuals.



X .
- i
. S 1S
1
- g
St
! -
N
.



