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Determinants of Legionella pneumophila
Contamination of Water Distribution
Systems: 15-Hospital Prospective Study

Richard M. Vickers, BS: Victor L. Yu, MD; S. Sue Hanna, MPH, RN; Paul Muraca, MS;
Warren Diven, PhD: Neil Carmen, BS, MER; Floyd B. Taylor, DSc

ABSTRACT

We conducted a prospective envirenmental study for
Legionella pneumophila in 15 hospitals in Pennsylvania.
Hot water tanks, cold water sites, faucets, and show-
erheads were surveyed four times over a one-year
period. Sixty percent (9/15) of hospitals surveyed were
contaminated with L pneumophila. Although contami-
nation could not be linked to a specific municipal water
supplier, most of the contaminated supplies came from
rivers. Parameters found to be significantly associated
with contamination included elevated hot water tem-
perature, vertical configuration of the hot water tank,
older tanks, and elevated calcium and magnesium con-
centrations of the water (P < 0.05). This study suggests
that L pneumophila contamination could be predicted
based on design of the distribution system, as well as
physicochemical characteristics of the water. [Infect
Control 1987; 8(9):357-363.]
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INTRODUCTION

Legionnaires’ disease is now recognized as a major
nosocomial problem.!* Its presence has been linked to
the degree of L preumophila contamination within the
hospital water distribution system. We have found
Legionella contamination of the water supply linked to the
presence of Legionnaires' disease within these same hos-
pitals.*8 Currently, notable gaps exist in our knowledge
of the prevalence of L pneumophila contamination of water
distribution systems and those environmental factors that
predispose to such contamination. Specifically, is the
source of incoming water a predisposing factor for L
fmeumophila contamination? Are there physicochemical
characteristics of water that might predispose to contami-
nation of water distribution systerms by L preumophila?
And, do certain types of plumbing and water distribution
systems have a predilection for L pneumophila coloniza-
tion?

We, therefore, conducted a 15-hospital prospective
study over one year in order to determine the extent of
Legionella, contamination in these hospitals and to eluci-
date thosé factors that might predict contamination of
these water distribution systems.

METHODS
Hospitals

The 15 study hospitals were all members of the Hospital
Council of Western Pennsylvania, an association of hospi-
tals and health care facilities in western Pennsylvania. The
Coungil is a nonprofit, voluntary organization offering
programs in administration, professional services, and
education for member hospitals. One cf the notable pro-
grams is the group purchasing program in which hospital
goods are purchased collectively at a cost savings. The 15
hospitals enrolled in the study had volunteered their
participation in response to a solicitation sent to 45 hospi-
tals by the Hospital Council. None of the hospitals
enrolled were known to have cases of legionellosis.

The 15 hospitals were geographically located as follows:
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