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‘Prerequisité Skillg:

You should be able to -work through this package successfully w1thout
having forpally t:aken a first course in biostatistlps although you
will likely be moré familiar with the terminology used and heve more
insight into the subject matter of this package having had such a
course. Regardless of your formal background in b}.ostatistics, you
should have the foIlowing knowledge as. prerequisites.

!

s,

1. Exper‘ience in reading and constructing tables and graphs.

. 2. Ability to make accurate mathematicai‘calculations either by .
. hand er-by.catculator. ** - N
L3 Ability to identify and compute & rate or proportio (p) . Te

C 4 Ability to convert a rate’ in any base to a proportign and *

vice versay
. Abili‘ty to defi,ne‘the. foLl’owing tenqs (refer to these definitlons

- Y 7 -

‘e

3

o ° ' if you have trouble latet) -
-, al populatwn Z the\;otality of peop\e dgfining ,é*group of TLs-

. - interest .at the time of interes,t. - >
. b. test populatiop - a popilatioh .for which you h:fvea a question e
> . *  of interest (for which you wish-to test somé®wing). 4 o
b .. ' #c. overall rate - any, rate describing or’ sﬂn:xgnizing experienge .
St in an entire popudation (as opposed to a specific sulfgroup) -
,-:g;i??‘ ! . for some- chax;ac.teristic of interést. - '
S dw  crude rate - am overallk rate defined &)y the formula:’
et number in entiré population. 'with characteristic of interest v
By during the time of int st/total number in .entire populat:ion
< o during ~the time 6f interest.f 4 : -
. 3 L e. 8pectfw pdte - a rate for a specific subgroup of a p0pula- .-
ST * _ tion of interest, (example: age graup 10-20 years)
e £. distribution - a table or gtaph which shows the (relagrive),
i * . frequency of persons in & population distribunted into non- .'-
oA, - overlapping categories of .2 varigble Jf interest. .
e ) g populatton—at-msk (PAR) - the number, of people in a popula~
" R tion used in the denominator of a rate. -
i. " h. a standard million = a population’(e.g., U.S. 1960 whose’
: nunbers in specific categoriés have been changed so'as to«
s »* total-one million-while remaining in’ the same relative .
e proportions * T, -

~ X ¥ N . ’ .

. v . _: - = . R \ e

*  *If you would like more elaboration with an example, turn to
*Secti n 7, Appendix. ' .- v .
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Output Skills: .
This programmed instructio®al pac sage will show you when and why you “a
need to adJust rates and how adJustm,ent by the direct method is done..
You will learn how to adjust for factors other than age ‘qnd how' to R
interpret the results. Health-related examples ate given and you
are encouraged to learn by solving problems. When you have completed
this program you w1ll be able to: .
. 1. State the conditions necessary for-rate adjustment.
2. " Use these-conditions to evaluate whether such adJustment is
appropriate. .
3. Given the necessary basic information, compute the direct adjusted
rates for two populations of interest.
4. Interpret the results of your- co}nputations as 'to the comparison of
the overall  mortality or morbidity experiences between the two +
populations of interest. < s .
5. * Compute- and ifterpret adjusted»«rates when the confoﬁnding facf:or
is a variable other than age:' L . « .
~ 'Estimated P«York‘inJgL Time. | L 23{hours. ) > )
\Intehded Audience' Health science atudents or professionals studying *
- *.‘ T . epidemiology and/or introductory biostatistics, , !
MR TIR . t , students of dgmography, v .
Other ‘Related Units:", ) - ‘\ " ' ‘ s !
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. - . MODULES AND MONGGRAPHS IN LﬁmsRcRADUATE . ‘ . . ' L S Lot e s
oo MATHEMATICS AND ITS APPLICATIO S PROJECT (umr) } ’ o y .. . °. /]
. e | < ) ADJUSTED RATES: -~THE DIRECT- RATE "t
4 « The goal of UMAP is to develbp, through 3 community of users and . . . c. . . : ' .
" developers. a system of instructional modules in undergraduate mathe-" ) IR v T
LY ° T ) : " . r * I
matics and its appldcations which may he used to supplement existing R / o . R . . v . .
" * |- courses and from which complete courses. -may eventually be bullt . } Y INTRODUCTION . D :
N - , - . - - , T < >
PSR “The” Project is guided by a National Steering’ Committee of mathe—~ o . ', o . . . . Lot ..«' e
. é maticians, scientists, and educators. UMAP is funded by a grdnt from' '&\ .. . . )b P
. | the National Science Foundatﬁn to Education, Developmen;: «énter, Inc., . If you ever become involved An heaIth or, medlc.al . -
LY .a publicly supported, nonpro :Jcorpora:ion engage,d in éducational re-. r‘esearch, whether . through acgnal experience, or through :
SR search in-the.d. S.—and-abroad -~ ——- -“"*"““:r“‘ B \ : =
N . v . o . Vo ® r'era_d,yﬁg the 11terature, you are very 11ke1y to encounter )
: - PROJECT STAFF , 3 T AR e
. . - . . e - . the need- for"a gomparison of‘ ratgs or.pt'opartwns for
R Ross L. Finney . Directof~ A . o t
R Solomon Garfunkel . Associate Directér/Consortiup Coordinator| - some, eveng or characterlstx acrosg different populatlons .-
. . Felicia DeMay . . I M§ociate Director for Administratiop | -.of interest. 1If these populatlons (e.g., di ffesent * '
. Barbara Kelczewski Coordinator for Materials, ‘Production Y. .
) 'l Paula M. Santillo Administrative ‘Assistant * * - : . communities, treatment groups expesure groups) are -
PR Donna .DiDuca* . - - Secretary L ) slmllarly constituted with respect to factors (such as
4 . Zachary Zevitas Staff Assis:an: .. PR LS
: ~ ] A . Do - age, sex, race) associated with the. ¢vent under study,
‘NATIONAL “STEERING COMMITTEE ° .. \ .
. - . e - thiere would be no problem in compqun‘g simple erude .rates
: W.T. Martin - R M.I.T. (Chair) . ) (o
, - . Steven J. Brams _. : _ New York University x . ** as they sta‘nd‘. However, if the populations arewnot -
*. Llayron Clarkson - Texas Southern University - - ) similarly constituted, a stralghtf"orward comparlson oﬁ,. )
5 Ernest J. Henley - University of Houston . s ' . . .
¢ ’ , Williafm Hogan - - . Harvard University . crude rates may be mlsleadlng e o ) .
St Ddnald A. Larson SUNY at Buffalg . L. - ) =
.= | “Wlliap F. Lucas, ' s Cornell University. ) ‘ J S . This package is 1n'tended “to teach you (1) the
. -} - R. Duncan Lu¢e " - , -Barvard University . . conditions necessary for recognizing such potentially
? . " 1 . George, Miller . Nassau Community Collegq . - ¢
L . Frederick Mogten.er . Barvard University 1» R m151ead1ng situations; and (2) how to cope stat1st1call°v \
i < | .. Walter E,Ses's - - - University of Michigan Press |, i,6 v | " with $uch situations through a procedure wh1ch wills ' e
: George Springer .. ++ -Indiana University * .. ‘ . e ' e
Y Arnold A. Strassenburg SUNY at Stony Brook N e Lo remove the ‘effects of additiwnal factors (such as. age) -
. Alfred B. Willgox- - Mathematical Association of Americd - e < gm the compa\r1son of interest. In gene&al we call this
o - |‘uMAP STATISTICS. PANEL " - ' g7 v ' \ procedure rate adjustment . \Rate adJustment uses:several
. Roger Carlsomr UniVersity of Missouri, Kansas City different methods;_ in.this package, ymr will learn how tg X
Earl Faulkner ¢ | Brigham Young University ° J .
omxnapp 1, . Rochester University - A use the direct method. . o o
eter Purdue ’ . "University of Kentucky RO I * ' ‘ !
AN Judith Tanur =~ - - SUNY at Stony Brook - , / . This package Js divided into four sectlons as \
5 Richard Walker ' Mansfield State College “« follows: . - B
? . . Douglas A. Zahn, 'Chair . Florida Sta}tﬁ University . ‘ L L .t
A, , ) This module w /s. deve].oped under the auspices of the UMAP. tatistics 1.y When to adJus rates '
‘. . | Panel. The Proje would Iike to thank Douglas A. Zahn, Chairman, -and, N 2. ' What ad'Justed rates- dq and how to 'comPute
- Judith Goldperg, Charles H: Goldgmith, Donald Guthrie, Duane A Meeter; . T . . C
and Jatet Wittes for their reviews of.this wnit. : , ) the directly adJusted rate. .
' - This. ieterial w88 prepared with .the support’ of National Seidnce « Y7 3. How to interpret adJUSted frates. P .
. Foqndation Grant No. SED76-19615 A02. Recommendations expressed are » / : 4.. Hpw to compute and 1nterpret dlrectly adJusted *
: N :hose of the author and do not necegsarily reflect the views of. \the NSF, v
: - | npx of the National Steering Comnittee. . ‘ ) ) : . rates when you are adjusting for'factors other i
- \ . v thanage ., PR . o1
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' . . . 1. WHEN TO ADJUS? RATES . .. . . > Question 1 What state would you have expected to have had the . .
- PR L7 ' : : ) . ] higher rate if climatic condltionsquere generally associatéd with -
Briefly examlne the 111ustrat10n whlth‘compares te |7~ mortality? ‘ -
soverall martality of two states in- 1960. . . v T -
r - L4
‘. - . - . . . — T [
. . . . ) . 5 . . [ / - ) l ) -. : +
- st . “ ey . A little knowledge of the populatlons of these \
ce ! states might cause’ you te adJust your 1nterpretat10n
! Look qt the .age structures of the two states .as repre- .
[ - v . N
X . sqnted in the following diagram. -
o ' -t P
e * ) .y )
\ . . ¢ . . . R
3 N . -
5 . . * .
ARIZONA -
x- “erude death = .. .
rate . * i
- N " ’ .
K /!
. ! ) ‘a e M .
ERES P -
~ - hd Qf,\ .
L oung medium., old e
25 . L ] s I TN
. . - 3 - - .
P Y You might'have guessed that the two states pictured trode 7.8 crude _ ' N
' above are Arlzona'(on the left) and Alaska (on the right). _death rate (> deaﬂxra:e )
vt If you were a health researcher 1nterested in the effect .- .

- .

\

-~ .Arizond's (%ru'de death rate=

of climatic .conditions’ bn mortallt¥” y-ou m1ght dec1de to
_'study deaths in. these _two states. Thls would allow the
comparlson of mortal1ty in a cold damp climate with

mortality ‘in a.hot dr# -ome. - ': . " i
ol Look .dt the cnude death rate% for 1960 1n these two '
* ’3‘“ 5“ ’ L0
5t3§95 Coa r; e éxn N . ,

‘ Y

-

. "2 -
Alasgka's crude death rate= 1313 tdeathﬁ)“““ e

226167(populatioh) 0058 or 5 8 ser 1000.

10121.(deaths), - )
1302161 (population) = .0078 or 7§ per 1000.

€, }

-

g
« § « -
R * *” ~

. oy

You m1ght _be surprised, conS1der1ng the climate, to f1nd
that Alaska has the smaller rates -

Y ) .

L X}

’
.

L d .
Aldska, a newer state, has tended to attract g
The dry, warm climate of Arizona has,
In fact

3

younger population.
on the other hand, attras/ed many older persons. -
the .difference ' in crude rates can perhaps be at least

partially explained by the simple fact that_ Arizaona has

We should consequently .

an older populatlon than Alaska.
expect relatlvely ‘more deaths in Arizona- slmpIy because -
there are relatlgely more old people there and old ' ’ -
pgople are at a high risk of dying. , )

. ¢ . ' 3
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The presence of a var1ab1e such as age 1n this~ \
LI s1tuat10n is one of the condltlons necessary for computa:

‘, tion of adJu"sted rates., We call such a variable a .

cqpfbupdzng.ﬁactor because it cohfounds or blurs the

.eomparison of .iffterest. In other w0rds the difference

< we. have observed in ¢rude rates can be explained at leas't
"partly by the difference‘ in age structures'..\‘- . ' !

. . -
. A . ] -
O ¥ L]

If the twp crude rates had béen/exactly

—
.

0 . -
P Question 2. ,True or False.

’

. - v kS
. R . - . .

s il .
M N VS P

factot-s have no effects off overall mor:ality °
. . . . .0 ‘is onl)g through the analys s‘of specific rates that an .
R 3. . ysi P )
T ~oov R . . N ’ accurate and detailed study can be‘made of the var;atLon
v - Yo, o - . s among ‘population cilasses." . ’ ”‘ v .
N N - .. - * ‘ . . [ ) hd - B * *
ie A.  Four C°"d'1t1°"5 . v RN \Ievertheless ‘an overall rate can ‘be, Qulte useful as .
. J Although the Rresence of a (I) confounding f‘actor is - a convement summary of the 1nf0’rmat10n 1n an entire - ‘,"/
B ! + the pr‘lmary cbnd1t1on Jfor rate adjustment, there are in’ schedule of specific rates. This is essent1a11y because
C all, four basig condttzons for rate or propontmn adJust- mak,1ng interpetations can become d1ff1cu1t \\hen the numbep
Yar N .ment: . § . . [ . v 0 v . of spec1f1c ratos is, large, Also a slngle rate. ‘15 “
K [N : ) ' ". o ’ ~ N . . ‘
'(2) You are 1nterested 1n a campamson \(not a . . X especmLIy corfven1ent \«.hen.addltlonal var}ables of .
. s1ng1e populat1‘on') . . . ‘ interest need to be brought fnto, analy51s at a ‘later stage.'
P L - -
- . ' . N T - . ..
; ey The évent. or characteT}Stlc of interest (in o Howevor there certainly are 51tuat1ons when use.of
T . -. - th1s case death) is def1ned for purpose of' - ) -+an overall rate would be 1nappropr1ate or at least of
ta R xnalyszs as a rate (e.g dea'th r,ate) or * - ’ que'stlonable va].ue. The criteria for JudgLng when an .
v . t LY . . i . v o
“ 3 proportwn (not the mean of a continuous overall rate shou’ld not be used are: A \. .-
LR ’ . . - .
. ) var1ab1e like blood pressure where other k1nds\ .- Inte“rest in a Spec1f1c Grgup The comparlson of"
(Y . . ’ *
" T Of adJustment are- some‘tmes used). e - interest is clearly restr1cted to'a spec1f1c group
> [ - -
R (4) Your comparlson 1nvo‘1ves overaZZ rqtes: (ltot oL . “{Note, again, t at "Lf your spec1f1c group is sti‘ll *
<t s, 'spec1f1c rates), . ! very broadly deflned then age may’ st111 be a '
. B B : . -
. Note that 311 four cond1t10ns have to be satlsf1ed to - ° R confoundmg factox; and You may‘s:nll.meed to adjugt :
; b, oE .
L T. Justify adJustlng rates. . And this is certamly trué f,or your; rates, N e . SN & ‘
Al .-the example we have been cons;tderlng : . : AR . T -
L, L4 0 d * . 4 N
N Question 3. True or False. If you had been interested in comparing . .3 ~
mean nunber of phjeicians per county between the two states (instéa{ 4 . . :
- . ° < . - Y\ .
of comparing death rates), you would need to do rate adjustment. . . AL S 1 1 - g ‘
4’ Al . L » 4 -
. ’ .
. K . \ o

— . an.o
the same, this would give s.trong -evidence to suggest that climatic—— pinion shared by several othe,r researchers,

Question 4. True or False If for the above gxample you were only

. int:erestf:d in comparing the mortaljty rates for.persons in ,u\e ag{e L
, group 55~64 you would need to adjust raes with respect to-age.

A .

i
s

{
-t

.

PN
‘Gwe two reasons for your answer.
“a . ~ . . -

. .

- -

’ . P .
- Should Overall Rates Ever Be Used at All?

-
.

*B.

. (%

‘An ep1dem~1olog1$t named Woolsey (1959), éxpressing

* . ]
has_ .
poan;ed out that "spec1f1c rates are egsentinl- because it.




- Age Arizona | Alaska '
Group

T ¢ S e B T

N

The following example illustrates use of the second .
criterion. Look at the following table of age-specific .

death” rates for Aldskd and Arizona in 1960:

<R, BN
™ B

‘95'-55-"(, ) . ?n‘ < . . .
2 P3N W% L= \ : _
¥ <2 ’/dv"' ¥ > .
3 3 ’“@?’J/m%:é gfxa%w & .AIR&?NA (1960) ALASKA (1960)
A N b 2 & /.,4%»'-: ? ' ‘ ‘ '
PR . T < :,%«5;"’ oty Age Death Rate/1000 Age Death Rate/1000
. ) © Bpares iy 4
. % i ’% & ‘%W ' . <1 33.9 . <1 43.1
k '\ e - 1-4 1.8 : 1-4 = '
N %,g”’ R 4 = 2.1
. K S e ~ . 5-14. 05 ° ) 5-14 oy L -
Don't, Use N Do Use ’ I - - oo '
Overall Rate Overall Rate o 15 2" Lo 1.5 a 15-24 . Ll.4
\ o - U353, - 1.9 - 25-3 | ° 1.8 '
. e ) N L 3.3 - 35-44° 3.9
Incon51stencz There is noticeable, inconsistency . 7 "."*5"'5" 7.7 45-54 9.1 ,
in the direction of age-specific d1fferences, i.e. "t 5564 ‘ 17.5 55-64 16.4 '
- specific rates are noticeably’ higher for one ) 65-74 © . 35.9 65-74 39.8 P
population at certain -ages but noticeably lower . e 75-84 78.3° , 75-84 . 105-6.q¢.
e -tfor ‘this-population at- other ages... (Note_ phat .. . 85+ 165.0 L£,8§+“ w2.9Y L
when this reason is valld, no single overall rate : . N 7.8 . 5.8
for each populatmn would pick up, the age- specific - o

_differences. Rather, use of ap overall rate would

ﬁ»tend to mask such d1fférenees )\‘\~\\\\\\\\‘

et
»w

. Age |.Pop. A "Pop. B Age Pop. A Pop B
"‘ Group |- Rate | Rate ° Gfoup Rate Rate
- :& v. . P ’

S R I 7/

%ﬁ@“ -

’ *_Don.’t,"Us'e' ' . " Do Use .
Overall Rate 4 ~ . Overall Rdte
* . 7

5 '»' . . . Z ’
24 . .k ;—>

L)
4
Note that .there is oply one age-specific category

P
-

(i.e.,

is not1ceab1y higher than ‘the corresponding - rate for Alas"a.

Consequently, it is reasonable to conc\lude that the d1fec
tion ‘of the age- spec1f1c dlfferences is more or less

.85+) in thé above data for which ‘the rate far Arizona

cons1stent for thes?a data so that us1ng an overall rate
’ would be meaningful cu : ¢
‘ . — . . . .
s ./ Question 35 Suppose you Qished to compare two populations With the
following morta’lity rates v ’
S . e Population A Pop‘ulatfon B “.
g ' - . - -
: "+ Young 13.2/1000 10.3/1000
D -~ 0ld ' | '9.5/1000 15.9/1000 .
'6" . N - True .or Falsge. @n‘ove'rlall rate is 5ppropgiate here.
- P - . " an
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. C.

'.-Review Questions

-

Suppose }ou were interested in comparing typhoid fever attack
rates resulting from an epidemic in two adjacent communities.

also that you knew that race was a

in the general population.

Community 1
- . . Attack Rate/1000

[y >

Cgmmunity 2
‘Attack Rate/1000

ociated with typheid attack rate
Further%p/posz the dita look like this:

. 1.96

Suppose )

oo * Blacks > 2.18
o “Whites 8.99 8.81 .
Overall . 5.04 . 7.80 N

;.‘ . Crude Rates |.

.

‘e * . -
1.
0

~

general description that covers these 4 conditions)?
b3 .

C4n you list“the four conditions for rate adjustment {or give a

7, . o

"{ . s
R A RV N

.

" . 6. True or F_alhs'e. “If the rate for Blacks in Community 2 wére, 5.2,
ORF
.- insteud of 1.9@ you should-adjust- rates. Why? ‘
Check your answers on page 28. L.

9

"How many of the four- conditions for rate adjust:ment are sa\_tisfied"

a. LN c.
] b : ' . . d. 4
N e ‘ o . . .
©. 2. The confounding factor in the above eXample is ?
. o ' - . . . ’ .
R 3. Circle as many~af the following terms as are appropriate that
‘ describe the charac istic of primary interest (i e.,” the v

. vaxiable about which a ¢ arison, is.desired)?
,r a. confounding factor c. attack rate
2 .+ b. death “rate mean of a continuous variable
. i} L — » ',

a. ,Are race—specific rates consistently 1ghe.r’ for one community

,-u. :
‘over the other community? Yes . Z-.n No ) 4
- : w -
b. Does y0ur answer to 4a suppor: :f(e uge of -an bygrall rate?
R <. :
. "Yes No A~ <.
—— T e
i i *

4

. 2. WHAT ADJ'USFED RATES DO
. AND HOW TO COMPUTE THE' DIRECT RATE

2

- rates-that is actually found can not be: expla

“A. -~ What ‘Adjnsted Rates Do .
9 . .
. NOW that you have learned when to adjust rates, you
are ready to learh how go perform th1s adjustment. Let
,us return te the Arlzona Alaska example i ’,~
? o . » .

- -

\ ', ¢
ARIZONA ALASKA - N
~
i \
* You ' . .
N M Will
1.8 5.8
crude rate = r\l000 #——%jyff crude rate =001
ese
Rates

Recall that th1s example involves*a compar1son of
- overall” rates 1n order to draw conclus1ons about the . Y
poss1ble effects of climate on the forchgsf mortal1ty.
In making thxs comparison, we must remove "the effect of
the confounding factor (age); so that any diff

L4

ence in
d by age
differences in the two’ states.

[

The method of adJustment to be treated 1n this .
o program is called the dzrect method? The - direct method
gets its name because it faces the problem of .adjustment
head on. pther methods of adjustment are discusséd in .
the references.) It doeg this by forcing the comparison
of the two populations to, be made on the basis of a,

common age distribution. In other words

. : 15

. oo . o A

the confounding .

"

.

ke




s - . ~' ,_‘ o . ) . . ' ‘. 5‘ :gg?" ..

. fac‘torﬁus d1rect1y removed by the substitution of a.
) common - .age distribution for the separate age distribu'tions
i . so-that both Populations may be compared as if they had *

.«  the same dge s$tructure. ' N

‘Adjusted
Rates

'

11ke comp r1ng two frtilts o e same kind (e. g., two
pears). The d1rect method removas the confoundmg BN
m'r‘ by subst).tutmg a common’age distribution for the

o s'epa.rate age distributions of the two populatlons o

v

;; The two-basic pieces of znformatwn reqt,ured for

-this task\are. ) .
s a. ’I’he (age) specvfw (death) rates, (Qr proportz.ons)
. > Ffor each‘test population. ——
. b @gvA standard populatlon - .

, "The mformat:Lon for .this example 1s presented in
the "two -tables on the followmg page. The age spec1f1c .
‘ rates for Ar1zona ar\l,d Alaska are’ given in Table 1. A -
*: ('5~ - standard populatlon (1960 u. S standard million) is given:
mTableZ B . "' a T 10

7 -

T - TABLE T )
. g
Populations-at Risk (PAR) and Age-Specific Death
Rates (p) for Arizona and Alaska by Age {1960) ,

v

-~

- .. ARIZONK - ALASKA ‘ '_*
. BB g T p © PAR_ ' p -
Ll | 4599 L03%9. |[. ¢ mor Loaa
1-4 0 132367 .0018 27092 .0021 -
5-14 285830 - .0005 |{+ 46110  .0009 ’
15-24 186789 ° ,0015 40722 .0014
25-34 169878 L0019 * 39672 +0018 >
35-44 173029  .0033 31981,  ,0039
45-54 136573  .0077 18957 .0091 ;
“55-64 7 - 92871  .0175 9146  .0164
65-74 63634  ..0359 3745 .0398 :
75-84 22499 .0783 1354 1056
85+ 4092 . .1650 287 .1429,
. - : : )
TOTAL 1302161  .0078. 226167  .0058
‘ .
s . "TABLE 2 -
Standard Million Population of United States by Age (1960) -
‘ s .
4 = - ~
N " AGE.. ©  PAR ;

' , .ol 22883 L
T -4 ~ gg%z -
p T 5el4- T 196727 -
. 15-24 133591 ) '

-25-34 126559
. . 35-44 . 133515 A
. o 45-54 114381
55-64 92650 .
T 65-74 ' ° 60158 "
L © o 75-84 24933 | A
¢ T 85+ 4791 '
. . . y
\V TOTAL ' .. 10Q0000 .
. ‘ o~
= ¥
‘:f : “w

- . - .
R - -
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)

Look at Tables 1 and 2 to answer the following

Question 6.

Y

a. Hhat is the 65-74 death rate for Arizona° '
b. What is the 35-44 population—at—risk for the standard? .
“c. ¥hat is the 35-44 death rate for the standard? ’

A ]

4 .

.

Notice that the difference between the kind of
information given .in Table 1 and Table 2 id that Table 2

does.not conta1n any age- spec1f1c or even total crude z

death rates. ~This was a purpéseful omission because '
. 8tandard rates are ‘not needed (and somet1mes Jot even

Known) for, the computat1on of the d1r ct rate. Actually,

. the difference in age structures.

L3 /
%;. '
- -
PRt
L]
[ .
e €
: Q -
ERIC

Aruitoxt provided by Eic n

. J\\b)ﬂr";»" L

the age-specific PAR's given in Table 1 are not formally

"needed either and we have put them in on because this

is usually done for completeness and to give a sense of

» .

-

The standard populat%on is that.cohmon distribution
referred to above whose primary= purpose is to serve as a
reference group or'stand-in (8ubstttute) for the different
age distributions of Arizofia'and Alaska. The choice of
the standard depends upon the parficular situation and is
in some sense always'arbitrary. The standard.used heré
was the U.S. 1960 standard millionbecause this latter
group,was a reasonable common de om1nator for the popu-
This ch01ce alsb has the _
advantage of be1ng equally good for ahy other state we
later dec1de to compare w1th both Arizona and Alaska.

lations of the.two states.

Generally, the standard is chosen to agree as closgl
(Oftex™
is used as the

possible with the populations ‘of 1nterest
1ndeed,athe aVerage of the two populat1ons
standard )
of. the standard- usually falthough not always) does not *

Nevertheless, as you would hope” thé choice

affect the d1rect1on of the results oflyour compar1sdn.

Question 7. What choice of standard population w0uld:yon‘suggestv
for comparing rates’in Epgland and Wales in'1970?

. ]

v B

Which of the following populations would be‘most ’,

Question 8

appropriate for comparing 1974 death rates in two North Carol1na
’

counties? . ’ ; ° <\ o
- o .
‘ a. 1974 U.S. pop. b, 1974 N.C. pop.  “c. 1960\N.C..pop.
<@
. Question 9. Whieh of&the following populations would be’ least

"appropriate-as a s:andard for comparlng l974 death rates of wh1tes

LY

and .blacks 1n a given N.C. county° »

RS -

. a. 1974 N.C. pop. . c. 1970 pop. of the giveh ‘county
b, 1974 pop. of the given county d. l970 U.S. pop.
& .

. .

‘ Yo

To ihmmarlue the ba51c idea in comput1ng a direct,

rate for a fest population (e.g., ALaska) is to compute

what the (hypbthetlcal) crude rate 'would be for the test
it had thé same age structure as the

. Un1ted Statgs)

' ”'two test populatjons using the same standard

populat1on i

.

standard (e. When this is.done for

the.con-
found g factor is removed because the two populations

\are thus be1ng treated as if they had the same age
[}

- - ‘e

structure,

- .
o2

Note that since neither Alaska not Arizona actually
their
d1rect rates (us1ng the same standard) are hypothet1ca1

?
<

has the ‘same age structure as- the United States;

rgHowever, although the adJusted rates arq:hypothet1ca1
' e they are nevertheleSS comparable..

13

-




T TABLE 1 .
" Populations at Risk” (PAR) agd Age—épecificﬁneath
Rates (p) for Arizona,and Alaska by Age (1960)

. ARIZONA- ALASKA
Adjusted Rates o .
Hypothetical PAR 4 PAR

But Comparable

Crude Races‘
Not Comparable

c

34599  .0339 -|| . 7101  .0431
132367  .0018 [| 27092  ".0021
285830  .0005 46110  .0009
186789  .0015 140722, .0014
~ 169878 .0019, 39672 :0018
173029  .0033 + 31981  ~.0039-

136573 __ .0077 - 18957  .0091

v ) St o 92871 ‘0175 9146  .0164
. « \ - . : - 6363%  .0359 3745 .0398
B. ' How To Compute the Direct Rate . ' : N -84 22499 .0783° 1356  .1056

4092  .1650 "287  .1429

i

You will now learn how to compute the direct
adJusted rates for Arizona and Alaska using Tables l»and ) - 1302161 °  .0078 - 226167 0058
2. The procedure ‘for computing “the d1rect rat-e for any’ : -

» o 8ivepn test population 1nvolv9§ three steps a ) . . !
N - N

Step 1 Compute expected cases for each ) ,
v . specific group.- '

TABLE 2 .
. . " Standard Million Population of Unitkd:States by Age (1960)
Step 2:° Compute. total expected cases. "~ | . .. : - -
< 7 @ ) ) -
p - Step 3: Compute d,u'ect rate. R . /\) ~ PAR
- ‘ - 4_ ) . . 3 -
Now, 1n the Arlzona Alaska example, the- cases we

\ ol _ <1 .7 22883 .
are consnienng are.deaths. The total e:cpeated eases e : ’ “1- : 89812

: -refer to the hypothetlcal number of deaths’ 1n the; test 4 12:;2 . igg;‘;z
populatlon (e.g., Alaska or Arizona) -thet would ‘b . - Y95-34 126559

expected if the test populaglon had the same-age $truc- . - ar o B %33515

N . 45-54 - 114381
N ture as the standar‘d - To get the total expected cases,‘ Y O T 5564 + 92650

you must sum over. all groups the expected ‘cases “for each o : . : ;’;*;Z gg;gg
. . PR 2 4 e ' - D
specific group R o, “; ) - . . 85+ ‘ 4791

Tables, 1 and 2 are repeated here hecause they are . NP O
M o » J:,'«f*‘
"both needed to compute htep N . s L . TOTAL "% 1000000




i o .. o . «
j '. ) ¢ B L3 - ‘.' = * 4 —- * v ¢
- hi ) - [N . e ’ . * @ . .
T . Step 1: Find the expected number. of deaths for each age, . information of Tables 1 and 2 is rear\ranged in'‘to the
' group by multipbying thé standard population ) following table. The unngcessary information is left out
. ' PAR by the test population rate for each age- of this composite tablé and most, but not all, of the
~ * p -
~ .. . specific'group, e.g., ) * calculations have been perform‘ed. '
Expected : ) \ . N ¢ .
- Deaths ‘. ) . TABLE'3, - - . -
m . ' Standard Computing Format for Direct Rate Adjustment
¥ o - : LN
for Each
STANDARD ARIZONA ' ALASKA
. Age Group .
. . PAR p < E P E
- . - . T ) AGE T -
: : . e, . Col. Col. 2 Col. =1‘k2 Col. .5=1 £
. For an example of Stép 1, looking back.at Tables 1 and.2 R 2 ol 3 ol & |Col. 5=1x4
i B ""--..,.,,"__""m [
v to get the data, you gan multiply as follpws to get the R +.22883 -0339 - 0431 .
expected deaths for. ages 5-14 in Arizona: . 1-4 89812 ™ .0018 0021 | .189 .
. o - - . 5-14 196727 .0005 9QL ..0009 <177
o 196727 x .0005 = 98 (rounded'off). - . . 15-24. 133591 .0015 200 .0014 187
i Z;' - (Note that conventiohs about round1ng off vary. For 7 . 25-34 » 126359 -0019 . 20 ~'0018 228
- 3 51mp11c1ty we shall use rounding to- the nearest whole, B : }5—44 , 1331 -0033 |- 44l -0039 52.1
N “‘number in the Arizona-Alaska example, bit in later 5'54 114381 -0077 881 . -0091 1041 . -
' \1 i 55-64 92650 . .0175. 1621 ~0164
. examples we will carry one or two dec mal.-places—even o158 5359 2160 0398 2394
. __ though that will seem to involve thinking about:fractions 65-74. 6 .635 16 0398 .23
. ~-of deaths or of disease cases.  1In practice it is usually 75-84 - 24933 o 783 1952 +1036 2633 -
. - 85+ | w79r-§| 1650 |- 701 .1429 685
2 'sensible to carry at least one more decimal place “in > {
7 . - T O
- 1ntemeja.ate calculatiofis \than you plan to use in the -+ Total 000000 |i. .
; . final result.) - = - : "
.. 1 L' v « :3: i
Question 10, Using Tables 1‘and 2, find the expeq;ed deaths for ages ) The main difference between Table 3 ang‘l;'Téblés 1 and 2 is
55%64 in Arizona, o . . s " that spacé is provided im Table 3 for the results of Step )
g o o = . o . 1,” expected deaths (E). You will be asked to construct a
& - » ’ . - . . ’ :
H - . . t . . B
W . Question 11, Looking back at Tables 1 and 2 how Dany expec:ed able.llk‘e thl's latgr :
- death calculations must be carried out in order to compute direct \ - = - -
- . 2. .
, rites for Arizona and Alaska? - . . . Question 1 Fi’ll in the remaining blanks of expected deaths for e
et \ . . v e . . Arizona in Table 3. You may #& the following space for calcuations:
.’ . - ~ . - c - - . . [ . . e . o i
Ry 8 - - : ) T AriZona <1: x = y - (
;‘" “&n order to perform more con\renlently all of .the necessary - ,'Ar‘:’lzona_l-lo: x =
computatzlons reqiured for the d1rect method, the basijc 16 ) e ' .-
. ; R " ’ - .17
cR R . 23 —

- - ’
. . ., .
', -t D A o o . s . e ‘
. w ¢ A -
Ly S w‘n;».&,.\“huu L e SURNe . » - . - N _2
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=

' Step b: Compute total- expected deaths by addtqg expected«_
d;aths over all age- speq&flc groups. ’
. .

Step 2 is easy because all you have to do is addethe

"expected “deaths computed in Step 4- over all age .groups

(separately for Arizona and Alaska)

- Question 13.

\

B

.
LA

®

Compute the total expected deaths for Arizona.

1)

.

;-4

‘Step 3:

Step 3+yields the two (direct). adjﬁsted rates which

' .

-,

are comparable, thodgh hypothetical.

adjusted rate for Arizona: .

Thus,

‘9

Compute:thq dkrect rate by dzvtdtng the total
expected degths by the total standard population.

the direct

LN TP

932271000000 = .009322 -

or+9.3 per 1000 if we round .to-one decimal place.
- . T

~

4

t}ow perform Steps 1, 2 and *3 as needed to complete

Question 14,

Table 3 for Alaska and.arrive at the direct rate for Alaska. -

-

C. _Review Questions . -

.~ Suppose'you are given the fol}owin‘g data for comparing the
coronary heart disease (CHD) rates of white male\nonfanh workers
40 and over with those of*while mald farm workers 40

ce}:ainrcoumty in Georgia, P

eepe

er in a

* ﬁ‘ :
" TABLE 4
* ) A'( ~ e
N - S
Nonfarmers Farm Standard
A mers, armers (combined groups)
ge : * R
PAR p(CHD) | . PAR p(CHD) | PAR “p
{ . X
40-44 72 .125 37. . .000 109 .083 ~
- >
45-49 158 .089 91 .055 249 .076
. 50-54 79 a7 76 .079 155 « | .129
55259 47 2277 43 .186 90 .233
60+ , 4 *.500 T2 .000 6 .333
Total - | 360 | '.145. | 249 20767 609 117
L R v,

Age . s

2. Use the above reartange

«nonfarmers and farmers.,

‘_g_gpfarme¥é

Fa/ers'

Id
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INTERPRETING ADJUSTED RATES

‘e
AN

Again let us return to our Ar1zona—A1aska %roblem to
1nterpret what has been ach1eVed by ad]ustment

> . ~

¢
~ s

‘s

- ARIZONA ALASKA !

5
i
£0s : S
.)‘.‘;1 °
B
3 i
7.8 §. A
N crude rate = 1600 cruder rate = ~—=—
-adjusted _ 9.3 adjusted _'10. :
. xate ’ 1009 ‘rate

Look1ng at the two adjusted fates in the above
plcture, you,got1ce that “a- very interesting change 'has
occurred The;adjusted rate for Alaska (10 6/1000) is
hlgher than the adjusted. rate for Ar1zona (9. 3/1000)'

. -,
-

Question 16. Which of the following do you think best ﬁescribes the
likelihood of your getting a similar reversal if a standard other
than U.S: 1960 was used? )

a. 1impossible to get reversal with another standard

b. certain to ée& reversal with anothier standard )
-

[ possible but generally unlikely to get reversal with another
‘standard
d. generally likely to get’a reversal with another standard.

-~ P [
N

<

, You may wish™t6 review what you Kave learned by
- working through anothexr exanple. Furthermore, you may
sbe 1nterested in an example for which the canfounding
factdr is not age. N ’

a
.

.
»

’ . !

4. REVIEW USING A CONFOUNDING FACTOR OTHER THAN AGE

. e -
. . el - S, NP
Let.- s return ‘to thé:aata on typhoid fever attack
\rates reswlting from an ep1dem1c in two adjagent commun1-

.

T

Thls 1sua~reversal from the ear11er crude rates (S 8/1000

; for- Alaska and 7. 8/1000 for Ar1zona) Thus, when the -
d;fferences in age strqgture of “the populat1ons in Alaska -
and,Ar{tona are removeéﬁthe force of mortal1ty in Alaska

.is actually h1gher than that in Arizona. éﬁ% L
_ ke q\f -
ggestion415~ Using«the adjustedﬂrates for Alaska and Atizana, which

state appears ‘to be- better off with re| ard tq mortality’

e e e dtin aiat o e s

sties:
i TABLE 5., -
' - - s ’ ’ s
o . T . Standard
. Community-1 Community .2 (Combined -
Race - oo . K *| Communities) .
. ‘ . N :
PAR | . p | PR |« p k ear
l 0 2 -
P i . E . .
: M . 2757 |- .00218 *| 1020, 00196 3777
White 2002 .00899 -5901 .00@81 7903
» N “ 2
Total 4Z§9 .00504 . 6321 .00780 |* 11680,

B N ;%'
f . R
- . .

You sheuld have prev1ously (page 8) concluded that race-

of the two commun1t1es contr0111ng for the confound1ng

factor raCe.. ”" . .
R7 . 4

. =




,'-’, PN ‘LA‘/._‘ - Y .: ‘: Py w . - .- _
. .. B . > . ) - \
g \ >, ' ) : b -
- . . [P ann N
3 : - - [\\ ‘ S. POST _TEST - | I
@eétion 17. Rearrange Table 5 instandard form leaving oukk o . . ’ . * N s
° " = %
extraneous information and compute the direct race-adjusted rates. (At least 90 percent is the expected performance level.)
3 Use the space below: / : - g ' vy
° . NI The‘followifxg table presents mortality data for year
, K X N X on two hypothetical communities (A and B) inwNorth’
B Rate _ : - oL Carolina, giving the population (PAR) and the death
: . . - rates (p) for each communitx%d for a combined
o standard: (A + B) within each? &f three age groups:’
- - . : . ) T,
i ) 14 . = " - . ° - A ' .
; ] . TABLE Ia
. Total: ) ’ T - w %
— c . Community A Community B Standard (A+B)
- Age |F . - -
N T . . ’ PAR | . - PAR PAR
Adjusted rate for Community 1: . P . P - %_
" Adjusted rate for Community 2: . Young [ 2000 | .oozo || 1000 | o010 3000 | .0017
\ -
. o - Medium 2090 .9050“ 2000 , .0050 4000 .0050
Question 18, Using the adjusted rates just computed, which community 0 . old 2000 | «.9100 ~l| 3000 0090 5000 00d4 -
s has the higher attack rate? == 5 — L e
& - .o . ‘ Total 6000  ..0057 'lj 6000 .0063. || 12000 | .0060 - :
g ) Quesstion. 19. True or F . The community with the higher crude Y, - * _ 4 *
7 " % rate also had the higher direct rate. ’ L. . LT - - Points
2y . _ ‘ ] e e 1.’ a. What conditions need‘to be satisfied to justify the | - ' . ’
‘Question 20.- Did the adjustment process widen or narrow the use of rate Adjustment for this example? *
.difference in ra between the two communities'f ' i . s . )
EE - ii. : i *
| r s ~ < *
- Every eXample in‘ this ‘module has adJusted ratgs for- ’ iii, * ) ’ . S
a s:.ngle confoundmg“ factor. These ‘techniques, however, iv o i 4 pts.
. * . .
.can ‘be, extended to. adJust for. several confounding’ factors, . ] N ~
for example, age ‘and race smultaneously. A1l that is- . b. Which of these conditions are satisfied for this '
¥ .
needed is rates «specrfic to each s;ubgroup (e. g.a, death ’ example? - (v s 2 pts. ___ ot
rates for whxte m:f’les age . 15- 24) and a standard populatxon y - ) . " :
4-,,c1a551f1ed 1nto »such subgroups. . ‘ . c. Assuming that.you are not interested in ’only one 1
% - - -
L. 2 : -~ » Specific age group, what should you check to deter- .
tal -:;_feSt yog{_lfn?wledge t?k,e the’ pos’&mtesff that‘ S . - 2 mine whether_ use_of overall rates.are appropriate? }__ .. *
foll fws. AR you get less than-,90 percent ‘on this-tést, -, & . T . —
you“should either .re\uew this mddule" or ‘read .from’ “another ® = - : . .
- v - ‘
source (s e Sect;)og 11 References) . - . .o A . - .
1 P " 4 -
. : . . . e : . .
* < o ‘ ’ - s/ 3 pts. '
. " ® ¥ ld \.l . ~
. . ' . v .‘ .
- v S, 29 . . f

o
D




d. " Give the result of this check for the above example.

- .
Which of the following standard populations, would .

R R

. -
,:Rove data?

— o

DAL /ey

_ 1. Pooled communities (A+B) for Year X ¢
i, U.S. populatibn for Year X+2 .

R . iii, PFooled. qomxﬁunitie_s for Year X+2 -
iv. ' s

N.C. population for Year X
' \

¥

b. Which of the following characteristics are appropri—
~ ate for describing the standard population‘in this
example?
i. - Stands-in for the&ge‘distribution'of both A
- and B }
ii, Should be chosen to resemble A and B as much
bl as possible‘. : Y .
L & SO St:andard rates are not needed fox computation
;0 " of the direct rate - ) Lo
’ c.. Which of the following-characteristics correctly
) describe the adjusted rate for Community A?. ’
- <'-»4. ' The crude rate for Cpmmunit:y A if t:his
: . : Vo ‘community had the age—specifio\ rates of the -
Yo standard - sk
i, -a hypothetical rate- .
oL ey, Comparab’l'e to the adjysted rate of B if the -
‘ .. s'ame standard is used - —

Y {
.‘

3.,;;»:3. “"Completefq\e follbwing table for calculation of

4 . .. vthe: ditect te: . o o
RS e - -

be least appropriate for use in adjustment of the ,ﬁ{g

~ TABLE Ib Points
Points - o a
—_— i + ' |Standard Community A Community B
. T Age . ' /
> Expected ' Expected
: , (A+B) P Deaths P Deaths
3 pts. _ Young | 3000 || .0020 | jl.o00 |
Medium| 4000 ;0050 .0050
’ 0ld 5000 50 .0090 .
? A
< . . . ’ *
Total | 12000 . - :
. 8 pts.
.l 4 . T 1 . -
b. Using your z;eéults in (33) compui:e'the direct , >
N adjugted rates for each community. - Co
3 pts. ___ - R . )
©T Community A: . -
‘ . v e .
\ o 1 ' Community B: 8 pts.
* « C..Based on your adjusted rates, izﬁich'community is -
’ worse off? * . - N 3 pts.
. T . - ‘
- d. True or False. You would have made a d‘ifferent
. conclusion if you had only used the.erude rates
. ‘ for Communities A and 'B. 3 pts.
. . A - r
3 pts. II. Table Ila glives incidence rates of mongolism. (per live
; " birth) specific to birth ordér for two maternal age
: groyps in Michigan for the period 1950-1964.
« o . . .
i o e e © TABLE 1Ia B S . )
- N . ' ~ . 4
< ’ Maternal -Maternal .
AU <Birth |. — Michigan
§ T Order Age 20-24 Age < 20 C . - .
’ . PAR . P - PAR. P, PAR | P 2
. . - - )
5 pts. 1 330000 .00043 230000@L .00047 731000 .00056
‘ .2 | 327000 | .00p4s || 72000 | .00035 || 725000 | .00068
PSS DI PRGNS SISO OURS SN, ERSEROVA Nl 3 | B W I
3 176000 .00040 [} 15000 | .00020 | 569000 { .00083
* ’ . . 4 69000 .QE)038 *2000 .Q0044 358000~ ,00115 *
R 5+ .1. 31000 | 00026 500 | .00000 || 443000 | ,00167" ..
L] ~ 3 -
' 933000 .00043 319.500 000437 112826000 | .00090 *

-

S e ]




What is the confounding factor id this example?

-
.

How many birth oyder groups contain hl'gher specific
rates for gna:emal age group < 20 than‘for the

20-24 group?

. -

True or False. Your answer in (10b) gives support.

A for rare adjustment.

4 \

. — . -
What two basic pieces of information have beerd

c o provided which are necessary for computation of

+ . adjusted' rates? . ]
v - . N

) Wh’e't':her o:: not you think it is appropriate in “this
et : case to use an Aow_arq].i rate, rearrahge the above
data 1nto'st:_1‘ndard computing format and fill in all
- the blanks in the table belﬁv‘v. ’
. - B

e -

TABLE L1b
—T — -
Maternal | Maternal
Birch |TioPiBAT  Age 20-24 Age+< 20
Order [Standardf. ¥
PAR. fl. ] T .
- - A T e BiE s
1 1731000 / : C
2 | 725000 // ..
3 L.ses000 || - S &
4. | 358000 |- . o oy '
S oaas000 -/ W :
B . / ,, - .
— B / . H g
P ‘o . ‘ N »
Total 2azsooo€ A -
SNV (TSN | [ | R NN

g

Points

.

+ ®
3 pts.

-'18 pi:s. )

S UV

i Points '
.C. Corixpute the adjusted rates for- bgth-matérnal age .
groups. .
20-24: ° . N
< 20: . » 18 pts.
- [ M, -
6. a. Wl}ich group is of ’higher risk for mongolism bi::ths'.’
) 5 pts.
b. True or False. There was a reversal in the ‘
comparison when -going; from crude to adjusted rates. |5 pts.
. 5 -
Y oc. State the onesreservation that you should have
regardipg the conclusfons you have: reached in + - ’
e (68) and (6b). o
. " -
[ 4 ¥
. 5 pts.
) : TOTAL
. ’ ’ L : SCORE !
: 6. RECOMMENDED FOLLOW-UP ACTIVITIES z

M .. -

<

K It is retommended that Yyou now. study the 1nd1rect

method of rate-ad;ustment and its comparlson to the direct -

method. Then you may want to contlnue with statistical

1nference'for tomparing adJusted rates. .

.
-« o ¢
[ 1 :

..

A STANDARD ‘MILLION'
— ‘T N

1

= A stanﬂard m11110n is

APPENDIX:

preportxons. -*The process of revision to total 1 m11110n
amounts to finding the proportlonate part of ‘the total
populagion in each spec1f1c group (analagous to the.

’ .

; B
-~ % oo °

_ ‘a3

v

e o




»
/fs;n/g)
L - e ~ : .. .
' ) —, ?1.-_; Fal"se’;" becausé ';he race-s.pec1fic}afes woul -
oo : : e
{ - If’ you got ail the answers on the reV1ew r1ght you -- - . .
: - == -~ prépor- A 'ready to proceed to Sect1on I I you missed more l .
i e -":"L'ODO 660 x tio“at,e ) o f on ¢ you ought to reread Section T sbefore proceedlng o
’f - Revmw Qué‘st;onc . ' ) )
; : \1‘6>;-1-_§§\,‘,;41:3*r ] 812~ Yo;r:rearranged table should look as follow‘s:.‘
s | 35,474,882+ 196,727 . ~ .o .
5-24 | 24,089,957 WE133,501 -7 ) g Nonfarmers Fatmers
#25-34 | 22,821,888 S .1265:5'9:1 .: -2-'1"‘26‘;5:59 ¢ T Age s‘,;:g“d - - .
S<44 25,0]6.,192 . . -_éf:i_}S,lS . . 133,515 . .. . -P cases P cases
6556 | 20,625,775 |y .lucen 114,381 = : ST W ) : < -
Ss-64 | 16,707,225 | 7 .. 092650 92,650 40-44 1097, i 125 - -000 _
‘6574 | 10,848,086 | - 060158 -, ’ 60,158 o 45749 ° ~?’*9 OB || 055 [ )
5ge Y 4,496,032 | X 02493 ' 24,933 <0 . © 0 50-34 | 155 277 - = | 079 —_—
8+ . 863,922 | " .004791 . 4,791 55759 L9 277 . .186 —_—
- _ ) : 60+ ] 6 7 .500 — |} 000 - -
N PP T % - L -
Total 1_&0,325,7?5 Al.OO%OO . ‘ _1,000,000‘ ) Lo ". Total 609 -.——‘ " _
B i , . %4”“ . . o o h 2. L e . ‘. Nonfarmers L Farmers S
" ‘ 8:  ANSWERS'TO_REVIEW SECTION QUESTIONS .o hee Standard - ] .
o R B R - B
. . . ‘ LA ) . .
Re‘f;e,"i%“?s"mns T St T a T e 40-44 | ..109 25 | 13.625 || 000 | o :
“fé. TACe GF PrOOTION; < e._ overall rate LT 45-49 249 oag//t\‘zq 161 || 055 | 13.695
- T (;or;xparison d. confounding factor . ¢ 50-54 |7 155 S Yy 27. 435 .079 12.245 .
S - Mo ‘ - . 5559 | 290 217 | %4930 || ase | 16740
The ‘best answer from the infomation yOu are given is rade. - L - 6o+ - 500 N 3‘000" 000 . 0 ’ .
?Although it"is‘possibiefthat‘*a“gé"might F150" be d factor, the ;f - ) - I N
exampie does not: considef age. < 5 999 . 91: 151 - 42.68 T
e T : o 2 29
Shehedsn Sl . - oy + ). :




Adjusted Rate for Nonfarmers:

1LY . . . 3

g 42, “
Adjusted. Rate for Farmers:

: 55 = 0.9701 or ;7.01 per 100.
.- . ’ - % '

(Note that we have earlfer expressed rates as numbef
per thousand but we are expres§1ng these rates as numbers

per hundred. The choice of such a base is really arbltra;y.

.The guiding principle is usually that the smallest rate
hAS a s1ng1e digit to the left of" the decimal p01nt )

PN .
-
°
, -

~

Lo
.

L s e !
%, ANSWERS™TO IN-TEXT QUESTIONS 1-20
) N ..\

1, Alaska because'.of it:s colder, damper climate, which you would

o .

N

. expect to make it have a higher mortality rate. e

2, ‘Fdlse. Though there would be some evidence to suggest that '
- there are no climatic effects overall, the gﬁhparison of interest
18 confounded by the factor age, If no difference_ in crude rates
is observed, this may be entirely due to difference in age
'§sttuctures between Alaska and Arizona. Similarly, any large-
différence (such as the one we observed' in the illustration)
* might‘ also be exglained ent:irely by ‘the age factox.- Also, there
may be other confounding factors such as the number or quality -
oﬁ medical ca:e facilities that* could explain any obser‘ed dif-

ference- or mask any true difference.

‘Fa],se, because your event of interest is - not defined ss a rat‘b
Swatenge W - wleg A o

- but‘rather as a mean. -’ - . .
- . . . ’ 4 ~_:" ¥

,,..

False, because (a) you would nét be interested- in comparing

; overaZZ rates, and (b). because ag% would th be a: onfounding
factor. Note, howﬂver, that the iie grouP&SS-ﬁla may not be ..
restrict:ed narrpwly enough 8o ‘that wit:hin this age -group, :here'»

maymstillabe confounding dite- to age;-

4

14,

15,

relates to the p

The answer here should be False since ‘the comparisgn of rates

within age—s'peeific groups (broadly classif’ied into 0ld and

'young) différs greatly and in a different .directidn depending _

on the ~age group. . D

a. .0359 b. 133515 . c. not given.

Either total cré;: Britain 1970 or England and Wales 1970

would be good. U.S. 1960 would not be as good as it would be

further removed in time and p]:acef
) -

(b.) since 1974 N.C. populat;ior» is more closely related to
the two counties than the other two. 3 >

. - c
Since 1974 U.S. population is the least related to the

population of the two groups of interest, the answer is (d.).
.t N

+
~

92650 x .0175 = 1621.

. o

22, since there are 11 .age groups in Arizona and 11 in Alaska,

.
-

Arizona < 1: 22883 x .0339 .= 776

Arizona 1-4: 89812 x .0018 = 162,

9322, which is obtained by summing all expec:ed deat SQ*Q
column 3 .0of Table 3. e, &, '

.

\ ’ .

.010560 or 10.6 per 1000 if we round to one-'decimal place,

L3

Your answer should be Arizona, since’i: has the lower adjusted
rate, | . : Co T

B .

The correct answer.is '(d.), because usually (though not

always) the results will be colpparativ'ely(the same regardless

ulations being.compared.-
8«%1) ,

. il <

of the s:ﬁndard&osen, especially-if the gtandard reasoenably

. N P)

Your. answer should be as™ in the following table: -

LA

.
.

Mg o

For




. mmunity A's epecific ratey are as high or higher'_thank
: those of Community B in every case, if rates ar ~

Community. 1 - Community 2 :
exp —— exp. sistent. Thus an overall*rate is %p?ropriate.
deaths P deaths

Standard
PAR ‘ p’

.
v
<

8.23% All of them

>
-

'71.048 811 but ()

79.282 . . _TABLE Ib -

«
2

. .- ° -
- B i Coumunity A

total expecteds deaths .
total standard population - . . . : p Expected
> ) s . . Deaths

.

. Adjusted.rate =

Lo 79.282 o . - T :
PSR- AL L L TPy
Communsey i# Z3E = 00679 or 6.79/1000

%

'Qhe‘ . . ] .
A L. 77.028 .-
: Comunity':.ZJ. 11680 100659 or 6.59/100'0.
;} 18. Your answer is Community 1.
G- ; ot
v i e

19. .False. ¢ A : o )
A R o~ . : . T B Y%

v 3

:ilYput answer should be narrow, ‘sfnce the difference betwéen‘crude * . b. Community A: ——10— = .00633 or 6.35%/1900
'] N L
rates 57, 80/1000 - 5. 04/1000 = 2.76/1000 whereas the differences : . . i ) r

betveén adjusteNates is -6.79/1000%~ 6, 59/),000 = 0.20/1000, L ) Connn‘pnity B: —28_ - .00567 or 5.67/1000.

'I'hus the adjustment pr%cess narrowed :he difference considerably. ,

R - e "' T N "+ c. Community A ‘ .. F
T H : . . . , .

0.+ ANSWERS TO. BOST TEST ' » T+ 4 CTrue
Lol C, ‘ :

1. -a. (ct) raée or proporation (.111)‘ oferall rate - J L. . Birth order )

(11) compariqon S ¢ 2 cé:nfoynding factor ‘ | o

* i ~ »

} . K .
. § .
b al'l of them : . . i S Felse
:‘@,5 { ’ e . 3 . . .
L ce Check to see whedwr differ ces; 1n specific rates are ° a. (1) (birth order) specific rates

consis:en:ly An the same direc:ion over all specific groups. * > (1) standard population

A FulToxt Provided by ERIC




g s R e

Ve A Mt i E—y -~

-

[+

n“;‘*:»th -

higher birth—order
use of overall rates

True (crude rafes werg equal, adjusted rates different)

Since one.naternal age group does not have. consistently

ific rates than lthe other™, grdup,

questionable, because overall’

rates -ask birth orde: Specific differenc:es.

o TABLE IIb. .
. . T
— —
: || Maternal Age . Hé%%;nal Age
Hichlgan Group 20-24 &roup <" 20 .
Standard . o ~
PAR ° P Exp. P Exp.
. Cases Cases:
st . »
731000 || .00043 {* 314 331 .00047 363.52
725000 || .00046 |-~ 333.50' »00035 " - 1-253.75 S
569000 || .00040 [ 227.60 || *.00020 [ 113.80
358000 || .00038 §; 136.04 || .00044 157.52 -,
443000-{| 00928 3 115.18 || 00000 | 000.00
B ‘e L
i-z - . , . y .
& y -12826000" 1126.65 '} 868.64
EES . o ¢ LS ~ -
3 v 4 2 il -
’ -, ‘0 N N '
C . aes 20-24: . ~Adjusted _"1126,65. % '
.c' ASF 20"24' .' . Ra_te . g826000 y0Q0399 or 39 9/10.0 000
LA T - ..
- Adjusted’ _ " 868. 64
;. ‘Age ﬁ'%?' Rate 2826000 4000307 or 30 7/100, 000.
' - R ' h vﬂ - '
2024 neternal age group. ’ ¥ ’ -

.-

Colton, T.

11.
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. STUDENT FORM 1.

1

Réquest fdr Help

)

- . -
.

Return to: -
EDC/UMAP -
55 Chapel St.
Newton, MA 02160

-

i

Student: If you have trouble with a specific par; of this unit, please fill °
out this form and- take it to yourJinstructor for assistance. The information

you give will help the author té revise the unit.

R

Your Namé

Page . . ~
o) ﬁpper . . } Secti:n‘

OMiddle .{. : Paragraph

Q Lower

&
SO
T hd

Lo

[}
B

Unit Nq.

Description of Diffigﬁlty:_ (Please be specific)

Model Exam
Probiem No.

Téxt
Problem No.

-Gave .student better explanation, example, or procedyre than in

Give brief butline of your addition here:

-

Assisted suﬁdent in acquiring genefal learning and problem—solving

AP
T & -
f

. ,_4@%’:\

%

4]

-

skills (not“ﬁsing examples from this unit. )

B

Instructor's Signature

%

8
das

R
42

- ~

o

£

» ]

Rlease usé reverse if ﬁecessary.

"n*‘

PRI

- L* ' "
g .




i A Vo o : C . " - *Return' to:

. STUDENT FORM 2 . . 'EDC/UMAP
. : : . . ' i - 55 Chapel St.
- - e . Unit Questionnaire, . Newton, MA 02160 -
Name : ) Unit No. Date ) ‘ N
- Institution , @ C " . Course No. . )

" “Check the choice £Jr each question that.comes closest to, your personal opinion.

Prd

;‘ 1. How useful was the amount of detail in the unit? '%_
- . V. Not‘enougﬁﬁaetail to understand the unit - .. i
o . Unit would have beéen clearer with more detail . ‘ . .
&2 . Appropriate amount &f detail e LT
~ : Unit was occasionally too detailed, but this was not distracting - *
g Too much detail; I was often distracted . -
C- -.2., How helpful were the preblem answers? . ' -
T Sample solutions were too brief; I could not do the intermediate steps )
. <. ¢ Sufficient information was given to solve the problems &/ @ i
g - Sample solutions were too detailed I didn't need them - .
3.” Except for fulfillinggthe prerequisites, how much did you use other sources (for -
: example instructor, friends, or other books) in order to understand the unit?
* A Lot Soméwhat ) _ A lLittle ! . __'Not.at all .
4, How long was ‘this unit in’ comparison to-the amount of time you generally spend on
a lesson (lecture and héméwork assignment) in a typical math or science course? \
N . N \
. ) Much "~ Soméwhat -About - y Somewhat ' Much | 2o
. Longer ‘ Loﬁger “_. _the Same ____Shorter Shorter .
v 5.. Were.any of the followiag;parts of the unit. confusing or distracting? (Check
: " as many asfapply ) . . 1. . . -
Prerequisites T : ' R . -
. Statement of -skills “afid concepts (objectives) v . B i =
. + .. Paragraph headings - T . L .
; " . ‘Examples . & - .o ]
N ____Special Assistance Supplement (if present) . o T
. , 0ther, please explain . :
X * '_“' : hd
6. Were anf of the followiﬁgﬁparts of the unit particularly helpful? (Check as many .
as apply.) ° N SN 85
- o Prerequisiles . ' " . -
e : Statement of skills and concept (objectives) o <.
Examples R . w - v,
o : "~ Problems’ . T - L ; i
LRSI Paragraph headings /{," . L7 . ‘ Voo .
TS Table of Conténts ) PR ’ e T
: ) S Special Assistance Supplement (if present) o T
) Other, please explafn . - \ ) : g%g
- 4 ‘
.; ;Please describe anything in- the unit that you did not particularly like. n’:
o . . T . v L e ) '
L Please describe anything that yoy £ound particularly helpful (Please use the back-of .
u'\' this sheet 4f F you need more space: ) N ( b




