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dentifying individuals com-

mon to datasets belonging
to different organizations is
necessary for many epi-
demiological studies.

Researchers commonly use auto-

mated methods to compare large
datasets. However, both automated
and non-automated methods of
comparison face limitations when
organizations are required either to

avoid disclosing the identity of any

of the individuals in their datasets
or to limit the amount of informa-
tion they disclose. We faced this
circumstance during a study of
methods of surveillance for tuber-
culosis (TB) that required matching
the membership roster of Harvard
Pilgrim Health Care, the largest
health maintenance organization
(HMO) in New England, to the

Massachusetts Department of Pub-
lic Health TB registry.'

To meet these needs, we devel-
oped a computerized matching
algorithm using partial identifiers
to locate a small number of poten-
tial matches. This algorithm
reduced the array of potential
matches by several orders of magni-
tude, allowing the HMO to provide
complete demographic identifiers
in a highly controlled manner for
an extremely small subset of its
members who were potential
matches. The computer algorithm
we developed was implemented
with commercially available data-
base software. We report here our
matching algorithm with a brief
discussion of its potential uses and
limitations.

Developing the Algorithm

To establish the number of HMO
members with active TB who were
known to the public health system
but not known to the HMO-based
investigators, we needed to match
the entire HMO membership to
the TB registry. To this end, we
decided to use the first two letters
of an individual's last name, the
first two letters of the first name,
the month of birth, the year of
birth, and sex to identify potential
matches. For the first author, the
entry would have been coded as
follows: SUGI0173M. We chose
this combination because the num-
ber of individuals with each combi-
nation was small but these vari-

ables would not conclusively iden-
tify an individual.

After excluding 68 HMO mem-
bers with TB already known to
HMO investigators, we converted
the HMO membership registry into
a dBase file with entries coded as
described above. Each two-charac-
ter variable and the sex variable
comprised separate datafields; we
removed all redundant combina-
tions. We converted the public
health TB registry into the same
format, including one additional
datafield for an asterisk (*) used
in the tagging process. The
1,421,105-member HMO member-
ship dataset contained 1,206,406
unique combinations of identifiers,
and the 1715-member TB registry
had 1715 unique combinations.

The two files were sorted simi-
larly and then compared using
DOS-based FoxPro2 Version 2.0 (see
shaded box for FoxPro code). When
an exact match was identified by the
program, the coded entry in the TB
registry dataset was moved to the
HMO dataset, in effect tagging the
matching coded HMO entry with an
asterisk (*). Eighty-seven combina-
tions were common to both
datasets, representing 87 unique
individuals in the TB registry and
124 unique HMO members. This
computerized matching process
resulted in a more than 10,000-fold
reduction in the number of HMO
members who could possibly be in
the TB registry. Computer process-
ing time for this match was approxi-
mately 20 minutes.
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HMO investigators compiled a
list of the first and last names, date
of birth, and sex of the 124 HMO
members. One HMO investigator
read aloud only this limited infor-
mation for the 124 HMO members
to a Department of Public Health
investigator, who compared the
information to listings in the TB
registry. The Department of Public
Health investigator provided only a
count of the number of matches to
the HMO investigator, and in no
case was the identity of any indi-
vidual in the TB registry disclosed
to the HMO. Nor was any clinical
information regarding the HMO
patients exchanged, and there was
no exchange of any written infor-
mation containing the names or
dates of birth of any individuals.

Performance of the
Algorithm

Manual matching of the 124 HMO
members using the more complete
demographic identifiers resulted in
29 matches to the public health TB
registry, for a positive predictive
value of 23%.

The sensitivity of the matching
algorithm was estimated by its abil-
ity to identify individuals previously
reported to have TB. The algorithm
correctly identified 67 of the 68
HMO members previously known

to the HMO investigators to be in
the TB registry, for an estimated
sensitivity of 99%. In the one case
that it missed, the month of birth

was discrepant in the two datasets.
In the larger realm of medical

record linkage strategies, matching
algorithms fall into two categories:

deterministic or probabilistic. Deter-
ministic matching is an all-or-none
matching scheme in which a com-
puter-generated decision is made as

to whether a pair of records pertains
to the same person.3 In probabilistic
matching, on the other hand, a com-
puted calculation that two records
pertain to the same individual is
compared to a threshold (that can
be varied according to circum-
stances) to either accept or reject
them as a true match.3 While proba-
bilistic matching is a powerful tool
in information-poor settings, it
requires considerable experience,
specialized or flexible software
applications, weights for each infor-
mation variable, extensive program-
ming, and the use of revealing or
highly identifying patient variables.4
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Moreover, the greater amount of
work involved with probabilistic
matching entails higher costs.

This study suggests that a sim-
ple deterministic matching scheme
using partial identifiers is appropri-
ate to identify individuals common
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to two lists when patient name,
date of birth, and sex are available
in both datasets and the number of
individuals common to both
datasets is small. The method we
describe here is simple and can be
implemented in many personal
computer database programs.

Other methods of name match-
ing also afford patient anonymity to
varying degrees. One such popular
method involves the phonetic
reduction of names in a well-estab-
lished and easy-to-use system
called Soundex.5 6 In a recent study,
Balogun et al. used Soundex-coded
last names in conjunction with
patient sex and year of birth to
match a TB registry with an AIDS
registry to evaluate the underre-
porting of TB in patients with
AIDS in London.7 Using the
Soundex method of coding names
in conjunction with other identi-
fiers does not guarantee same-per-
son matches; matching by this
method would have to be verified
by manual matching.8'9 Several
studies have documented relatively
poor performance of phonetic
name reduction schemes in name
matching.1'0"

Potential limitations to our
matching algorithm include errors
in coding of any of the variables in
either dataset. Such errors would
decrease the sensitivity of the algo-

rithm. These errors will be less
common, however, than errors that
would arise from deterministic
matching of full names and full
dates of birth. Matching individu-
als, especially women, who use dif-
ferent names at different times in

their lives, is similarly problematic
and would be a greater problem
when the datasets to be compared
are generated at widely separated
times. Another important caveat is
the unknown variation in perfor-
mance that would result from dif-
ferent distributions of names in a
population. For example, in popula-
tions with limited variations in
names, the positive predictive value
of this matching algorithm would
be lower.

This computer matching algo-
rithm can be used in many settings
as a first step in identifying individ-
uals known to different organiza-
tions in order to limit the disclo-
sure of full identifying information
for the vast majority.

This study was approved by the institutional
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