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Background 
Linkage of survey data  to other  da ta  bases is one 

way of improving and expanding the amount  of 
information available,  without  adding addit ional  burden 
on the respondent,  and, in some c i rcumstances ,  l inkage 
can provide access  to informat ion not readily avai lable  
to household respondents.  One such data  base, the 
National  Death Index (NDI), maintains a file of the 
deaths  occurr ing in the United States .  Linkage to this 
da ta  base allows analysis of causes of death and re la ted  
informat ion tha t  cannot  be known when the person is 
interviewed.  It also allows for conf i rmat ion of death  as 
a reason a case is "lost to followup" in longitudinal 
surveys. 

In order to de te rmine  how heal th  prac t ices  and 
conditions are re la ted  to how long people live and to 
causes of death,  the 198# National  Heal th  Interview 
Survey Supplement on Aging (SOA) was designed to 
allow a match to the NDI. All respondents  (or their  
proxies) were told tha t  the National  Cen te r  for Heal th  
Sta t i s t ics  (NCHS) would like to refer  to s t a t i s t i ca l  
records maintained by NCHS and they were asked for 
all informat ion (including Social Securi ty Number) tha t  
is recommended for l inkage with the NDI. 
I tems Col lec ted  

The following informat ion was col lec ted  during the 
SOA interview to f ac i l i t a t e  matching: 

I. Month, Day, and Year of birth 
2. Full name, including Firs t  and Last  Names and 

Middle Initial  
3. Fa ther ' s  Last  Name 
4. Social Securi ty  Number 
5. Sex 
6. Race  
7. Mari tal  Status  
8. S ta te  of Residence 
9. S ta te  (or Country) of birth 
Only one other  i tem of informat ion can be used as 

part  of the NDI matching process, the ac tua l  or 
e s t ima ted  date  of death;  information which was not 
avai lable  since the survey respondents  were living at  
the t ime of the SOA interview. 

The NDI requires at  least  one of the following 
combinat ions of da ta  i tems before an NDI match will be 
attempted= 

I. Firs t  and Last  Name AND Social Securi ty 
Number (SSN) 

2. First  and Last  Name AND Month and Year of 
Birth 

Records  which do not have at  least  one of these 
combinat ions are re jec ted  by a special  edit  program; 
215 such records from the SOA were not submit ted  to 
the NDI for matching.  Because the records were also 
matched with the Heal th  Care  Financing 
Adminis t ra t ion (HCFA) Medicare records, some of 
these records were cleaned up and resubmit ted .  

The NDI Re t r i eva l  Program searches  the NDI file to 
de termine  whether  a par t icular  NDI death record 
qualifies as a possible record match with a par t icular  
input record.  To qualify as a possible match,  both 
records must sat isfy at  least  one of twelve  conditions 
set by the Re t r i eva l  Program. 

1. Social Securi ty  Number and first  name. 
2. Social Securi ty  Number and last  name. 
3. Social Securi ty  Number and fa ther ' s  surname. 
#. If female ,  Social Securi ty  Number and last  name on 

user's record with fa ther ' s  surname on NDI record.  
5. Month and exact  year of birth and first  and last  

name. 
6. Month and exact  year of birth and f i rs t  name 

and fa ther ' s  surname. 
7. If female,  month and exac t  year of birth and 

first  name and last  name on user's record with 
fa ther ' s  surname on NDI record.  

8. Month and exact  year of birth and first  and 
middle init ials and last  name. 

9. Month within 1 year of birth and first  and 
middle init ials and last name. 

I0. Month within 1 year of birth and first  and last  
names. 

11. Month and day of birth and f irs t  and last  names. 
t2. Month and day of birth and first  and middle initials 

and last  name. 
These c r i t e r i a  are designed to maximize the number 

of t rue matches  identif ied.  Because of this design 
fea ture ,  the Ret r ieva l  Program also genera tes  a 
s ignif icant  number of false matches  (false positives). 
All matches  repor ted  by the Re t r i eva l  Program must be 
examined, therefore ,  and their  number reduced to make 
ef f ic ient  use of the Re t r i eva l  Program report ,  e i ther  to 
obtain copies of the death  ce r t i f i c a t e s  from the States .  
or to d i rec t ly  link the records to other  da ta  sets. 

The Re t r ieva l  Program Repor t  is sor ted so tha t  
whenever there  is more than one possible match in the 
NDI file the "first=listed" record for the person is the 
record de termined by the NDI Re t r i eva l  Program to be 
the "best" of the possible matches .  

The match be tween the 16,148 persons in the SOA 
and the NDI for the years 198#-1986 resul ted in I0,302 
possible matches .  The procedure described below was 
used to reduce the number of possible matches  to a set 
tha t  more closely represented  ac tua l  deaths in the SOA 
population, and to e l iminate  as many of the false 
matches  as possible. 

The 10,302 records of possible matches  were 
screened to remove possible matches  where the date  of 
death  was before  the date  of the NHIS/SOA interview 
in 198#. Af ter  screening, 8,599 records remained.  

The possible matches  were then scored by a 
computer  a lgori thm. The algori thm was a modified 
form of two algori thms developed and used by Westat,  
Inc. Star t ing with the Westat  algori thms,  the following 
c r i t e r ia  were developed by an i t e ra t ive  and somewhat  
subject ive process and were then used to score each 
case. The c r i t e r ia  re la te  to five d i f fe rent  groups of 
variables= Social Securi ty  Number, date  of birth, 
demographic  charac te r i s t i cs ,  geographic location,  and 
name. 
Social Securi ty Number= 
- If the Social Securi ty Number (SSN) matched 

exact ly ,  then the score was increased by 5. 
- If 7 or 8 of the digits matched,  but not all 9, then the 

score was only increased by 2. 
- If the SSN could not be matched,  because it was not 

avai lable in the NDI file, or because it was not 
avai lable on the SOA input file, the score was 
increased by 2. 
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Date  of Birth: 
- I f  the da te  of birth matched  on all th ree  parts ,  

month,  day, and year,  then the score was increased 
by 4. 

- If only two of the par ts  matched ,  then the score was 
increased by 2. 

- If the year  of birth did not match  exac t ly ,  but 
d i f fered  from the NDI year of bir th by less than 20 
years,  or more  than 80 years,  then the score was 
increased by 2. 

Demographic  charac te r i s t i c s :  
- If the sex matched ,  the score was increased by 4. 
- If the sex matched  and 7 or more  of the digits of the 

SSN matched ,  the score was increased by 2. 
- If the race  matched ,  the score was increased by 2. 
- If the mar i t a l  s ta tus  matched,  the score was 

increased by 2. 
Geographic  location: 
- If s t a t e  of res idence matched ,  then the score was 

increased by 2. 
- If s t a t e  of birth matched,  then the score was 

increased by 2. 
- If s t a t e  of res idence ma tched  the s t a t e  of death,  the 

score was increased by 4. 
Name: 
- I f  f i r s t  name and ( i f  there was a middle in i t ia l )  the 

middle in i t i a l  matched, then the score was increased 
by 2. 

- I f  the last name matched, then the score was 
increased by 4. 

- I f  the last name matched only the NYSIIS code, then 
the score was increased by 2. 

- I f  the last name matched, or the last name matched 
w i th  the NYSIIS code, the f i r s t  name matched, and 
( i f  there was a middle in i t ia l )  the middle i n i t i a l  
matched, then the score was increased by 2. 

- I f  the sex was female,  and the father 's  surname 
matched or the last name matched w i th  the father 's  
surname, then the score was increased by 2. The 
max imum score for  the i tems, assuming an exact  
match,  was: 

MAXIMUM 
POSSIBLE 

ITEM SCORE 
Social Secur i ty  Number  7 
Date  of Bi r th  t./. 
Sex # 
Race  2 
Mari tal  S ta tus  2 
S ta t e  of Res idence  2 
S ta t e  of Birth 2 
S ta t e  of Res idence  with S ta te  of Death  # 
Fi rs t  Name # 
Last  Name t./. 
Middle Initial  2 
Fa the r ' s  Surname,  if the sex was female  2 

The max imum to ta l  score was 37; the min imum score 
was 4. 
Recoding 
The scores were then recoded in to three groups: 

l )Poss ib le  matches w i t h  scores greater  than or 
equal to 28 were designated good matches. 

2)Possible  ma tches  with scores of 22, or scores 
of 24 through 27 were considered likely 
matches ,  al though they ma tched  on fewer  
i t ems  than the good matches ;  they were 
designated fair  matches .  

3)Poss ible  ma tches  with scores of less than 22 
matched  on only a few i tems;  they were 
designated poor matches .  

4)Poss ible  ma tches  with scores of 23 ma tched  on 
only a few i tems,  however,  the SSN was an 
exac t  match;  these  were also designated poor 
matches .  

5)A fourth  ca tegory ,  non-matches ,  was c rea t ed  
for those SOA records which did not match  
any record in the NDI. 

The SOA records can now be coded as to the 
likelihood tha t  they have died, da te  of death,  and, a f t e r  
re t r i eva l  of the dea th  ce r t i f i c a t e ,  cause of death .  

For those persons included in the Longitudinal  Study 
of Aging, a longitudinal  followup te lephone  interveiw 
with a sample  of the SOA respondents  aged 70 and over, 
those lost  to followup, or repor ted  as deceased can be 
conf i rmed.  

A year  ago, the SOA records  were also matched  to 
the NDI; but only to the 1984 and 1985 death  records.  
The resul ts  of tha t  match  are shown table  3. 

Not ice  tha t  there  were fewer  ma tches  at  all th ree  
code levels.  As shown in tab le  4, of the 5,151 person in 
the LSOA sample ,  4,113 were alive at  the t ime  of the 
interview,  605 were repor ted  to be deceased,  and the 
remainder  were not in terviewed,  but were presumed to 
be alive and eligible for the survey. 

For the 5,151 persons r econ t ac t ed  in the LSOA, it is 
possible to examine  some errors  in matching.  A cross 
tab lu la t ion  of the LSOA results  with the NDI s ta tus  
code to tab le  5. 

In tab le  5 there  are 11 fair  ma tches  with the NDI 
tha t  indicated tha t  the person in the LSOA was 
deceased.  However,  those persons were al ive at  the 
t ime  of the 1986 LSOA interview.  These probable 
erroneous ma tches  are readi ly  de t ec t ab le .  

The 46 persons who were poor ma tches  with the NDI 
and the 169 persons who did not ma tch  with the NDI a t  
all may be errors ,  given tha t  they were repor ted  as 
deceased a t  the t ime of the interview,  but they may 
also be persons who died in 1986, a f t e r  the l a t e s t  da te  
of dea th  in avai lable  NDI records at tha t  t ime.  There is 
no way to te l l  for ce r t a in  until  the next  LSOA 
re in terv iew is conducted in la te  1988, when more  
informat ion  will be avai lable.  
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T a b l e  1 
T a b l e  1 shows the  d i s t r i b u t i o n  of ma tches  a c c o r d i n g  to  s c o r e .  

Good Matches  F a i r  Matches  Poor Matches  
(Code 1 ) (code 2) (code 3) 

Score  F requency  P e r c e n t  Score  F requency  P e r c e n t  Score  F requency  P e r c e n t  

28 53 4 .6  22 62 2 .0  4 17 .5 
29 62 5 .4  24 44 1.4 6 119 3 .8  
30 92 8 .0  25 13 .4 8 2387 .9 
31 179 15.6 26 68 2 .2  10 508 16.2 
32 41 3 .6  27 27 .9 12 837 26.7  
33 179 15.6 14 702 22.4  
34 12 1.0 16 388 12.5 
35 354 30.9  17 1 .0 
37 173 15.1 18 185 5 .9  

19 2 .1 
2O 9O 2 .9  
21 14 .4 
23 18 .6 

T o t a l  1145 100.0 21# 6 .8  3129 100.0 

T a b l e  2 
S t a t u s  Code is  Shown Below. 

Status C o d e  Frequency Percent 

Good Match 1 1,145 7.1 
F a i r  Match 2 214 1.3 
Poor Match 3 3,129 19.4 
Non-Match 4 11,660 72.2  

T o t a l  6 ,148 100.0 

Code F requency  

I 1,145 
2 214 
3 3,129 
4 11,660 

SO~ 

T a b l e  3 
1984-85 Match R e s u l t s  

LS(~ 
P e r c e n t  F requency  P e r c e n t  

7.1 363 7.0 
1.3 50 1.0 

19.4 827 16.1 
72.2 3911 75.9 

16, 1/48 100.0 5,151 100.0 
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Table  $ 
1986 LS(~ I n t e r v i e w  S t a t u s  

N u ~ e r  P e r c e n t  

Cxzrpleted I n t e r v i e w  4,113 79.8  
Deceased 604 11.7 
Presumed A l i v e ,  No I n t e r v i e w  $5 .9 
Not Located 389 7.6 

T o t a l  in the 1986 LSO~ 5,151 I00.0 

Tab le  5 
Number Of Persons  In The LS(~ 1986 R e i n t e r v i e w  By rxDI S t a t u s  and LSOk STATUS 

I~DI S t a t u s  
L S O ~ S t a t u s  T o t a l  No Rcd Good F a i r  Poor 
NDNID Input  Record 17 17 0 0 0 
A l v i e  0113 40 0 111 708 
Deceased 600 9 357 33 $6 
P resu 'n~dDeceased  16 0 16 0 0 
P rob a b ly  Deceased # 0 0 $ 0 
P rob a b ly  Not Deceased 71 0 0 0 71 
Presumed A l i v e  326 0 0 0 $ 

None 
0 

3,350 
169 

0 
0 
0 

322 

Tota l  5,151 70 363 $8 829 3,841 
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