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Population-Based Spot Maps: An Epidemiologic Technique

ANDREW G. DEAN, MD

Spot maps, on which cases of illness are indicated by a - -
dot or a pin, are one of the commonest tools of epidemiolo- I A
gists. Vaccinations, cancer cases, accidents, and infectious iJX<;
diseases are routinely plotted on physical or political maps, 7t_ *
and rates, if needed, are portrayed by different sized spots,_
shading, or other means. This simple technique was used ef- [
fectively by John Snow in his studies of cholera cases and F
their clustering around the Broad Street pump, and health de-
partments and researchers alike now use it to locate cases
geographically.

To interpret case-plotting on a geographic map one must ! . sos
know the population at risk, which is not shown on the map. *
In Arkansas (Figure 1), Pulaski County, in the center of the ! j-^- *
state, has more than three times the population of any other.
county and thus would have more cases (dots) of almost any
disease. Although one can convert the dots to rates and get ! k
an accurate idea of disease incidence, this is a nuisance when /

F 4~~~~~~~~ZRKANSASdone on a daily or weekly basis, and the "dot" system is nor- ,
mally used until the end of the year or some other time of
reckoning arrives. Meanwhile, the map remains uninterpret- ...i . .

able or misleading to the layman and others who do not
know the population at risk. FIGURE31-almonella newport in Arkansas, January 1 through Au-

These problems can be avoided if the cases are plotted dot represents one case.
on a population-based map, drawn so that areas are propor-
tional to the population at risk rather than to geographic
areas.' This is not a new concept since a similar suggestion
was published in 1926,23 but the method does not seem to
have been widely used in recent years.4-6 Such maps are * z

ideally drawn by computers but may be approximated by tri- F
CLAY

al and error on graph paper. The map in Figure 2 was drawn CRAWFORD MI DA*RENCE GREENE

by hand, setting each square on a piece of graph paper equal J NDEPENDENCE o

to a convenient number of persons at risk, in this case 2,000, POPE 1I * I
and drawing the geographic boundaries so that the correct z FAULKNER
number of squares were enclosed in each county. Bound- CRITTENDEN
aries were drawn so that each county touches those with F1R
which it is contiguous geographically. The shape of the coun- PULASKI A
ty was altered if necessary to preserve these relationships. I

In plotting cases on such population-based maps, dots o o\
are placed so that they are evenly distributed within the o

county. The result is a visual impression of rates without any
calculations. The impression of an "epidemic" of Salmonel- H ING
la newport infection in Pulaski County in Figure 1 has dis- E E
appeared in Figure 2, and the highest incidence of disease is
seen to have occurred in a broad band across the middle of
the state rather than primarily in Pulaski County. Both for | C N ESHA

uN,ON ASLE~ C.COT
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the layman and the professional this represents a truer pic-
ture of the disease problem.

The appearance of widely spaced cases within Pulaski
County would be misleading if all the cases had occurred on
a single block within the city of Little Rock, and having used
population-based case plotting to detect problem areas, one
must examine the geographic location of the cases in more de-
tail.

Population-based maps can be made for any entity
whose population at risk is known-census tracts, blocks,
floors of a building, states, counties, cities, nations, or com-
binations of these. The area may be made proportional to the
total population or to any subpopulation-children, child-
bearing women, the elderly, persons with telephones, wel-
fare recipients, cows, dogs, horses, or any other convenient
parameter. A different map would have to be constructed for
each group at risk.

The dots may represent any condition as long as the
map represents the population at risk for that condition.
Dots might represent new cases, currently active cases, or
the number of practicing physicians. In these instances, the
final map will show disease incidence, disease prevalence, or
the prevalence of practicing physicians in the population.

A particularly useful application of the population-based
maps is in plotting the cases of disease seen in a particular
practice or hospital on a map of that facility's "catchment
area". The areas of the adjacent entities (counties or towns)
would reflect the number of patients from these places seen
in the practice or hospital over a prolonged period, such as

the preceding ten years. A map of this type, maintained for
problem diseases, will reflect geographic differences in in-
cidence or prevalence of particular diseases without using ei-
ther the total population or any reports from outside the facil-
ity in the calculations.

Population-based spot maps, within their limitations,
are more effective than other methods in portraying in-
cidence or prevalence rates, and have the advantage of being
updated instantly, case by case, without calculations of
rates. They portray approximate, not precise, geographic
relationships, but should be useful in routine public health
work, in office-based and hospital-based epidemiology, and
for health-planning purposes. Although the method is in-
tended to help those who do not have access to a computer,
computers can easily be programmed to represent data on
population-based maps, and these maps may thus be useful
even where rates can be calculated automatically.
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Non-Respondents in a Psychiatric Survey

ITZHAK LEVAV, MD, MSC, AND AMOS ARNON, MD, MPH

The problem of survey non-respondents is of particular
importance to psychiatric epidemiology since "it is not im-
probable that the group who refuse to be questioned will in-
clude an undue proportion of people who are psychologically
disturbed."' A similar observation was made by Srole, et
al., in the Midtown Manhattan Study.2 A prevalence study
conducted in six Israeli rural villages provided an unusual op-
portunity to gain some information concerning this prob-
lem.3

Address reprint requests to Dr. Itzhak Levav, Community Men-
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Method

There were two stages to the Israeli six village study.
The first entailed the screening of records both from the
Health Center and the welfare office. The second stage in-
volved a door-to-door survey.

The Health Center provides preventive and curative
care and is located in the main village at a short walking dis-
tance from other community services. There is a satellite
clinic in each of the other five villages. The whole network
belongs to the Workers' Sick Fund of the General Feder-
ation of Labour.4

The Health Center is staffed by a General Practitioner
with additional training in public health who is assisted in his
daily work by a fully qualified nurse. Each satellite clinic is
run by a practical nurse. The GP in the reported area has con-
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