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ABSTRACT

Introduction: Poison Control Centers (PCCs) have been shown to reduce health expenditures by reducing emergency depart-
ment and clinic visits. The effect or association of PCC call frequency on acute hospitalization rates for poisonings has not been stud-
ied extensively.

Methods: All nonfederal hospital discharges for acute poisoning principal diagnosis codes (960-979, 980-989, 9956X, 3030, and
005) in California between October 1999 and June 2002 were examined. Approximately 3.3% of the discharges had county/hospital
information suppressed in the public-use database because of confidentiality criteria and were excluded from the analysis. U.S. Census
Bureau population estimates for appropriate years by counties were also obtained. The 58 California counties were condensed to 48
counties and 3 “small-county” geographic groupings. Exposure calls by counties/groupings to the California Poison Control System
(CPCS) for the same period were tabulated.

Results: In California, rates of hospital discharges for poisoning averaged 0.54/1000 person years with a range of 0.25/1000 per-
son years (Central Counties) to 1.53/1000 person years (Del Norte County). Poison call rates averaged 8.5/1000 person years with a
range of 4.9/1000 person years (Los Angeles County) to 19.6/1000 person years (Napa County). Poisoning discharges per 1000 per-
son years positively correlated with PCC calls per 1000 person years (Spearman correlation 0.41, p = 0.0003). The average hospital
length of stay (LOS) did not correlate with PCC call frequency or poisoning discharges per 1000 person years.

Conclusion: The CPCS call frequency or county penetrance was not correlated with a reduction in the number of hospitalizations
for poisoning nor was it associated with reduced average LOS in this study. Further study is needed to understand the etiology of the
large differences in county rates of poisoning hospitalization and average LOS.

INTRODUCTION exposures. Intentional poisonings led to 279,802 emergency
department (ED) visits; of these, 203,849 (72.8%) were hospita-

Poisoning represents a significant health-care burden on the United  lized in 2004 [1]. Unintentional poisonings in the U.S. during this
States, with 28,700 poisoning deaths in 2003, of which 19.3% were  same time resulted in 577,886 ED visits with 25% of these visits
intentional and 80.7% were unintentional and undetermined leading to a hospitalization or transfer to another facility [1]. In
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2004, U.S. poison control centers (PCCs) reported 205,455 cases/
calls of poison exposures from suicide attempts or assaults and
about 2 million unintentional poison exposure cases/calls [2].

A host of studies and reports have found that PCCs reduce
the expense of poisoning on the health-care system [3-11]. These
estimates have come from a wide range of evidence including
modeling and natural experiments in which services were dis-
rupted or toll-free lines added [6,12,13]. For the most part, they
have shown reduced total poisoning expenses based on reduced
referrals to EDs and provider offices by the use of PCC manage-
ment in which patients are observed at home [3,5,8-11]. In addi-
tion, hospital length of stay (LOS) has been shown to be reduced
if a PCC is actively involved in management of the hospitalized
poisoned patient [3,14]. There has been an assumption that PCCs
reduce poisoning hospitalization rates. Polvika [15] noted
“despite the belief that PCCs reduce hospitalization due to poi-
soning, data to support this has been elusive.” A recent study,
examining the penetrance of poison centers (calls per 1000 per-
son years), found a reduction in poison admissions in rural U.S.
counties in 12 states with increased use of PCCs [14]. The hypoth-
esis that increasing use of or penetrance by a PCC is correlated
with reduced poisoning-related hospital discharges was examined
in California over a 33-month period. The specific assumption
that increasing PCC penetrance in discrete geographical areas of
California would correlate with decreased hospitalization rates in
those areas was tested.

MATERIALS AND METHODS

All nonfederal hospital discharges for acute poisoning calls/cases
were correlated with PCC acute calls during a 33-month period.
Because the California Poison Control System (CPCS) is the only
PCC for the state of California, we were able to collect data on all
the PCC calls for the state during the study interval. The CPCS
database of poison exposure phone calls (Visual Dot Lab) from
October 1, 1999 to June 31, 2002 were retrieved. All patient iden-
tifiers were removed. The exposure calls were categorized by the
California county of origin and date of call. Several of the smaller
counties were combined geographically so that the 58 total
California counties were condensed into 48 actual counties and
3 “county groupings” for analysis. Thus a total of 51 California
geographic categories or groupings were used in the study.

For the same time frame of October 1, 1999 to June 30, 2002,
all nonfederal hospital discharges for acute poisonings with prin-
cipal diagnosis codes (960-979, 980-989, 9956X, 3030, and 005)
in California were obtained from the California Office of
Statewide Health Planning and Development. These public data
were blinded. In addition, about 3.3% of all discharges were
excluded from analysis because the public-use database sup-
pressed the county/hospital information to protect the privacy of
patients who might be identifiable based on the combination of
hospital, date, and demographic information. The poisoning dis-
charges from hospitals were categorized by hospital location into
one of the 51 California geographic groupings for analysis.
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Hospitalization rates and PCC call rates were calculated using
the data above and U.S. Census Bureau population estimates of
population by county or county grouping for the appropriate
years studied. Statistical analysis was performed using Spearman
Rank Correlation Tests.

Institutional Human Subject Reviews and approvals were
obtained from the University of California, San Francisco (home
of the CPCS) and the University of California, Davis.

RESULTS

During the 33 months studied, there were 50,920 identified pri-
mary poison discharges from nonfederal hospitals in California
representing 132,173 patient hospital days. Hospitalization rates
for acute poisoning averaged 0.54/1000 person years with a range
of 0.25/1000 person years for Central Counties Grouping to
1.53/1000 person years for Del Norte County (Table 1). The aver-
age LOS was 2.6 days with a range of 1.7 days in the Northeastern
Counties Grouping to 3.6 days for Napa County (see Table 1).

There were 188 different poisoning diagnoses for the hospital
discharges. Forty-one of the specific poisoning diagnoses had
only 1 hospital discharge associated with them. Table 2 lists the
top 10 diagnoses associated with hospital discharge during the
study period in California.

A total of 801,640 acute poisoning/exposure calls were
received by the CPCS during the period of analysis. Poison call
rates averaged 8.5/1000 person years with a range of 4.9/1000
person years for Los Angeles County and 19.6/1000 person years
for Napa County (Table 1).

Using Spearman rank correlation tests, acute poisoning dis-
charges per 1000 person years were positively correlated with poi-
son calls per 1000 person years by county/county groupings
(Spearman correlation of 0.41, p = 0.003). Acute poisoning average
LOSs were not correlated with poison calls per 1000 person years
or acute hospital discharges for poisoning per 1000 person years.

DISCUSSION

Variations in the use and frequency of exposures reported to PCC
have been previously noted. Both regional and seasonal varia-
tions have been reported by several investigators [16-21] with a
significant predominance in summer to early fall repeatedly seen.
Some of the variation in utilization of PCCs can be attributed to
sociodemographic factors with lower uses in areas with lower
population density, higher African American and Hispanic/Latino
populations, lower median household income, lower density of
children, and homes in which languages other than English are
spoken [22-26]. The current study further demonstrates regional
variations in both exposure calls to the CPCS and acute hospital
discharges for poisoning.

Previous literature has suggested that each 1% increase
in PCC penetrance or call rates in rural counties was associated
with a 0.19% lower hospitalization rate among people who vis-
ited the ED because of poisoning [14]. The opposite association
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Table 1: County and County Grouping with Poison-Related Hospital Discharges, Average Length of
Stay (ALOS), Poison Center Calls (1000 Person Years) and Hospital Discharges (1000 Person Years)

County Person-Years Discharges Days ALOS Calls Call/1000 Disch /1000
Del Norte 75,276 115 305 2.7 899 11.94 1.53
Lake 164,199 244 526 2.2 2761 16.81 1.49
Shasta 458,205 557 17621 3.2 6081 13.27 1.22
Butte 562,876 666 1626 2.4 7861 13.97 1.18
Yuba 167,785 176 476 2.7 2532 15.09 1.05
Tehama 155,303 161 383 2.4 1851 11.92 1.04
Humboldt 347,085 342 991 2.9 5538 15.96 0.99
Nevada 256,978 244 510 2.1 3312 12.89 0.95
Mendocino 238,192 211 543 2.6 3352 14.07 0.89
Amador Country 97,987 86 152 1.8 1228 12.53 0.88
San Luis Obispo 683,846 494 1114 2.3 7488 10.95 0.72
Tuolume 151,427 107 228 2.1 2097 13.85 0.71
Sacramento 3,443,774 2266 5609 2.5 52377 15.21 0.66
Sonoma 1,269,114 823 2071 2.5 15708 12.38 0.65
San Francisco 2,118,830 1341 3988 3 24287 11.46 0.63
Stanislaus 1,264,464 797 2452 3.1 15847 12.53 0.63
San Joaquin 1,608,409 990 2288 2.3 17064 10.61 0.62
Siskiyou 121,380 74 159 2.1 1447 11.92 0.61
Calaveras 114,088 68 152 2.2 12.61 11.05 0.60
El Dorado 441,818 263 683 2.6 8283 18.75 0.60
Riverside 4,410,771 2586 6411 2.5 33661 7.63 0.59
San Bernadino 4,806,615 2776 6974 2.5 36443 7.58 0.58
San Diego 7,836,42 4354 11127 2.6 96944 12.37 0.56
Monterey 1,110,151 613 1360 2.2 6635 5.98 0.55
Contra Costa 2,658,133 1454 4125 2.8 24748 9.31 0.55
Santa Cruz 699,119 379 809 2.1 7851 11.23 0.54
Santa Barbara 1,099,019 590 1296 2.2 7932 7.22 0.54
Alameda 4,006,796 2114 5624 2.7 34880 8.71 0.53
Solano 1,102,938 580 1287 2.2 14087 12.77 0.53
Orange 7,906,979 4057 9357 23 54006 6.83 0.51
Imperial 395,421 201 486 2.4 2354 5.95 0.51
Sutter 220,059 110 310 2.8 2065 9.38 0.50
Placer 715,578 355 959 2.7 10144 14.18 0.50
Los Angeles 26,416,681 13083 35794 2.7 130283 4.93 0.50
Madera 343,138 165 381 2.3 4115 11.99 0.48
Kern 1,846,793 887 2575 29 15651 8.47 0.48
Yolo 473,061 221 606 2.7 6326 13.37 0.47
Fresno 2,223,645 1038 3001 29 28,007 12.60 0.47
Ventura 2,102,439 950 2564 2.7 13779 6.55 0.45
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Table 1: (Continued)

County Person-Years Discharges Days ALOS Calls Call/1000 Disch /1000
Santa Clara 4,625,481 2062 4852 2.4 24460 5.29 0.45
Kings 359,836 158 315 2 3251 9.03 0.44
San Mateo 1,942,014 844 2357 2.8 17108 8.81 0.43
Northeastern 92,699 40 67 1.7 1202 12.97 0.43
Marin 678,859 289 796 2.8 7878 11.60 0.43
Tularie 1,023,208 433 1144 2.6 9387 9.17 0.42
Lassen 92,504 38 78 2.1 1245 13.46 0.41
San Benito 149,516 61 154 2.5 1075 7.19 0.41
Merced 592,508 234 684 2.9 5139 8.67 0.39
Napa 347,575 136 489 3.6 6804 19.58 0.39
Northwestern

Countries 161,130 54 113 2.1 1433 8.89 0.34
Central Countries 134,633 33 60 1.8 1473 10.94 0.25

Table 2: Top Ten Most Common Poisoning
Diagnoses—Hospital Discharges

Diagnosis Number
Code Diagnosis Cases
9694 Benzodiazepine-based tranquilizers 614
9690 Antidepressants 507
96509 Opiates and related narcotics 474
9654 Aromatic analgesics (acetaminophen) 471
0059 Food poisoning, unspecified 351
9895 Toxic effect of venom 299
96561 Proprionic acid derivatives (nonsteroidals) 221
9630 Antiallergic and antiemetics 209
9651 Salicylates 182
96500 Opium (alkaloids), unspecified 181

was suggested in this study where increasing penetrance or call
rates were positively associated with increased poisoning related
hospital discharges. Previous studies have shown that rural pop-
ulations self-refer to a health-care facility more than urban popu-
lations for poisoning. The current study did not look specifically
at ED visits and resulting hospitalizations but at all poison-related
discharges. Further, using the US Department of Agriculture defi-
nition of rural that was used by Zaloshnja et al. [14,27], only
seven of the 58 counties in California met this definition (Alpine,
Del Norte, Injo, Mariposa, Mano, Sierra and Siskijo) with a total
population of only 24,499 (0.3% of total California population).
Thus, if a specific “rural” county effect to lower hospitalizations
due to poisoning by using a PCC exists, it would be hard for this

154 JOURNAL OF MEDICAL TOXICOLOGY

VOLUME 4, NUMBER 3

effect to be seen with such a small percentage of patients meeting
this rural definition in the current study.

The hospitalization discharge rates for poisoning (average of
0.54/1000 person years) seen in this study are consistent with
hospitalization rates for pediatric (<18 years old) intoxications
(0.45/1000 person years) seen in the State of Washington [28].
The distribution of the agents involved in the Washington study
was similar to those found in this study (see Table 2) with antide-
pressants, salicyclates, antiallergens and antiemetics, ethanol,
anticonvulsants, benzodiazepines, stimulants/amphetamines,
antiasthmatics, and antibiotics representing the top ten in the
Washington State study [28]. The call penetrance reported in the
current study (average of 8.5 calls/1000 person years) is very sim-
ilar to that seen in a study of rural counties (8.13-8.21 calls/1000
person years) [14].

PCC call penetrance was also not associated with hospital
LOS for poisoning in the current study. This contrasts with the
finding that hospital poison cases followed by a PCC had a
shorter LOS than those matched cases not followed by a PCC
[29]. In the current study, the cases were blinded in each data set,
therefore we were unable to evaluate whether hospital cases that
were managed specifically by the CPCS had shorter LOS than
those not directly followed. No overall correlation with call pen-
etrance was found.

The average LOS of 2.6 days found in the current study was
also consistent with the median LOS of 2 days with active PCC
case participation compared to 5 days without active PCC partic-
ipation in poison cases that has been previously reported [30].
A median LOS for hospitalized poisoning cases of between 1 and
2 days was also reported in the pediatric study in the state of
Washington [28]. Further, this range is consistent with Woolf
[31], who reported a decline in mean LOS for pediatric poisoning
from 5.85 days in 1992 to 3.45 days (p = 0.005) in 1995.
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This study demonstrated large variations between counties in
rates of both hospital discharges for poisoning and corresponding
acute poison calls to the CPCS, the sole PCC for California. The
size and diversity of California, the lack of detailed information
about the demography of the patients in this study, and the
inability to track whether the PCC was involved in the care of the
hospitalized poisoned patients limit conclusions. In looking for
correlation, the lack of counties without PCC coverage further
limits this study. An additional limitation includes the inability
to connect the databases directly to specific poison patients
(blinded databases) to see if the PCC was called before or after a
specific poison admission. Hospital discharge databases are lim-
ited by the quality and extent of discharge coding. Further
sociodemographic analysis is needed to potentially explain the
large variations in PCC penetrance and poisoning hospitalization
rates seen in this study. Using this data, there was no evidence
that higher use of PCCs results in lower poison-related hospital
discharges.
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