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We report herein patterns of use of surgical pro-
cedures among geographically distinct Hospital
Service Areas in the State of Maine. Our purposeis
to measure differencesin the use of surgical proce-
dures throughout the State and to discuss possible
causes and implications. The data are presented as
age-adjusted incidence rates by areafor all surgical
discharges and for the nine common surgical proce-
dures: tonsillectomy, hysterectomy, dilation and
curettage of the uterus, appendectomy, cholecys-
tectomy, inguinal herniarepair, prostatectomy,
hemorrhoid ectomy and stripping of varicose veins.
Surgical incidenceratesin Maine and VVermont
are compared. The cost implications of differences
in use of surgery are considered. Patterns of intra-
areadifferencesin use of surgery are studied.

METHODS
Measurement of the per capita use of surgery is
based on the cooperation of al hospitalsin Mainein
providing a uniform discharge abstract for each pa-
tient. The hospital record contains information on
diagnosis, operative procedures and the patient's
age, sex, and town of residence.++ All abstracts of
discharges occurring in the calendar year 1973 have
been assembled in asingle datafile: Two distinct
steps have been undertaken, the first to group towns
of residence into Hospital Service Areas and the
second to compute the incidence rates by area.
Definition of Hospital Service Areas. Like most
New England states, Maine iswell situated for
small area analysis of health care delivery. The
*  Assistant Professor of Social and Preventive Medicine and
Senior Associate, Harvard Center for Community Health and
Medical Care.
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++Records contain no information identifying individual patients.

State is organized administratively into over 500
towns which average about 36 milesin area. Geo
graphic areas for study were defined by assigning
each of Maine's 500 towns to a unique Hospital
Service Area (HSA). A simple procedure was fol
lowed: Patient records were classified initialy by
town and hospital and towns were then assigned to
the hospital used by the plurality of residents. To
avoid possible confusion between mailing address
and town of residence, zip code-town border rela

tionships were investigated to make certain that no
town was assigned to an HSA that did not contain its

post office. Forty-two areas were defined; 35 areas
contain a single hospital, 4 contain two; two contain
three, and one contains four hospitals. The popula
tion size of the 42 areas ranges from 1,080 to
170,879. Five areas have more than 50,000 persons;
13 more than 20,000; there are 12 areas with popu
lations between 10,000 and 20,000; 17 areas have
less than 10,000 inhabitants.

Calculation of utilization indicators. In this
analysis, rates of individual procedures are pre
sented for the areas with 20,000 persons or more.
These areas are shown in Figure 1. The extreme
ratesin surgical discharges are presented for smaller
areas. For a study of patterns of intra-areavaria
tions, the five largest HSAs are used. The 1970
census populations for each town (grouped into
HSAS) serve as the basis for computing surgical
procedure rates. The numeratorsinclude resident
surgical casesirrespective of whether the proce
dure was performed in or out of the area, and the
rates therefore estimate the total incidence of sur
gery. Age adjustment to Maine population permits
direct comparisons of areas with differing age struc-

ture (thus eliminating age as a possible explanation
of differences). Admission to hospitals for materni



Fig. | ~ Map of Maine showing minor civil divisions, the Maine town (lighter line), Darker line shows boundaries of Hospital Service
Areas which contain the principal populations studied in this article. Circles represent hospitals,



