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Poison control centers (PCCs) in the United States play a hybrid role, functioning as part of the public health infrastructure and as direct-service providers,
while offering poison treatment advice. In 2003, partially in recognition of
their place in the public health infrastructure, Title XII of the Public Health
Service Act was amended to specifically include authorization for PCCs. As the
sophistication of the PCC system has increased, the role of poison centers has
evolved over time to include involvement in health-care cost reductions and
public safety by toxico surveillance, as well as serving as a repository of valuable
research data on product safety and toxicity.
This article focuses on the five key benefits of PCCs: (1) accessible and
affordable health care, (2) health-care cost reduction and dollar savings, (3)
toxico and public health surveillance, (4) public and professional education,
and (5) research data on product safety and toxicity.
POISON CENTER HISTORY
PCCs in the U.S. began in the 1950s to provide poison information to health-care
professionals and primary physicians. Within a decade, their services expanded
to include provision of poison information to the general public.1,2 There was
initially little, if any, coordination of services among the centers. By 1970, more
than 600 PCCs were operating in the U.S. with varying levels of service. However,
through regionalization and center certification (begun in 1978) overseen by
the American Association of Poison Control Centers (AAPCC), an increasing
coordination of efforts began to occur.
In the early 1980s, a national database of all poisoning cases reported to
U.S. PCCs was created with a nationally coordinated data collection tool and
medical record. This database included patient demographic information, geographic identifiers, substances involved, clinical effects experienced, therapies
provided, and medical outcomes. Poison centers moved to electronic recording
of medical records in the 1990s. And in the fall of 2001, PCCs provided the only
national health-care database covering the entire U.S. population that could
be accessed in real time.

Kentucky Regional Poison Center, Louisville, KY

a

Central Ohio Poison Center, Columbus, OH

b

Address correspondence to: Henry A. Spiller, MS, DABAT, Kentucky Regional Poison Center, PO Box 35070, Louisville, KY 40232-5070; tel.
502-627-5326; fax 502-629-7277; e-mail <henry.spiller@nortonhealthcare.org>.
©2009 Association of Schools of Public Health

Public Health Reports / May–June 2009 / Volume 124



359

360  Viewpoint

Poison Centers: ROLES AND BENEFITS
Assessment, triage, and monitoring
Presently, the 61 existing PCCs operate in close cooperation to provide assessment, triage, management,
and continued monitoring of more than 2.4 million
poisoning patients per year.3 Patient care has long been
considered the core function of a poison center. Jointly,
these 61 centers provide services to the entire U.S.
population in all 50 states and U.S. territories. PCCs
act as primary care providers for patients managed at
home or as toxicology consultants to health-care practitioners and institutions. This service is provided at no
direct cost to the patient, practitioner, or health-care
institution. Immediate access is available 24 hours a
day, allowing for rapid contact and assessment. In many
cases, the initial contact occurs within minutes of the
poisoning exposure, allowing early intervention measures to have the greatest potential impact. Additionally, this early contact allows for an appropriate level of
triage, especially in cases that can be managed outside
of the hospital setting, which is one of the important
mechanisms for reducing health-care costs.
PCCs utilize nurses, pharmacists, and physicians
with extensive training and expertise in toxicology,
in addition to board-certified clinical and medical
toxicologists. Together, the associated staffs of the
PCCs house one of the greatest assemblages of toxicology expertise available. In addition to the personnel
expertise, poison centers house extensive information
resources, allowing rapid and timely availability of hardto-find information in critical situations. Access to a
PCC is through a toll-free number (800-222-1222). The
present system allows for rapid, open, and free access
to highly specialized care for demographic populations that are typically underserved or lack access to
high-quality health care, such as low-income, rural, or
elderly people.4,5
Health-care cost reduction
A second important value of PCCs is their significant
impact on reducing health-care costs. The primary
driver of these health-care dollar savings is through
reduction of health-care dollar utilization. Studies have
been conducted in two areas: (1) reduced emergency
department (ED) visits for poisoning and (2) reduced
length of stay for patients hospitalized for poisoning.5–13
Several studies have examined PCC impact on ED
utilization for poisoning cases. Following the closure
and loss of poison control services in Louisiana and
Michigan, there was a documented 40% increase in
ED visits for poisoning; in one state, it resulted in an
additional 15,000 cases annually.10,11
In California, lack of direct access to a PCC resulted

in a significant increase in inappropriate use of the
ED for poisoning cases.12 In a subsequent study, more
than 1,700 ambulance runs were averted in a single
city (El Paso, Texas) through cooperation and coordination of 911 dispatch centers with their regional
PCC.14 Zaloshnja et al. also associated availability and
use of a PCC with a significant reduction in ED visits
for poisoning.8 Another study estimated that in 1997,
poison center activity in the U.S. led to a reduction of
more than 350,000 ED visits annually.6 The estimated
annual cost savings from this benefit was more than
$310 million.15
These figures have likely risen significantly in the
last decade, as the U.S. population has continued to
increase and coverage of the U.S. population by PCCs
has also increased. In one study in northern Arizona,
a minimum of $36 in unnecessary health-care charges
was saved for each dollar in state funding support
received by the PCC—for a total annual savings of $33.2
million—through a reduction in ED visits.13 This figure
is important because state and federal governments are
the two primary beneficiaries of these cost savings due
to reduced Medicare, Medicaid, and State Children’s
Health Insurance Program (SCHIP) costs.13
Additional studies have investigated the impact
of poison center consultation on patients requiring
hospitalization for a poisoning. Vassilev et al. noted a
reduction in hospital stay of more than three days for
patients with a poisoning in which a poison center was
consulted, resulting in savings of more than $2,100 per
patient.9 In a second study, Bunn et al. reported similar
findings of reduced length of hospital stay and costs
in patients hospitalized with a poisoning, regardless of
preexisting medical or psychiatric condition.7 In 2005,
Medicare, Medicaid, and SCHIP were the primary payers in 47% of nonfatal poisoning hospital admissions,
so much of these savings directly benefit federal and
state governments.16,17 It has been estimated that each
dollar spent on PCC services provides a cost saving
of $7 to $15.15,18 The total cost savings attributable to
PCC services is estimated at more than $900 million
annually.
Detecting and monitoring disease
The emergence of the need for public health and toxico surveillance has added a third major direct benefit
for local, state, and national public health protection
efforts. Because of their 24-hour availability, extensive usage by the population (more than 3.5 million
individual direct contacts annually), and experienced
professional staff, PCCs act as a broadly distributed
sentinel. Around-the-clock human surveillance by hundreds of alert clinicians, as well as electronic monitoring
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by automated surveillance programs, provides a robust
system for timely recognition of and helping with any
medical response to detected events. Recent examples
of events include: (1) local: site contamination by a mercury spill at a high school with 500 students, (2) state:
carbon monoxide poisoning from gasoline-powered
generators after region-wide power outages from a
hurricane, and (3) national: imported contaminated
consumer or food products (e.g., lead, melamine, or
1,4 butanediol).
All 61 U.S. PCCs use an electronic medical record,
with data collected minute by minute, which is submitted in real time and collated almost instantaneously
into a coherent national database. Follow-up information on existing cases is also added in real time, allowing for monitoring of the clinical course and final case
outcome. This system, which is monitored daily by the
Centers for Disease Control and Prevention (CDC) and
the AAPCC, has resulted in the detection of a number
of aberrations and outbreaks.19
Sophisticated automated surveillance programs,
enterprise-level reports, and geographic information
system mapping capability provide public health entities involved in local, regional, or national efforts a
tool for recognition and mitigation of threats. Poison
center data have been used to detect threats or monitor
emergence of trends in (1) cases of drug and substance
abuse, (2) foodborne illness outbreaks (e.g., botulism),
(3) food/medication contamination, (4) detection of
adverse drug reactions to new or older medications,
(5) injuries from commercial and consumer products,
and (6) pediatric poisoning trends.20–33
Additionally, poison center data have been used to
monitor selected illnesses in the general population
(e.g., influenza), health threats from natural disasters
(e.g., hurricanes), and foodborne/waterborne disease
threats.34–38 Because of their experience, expertise, and
existing infrastructure, all 61 PCCs have been trained
and are prepared to play an integral role in an allhazards event.
Public and professional education
A fourth value of the PCCs is their role in both public and professional education. Public education is a
crucial function of poison centers and serves the dual
role of promoting poison prevention behaviors and
delivering outreach messages meant to foster awareness of poison center services.39,40 Promoting poison
prevention behaviors has been shown to significantly
reduce hospitalizations and ED visits for poisoning.41
Secondary education efforts intended to result in
greater awareness and utilization of poison center
services allow a greater proportion of the population
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to receive the benefits of poison control services (e.g.,
cost avoidance).40
Formal professional education is provided through
toxicology training to physicians in medical school, in
residency training, and as part of toxicology fellowship
training programs; to pharmacists in their doctor of
pharmacy student and residency training programs;
and to nurses in their student and specialty training
programs. Additionally, professional education is
given to health-care providers through continual and
extensive in-service training programs, symposiums,
grand rounds, and online forums for continuing education concerning the most current patient treatment
and management guidelines for known or suspected
exposure to poisons. Informal professional education
occurs on a daily basis during toxicological consultation requests from physicians, pharmacists, and nurses
at the bedside. These consultations impact on-the-spot
patient care and improve the health-care provider’s
treatment of subsequent patients.42
Information and data source
Finally, PCCs, with more than 2.4 million cases
recorded annually, are a rich repository of information and data source for research on product safety
and toxicity. Hundreds of research reports published
in the literature have utilized these data. These data
are also used for researching improved patient management, evaluation of antidotes, epidemiology, and
development of public policy. PCC data have been
used by the Consumer Product Safety Commission,
the Food and Drug Administration, the Environmental
Protection Agency, and CDC, as well as state and local
health departments.
PCC CHALLENGES
Despite significant advances in recent years, PCCs have
a number of noteworthy shortcomings and opportunities for improvement. The Institute of Medicine (IOM)
report on the U.S. poison center system commented
on a number of these areas needing improvement,
including persistent underfunding—with a significant amount of time and resources spent on funding
efforts—and a lack of coordination with other surveillance initiatives.15
In an effort to increase coordination with public
health authorities, the following actions have been
taken: (1) joint surveillance of the national poison
center database by both CDC and AAPCC, (2) an
increasing number of PCCs providing timely reports
to state authorities on food poisoning cases and occupational injuries in their region, and (3) increased
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involvement by PCCs in all-hazard preparedness and
response programs.
Funding, however, has remained a problem. In 2002,
the IOM documented 29 separate funding sources
for the then existing 64 PCCs. Since that time, several
centers have closed and funding sources remain fragmented, ranging from federal block grants, state and
federal Medicaid programs, and line-item appropriations from states, to state-funded universities, telephone
surcharges, and individual hospital funds. With forecasts indicating large federal and state budget deficits,
these sources of funding may become more difficult
to maintain and the persistent funding crisis at PCCs
may become more acute.
CONCLUSION
PCCs have long played a largely unrecognized, yet
integral role in protecting the public health of our
population. In the last 25 years, poison centers have
evolved into a highly sophisticated system that helps
provide protection and significant health benefits to
society at large, while at the same time saving hundreds
of millions of health-care dollars annually. Funding for
this system has been provided by health-care institutions, university resources, and the public. As with many
public health services, poison centers remain perpetually at risk of reduced funding and closure. Recognition
of the evolving and growing role that PCCs play and
the value they provide may help engender continued
support for their future existence.

10.
11.

12.

13.
14.
15.

16.
17.

18.
19.
20.
21.
22.

REFERENCES
1.
2.
3.

4.
5.
6.
7.

8.
9.

Mofenson HC. The American Association of Poison Control Centers
(founded 1958). Clin Toxicol 1975;8:77-9.
Mofenson HC. The American Association of Poison Control Centers.
Clin Pediatr (Phila) 1974;13:305-6.
Bronstein AC, Spyker DA, Cantilena LR Jr, Green J, Rumack BH,
Heard SE. 2006 annual report of the American Association of Poison Control Centers’ National Poison Data System (NPDS). Clin
Toxicol (Phila) 2007;45:815-917.
Spiller HA, Shirley BA. Health care facility utilization for poisoning exposures in urban and rural populations. Vet Human Toxicol
1996;38:459.
Zaloshnja E, Miller T, Jones P, Litovitz T, Coben J, Steiner C, et al.
The potential impact of poison control centers on rural hospitalization rates for poisoning. Pediatr 2006;118:2094-100.
Miller TR, Lestina DC. Costs of poisoning in the United States and
savings from poison control centers: a benefit-cost analysis. Ann
Emerg Med 1997;29:235-45.
Bunn TL, Slavova S, Spiller HA, Colvin J, Bathke A, Nicholson
VJ. The effect of poison control center consultation on accidental
poisoning inpatient hospitalizations with preexisting medical conditions. J Toxicol Environ Health A 2008;71:283-8.
Zaloshnja E, Miller T, Jones P, Litovitz T, Coben J, Steiner C, et al.
The impact of poison control centers on poisoning-related visits
to EDs—United States, 2003. Am J Emerg Med 2008;26:310-5.
Vassilev ZP, Marcus SM. The impact of a poison control center on
length of hospital stay for patients with poisoning. J Toxicol Environ
Health A 2007;70:107-10.

23.
24.
25.
26.
27.
28.
29.
30.
31.

King WD, Palmisano PA. Poison control centers: can their value be
measured? South Med J 1991;84:722-6.
Zech C. Letter to JR Maurer and JH Trestrail from Blue Cross/Blue
Shield of Michigan. 1993 Aug 12. In: Poison control centers: is there
an antidote for budget cuts? Hearing before the Subcommittee on
Human Resources and Intergovernmental Relations, Committee
on Government Operations, U.S. House of Representatives, 103rd
Congress, 2nd session, 1994. Washington: U.S. Government Printing
Office; 1994.
Phillips KA, Homan RK, Hiatt PH, Luft HS, Kearney TE, Heard
SE, et al. The costs and outcomes of restricting public access to
poison control centers: results from a natural experiment. Med
Care 1998;36:271-80.
LoVecchio F, Curry SC, Waszolek K, Klemens J, Hovseth K, Glogan D.
Public health savings from a regional poison center. J Med Toxicol
2008;4:221-4.
Baeza SH, Haynes JF, Loflin JR, Saenz E, Watts SH, Artelejo L.
Patient outcomes in a poison center/EMS collaborative project.
Clin Toxicol 2007;45:622-3.
Institute of Medicine Committee on Poison Prevention and Control, Board on Health Promotion and Disease Prevention. Forging
a poison prevention and control system. Washington: National
Academies Press; 2004.
Healthcare Cost and Utilization Project. 2005 national inpatient
sample. Rockville (MD): Agency for Healthcare Research and
Quality, Department of Health and Human Services (US); 2007.
Hoffman ED, Klees BS, Curtis CA. Brief summaries of Medicare &
Medicaid. Baltimore: Centers for Medicare & Medicaid Services,
Department of Health and Human Services (US); November 2006.
Also available from: URL: http://www.cms.hhs.gov/Medicare
ProgramRatesStats/downloads/MedicareMedicaidSummaries2006
.pdf [cited 2008 May 21].
Blizzard JC, Michels JE, Richardson WH, Reeder CE, Schulz RM,
Holstege CP. Cost-benefit analysis of a regional poison center. Clin
Toxicol (Phila) 2008;46:450-6.
Wolkin AF, Patel M, Watson W, Belson M, Rubin C, Schier J, et al.
Early detection of illness associated with poisoning of public health
significance. Ann Emerg Med 2006;47:170-6.
Rosenson J, Smollin C, Sporer KA, Blanc P, Olson KR. Patterns
of ecstasy-associated hyponatremia in California. Ann Emerg Med
2007;49:164-71.
Hughes AA, Bogdan GM, Dart RC. Active surveillance of abused and
misused prescription opioids using poison center data: a pilot study
and descriptive comparison. Clin Toxicol (Phila) 2007;45:144-51.
Brown J, Sutter ME, Algren DA, Ragone SP, Geller RJ. The role of a
poison center in identifying and limiting a public health outbreak.
Clin Toxicol 2007;45:622.
Haller CA, Kearney T, Bent S, Ko R, Benowitz NL, Olson K. Dietary
supplement adverse events: report of a one-year poison center
surveillance project. J Med Toxicol 2008;4:84-92.
Spiller HA, Griffith JR, Anderson DL, Weber JA, Aleguas A. Poison
centers detect an unexpectedly frequent number of adverse drug
reactions to lisdexamfetamine. Ann Pharmacother 2008;42:1142-3.
Gryzlak BM, Wallace RB, Zimmerman MB, Nisly NL. National surveillance of herbal dietary supplement exposures: the poison control
center experience. Pharmacoepidemiol Drug Saf 2007;16:947-57.
Cobaugh DJ, Krenzelok EP. Adverse drug reactions and therapeutic
errors in older adults: a hazard factor analysis of poison center data.
Am J Health Syst Pharm 2006;63:2228-34.
Litovitz T. The TESS database. Use in product safety assessment.
Drug Saf 1998;18:9-19.
Woolf AD. Safety evaluation and adverse events monitoring by poison
control centers: a framework for herbs and dietary supplements.
Clin Toxicol (Phila) 2006;44:617-22.
Acute respiratory illness linked to use of aerosol leather conditioner—Oregon, December 1992. MMWR Morb Mortal Wkly Rep
1993;41(52-53):965-7.
Brief report: respiratory illness associated with boot sealant
products—five states, 2005–2006. MMWR Morb Mortal Wkly Rep
2006;55(17):488-90.
Smolinske S, White S, Daubert GP, Eisenga B, Didrichsons R,
Mowry J, et al. National toxicity trends associated with waterproofing agents. Clin Toxicol 2006;44:704-5.

Public Health Reports / May–June 2009 / Volume 124

U.S. Poison Control Center System

32.
33.
34.
35.
36.
37.

Daubert GP, Spiller HA, Crouch BI, Seifert SA, Simone K, Patel PR,
et al. Pulmonary toxicity following exposure to waterproofing grout
sealer. Clin Toxicol 2006;44:668-9.
Kuspis DA, Mrvos R, Krenzelok EP. The epidemiology of poisonings
in infants ,6 months of age. Przegl Lek 2007;64:197-8.
Monitoring poison control center data to detect health hazards
during hurricane season—Florida, 2003–2005. MMWR Morb Mortal
Wkly Rep 2006;55(15):426-8.
Klein KR, Herzog P, Smolinske S, White SR. Demand for poison
control center services “surged” during the 2003 blackout. Clin
Toxicol (Phila) 2007;45:248-54.
Nathan AR, Olson KR, Everson GW, Kearney TE, Blanc PD. Effects
of a major earthquake on calls to regional poison control centers.
West J Med 1992;156:278-80.
Burgess JL, Kovalchick DF, Lymp JF, Kyes KB, Robertson WO, Brodkin CA. Risk factors for adverse health effects following hazardous
materials incidents. J Occup Environ Med 2001;43:558-66.

38.
39.
40.
41.
42.

Public Health Reports / May–June 2009 / Volume 124



363

Krenzelok E, McPherson E, Mrvos R. Disease surveillance and
nonprescription medication sales can predict increases in poison
exposure. J Med Toxicol 2008;4:7-10.
Sumner D, Barkin S, Hudak C, Rouse A, Langley R. A project to
reduce accidental pediatric poisonings in North Carolina. Vet Hum
Toxicol 2003;45:266-9.
Krenzelok E, Mrvos R, Mazo E. Combining primary and secondary poison prevention in one initiative. Clin Toxicol (Phila)
2008;46:101-4.
Van Buren J, Fisher LL. Monroe County poison prevention demonstration project: final report to U.S. Consumer Product Safety Commission. Albany (NY): New York Department of Health; 1990.
Robertson WO, Caffrey A. Washington Poison Center as perceived
by our state’s emergency physicians. J Med Toxicol 2008;4:16-7.

