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LETTERS

Issues in Establishing Primary Stroke Centers

To the Editor: Dr Alberts and colleagues1 reported that pri-
mary stroke centers should include “acute stroke teams, stroke
units, written care protocols, and an integrated emergency re-
sponse system.” Regrettably, the authors only briefly men-
tioned the need for rehabilitation to “hasten recovery follow-
ing stroke.” They reported that only 2% to 3% of patients with
stroke receive tissue-type plasminogen activator (tPA) nation-
wide, but they failed to mention that 31% of patients with stroke
require assistance in activities of daily living, 20% require as-
sistance in mobility, and 16% are institutionalized.2

The authors described rehabilitation as occurring “after the
acute hospitalization and often in facilities remote from the acute
care hospital.” However, a consensus panel for poststroke re-
habilitation practice guidelines3 recommended to “begin re-
habilitation-oriented care immediately, and increase the pa-
tient’s activity as soon as medically feasible during the acute
phase,” to “take steps to prevent complications throughout all
stages of treatment,” and to “screen the patient for formal re-
habilitation during the acute hospitalization.” The omission of
these tenets by Alberts et al is glaring. They need to be in-
cluded as the consensus panel intended.

The authors also concluded that “the trauma center model
has important elements that are applicable to stroke centers.”
If the authors reviewed guidelines for the care of trauma pa-
tients, they would have found that “the rehabilitation of the
injured patient should begin during the first hospital day.”4

While the authors described systematic stroke care within the
acute care setting, it clearly was not comprehensive.

For the 4.4 million stroke survivors2 in the United States,
many would agree that administration of tPA should occur
within the first 3 hours after a stroke, but that rehabilitation
occurs during the reminder of their lifetimes. While stroke cen-
ters may decrease mortality and morbidity, the authors should
not forget the aftermath with which many stroke survivors live.

Richard D. Zorowitz, MD
Department of Rehabilitation Medicine
University of Pennsylvania Medical Center
Philadelphia

1. Alberts MJ, Hademenos G, Latchaw RE, et al. Recommendations for the es-
tablishment of primary stroke centers. JAMA. 2000;283:3102-3109.
2. American Heart Association. 2000 Heart and Stroke Statistical Update. Dallas,
Tex: American Heart Association; 1999.
3. Gresham GE, Duncan PW, Stason WB, et al. Post-stroke Rehabilitation: Clini-
cal Practice Guideline No. 16. Rockville, Md: US Dept of Health and Human Ser-
vices, Public Health Service, Agency for Health Care Policy and Research; May 1995.
AHCPR Publication No. 95-0662.
4. Committee on Trauma, American College of Surgeons. Rehabilitation. In: Re-
sources for the Optimal Care of the Injured Patient: 1999. Chicago, Ill: American
College of Surgeons; 1998:chap 12.

To the Editor: Part of the rationale for primary stroke cen-
ters, which Dr Alberts and colleagues1 endorse, is to rapidly

administer tPA to patients experiencing strokes. Alberts dis-
closes that he has financial ties to Genentech Inc, which manu-
factures tPA.

It would be reassuring if the authors could definitively state
that they have no other financial ties to any manufacturer of
tPA. It would also be important to state that no expenses of
the Brain Attack Coalition have been underwritten by any manu-
facturer of tPA.

Scott R. Helmers, MD
Family Medicine Clinic
Sibley, Iowa

1. Alberts MJ, Hademenos G, Latchaw RE, et al. Recommendations for the es-
tablishment of primary stroke centers. JAMA. 2000;283:3102-3109.

In Reply: Dr Zorowitz points out the importance of early re-
habilitation in stroke care, which we certainly support. Early
rehabilitation is part of almost every stroke protocol, and we
strongly endorse the use of such protocols, as we indicated in
our article. In our discussion we also stated our support for
early rehabilitation. However, since a significant proportion of
poststroke rehabilitation can occur outside of the initial treat-
ing hospital, we do not feel that a primary stroke center hos-
pital must necessarily have on-site comprehensive rehabilita-
tion. This would further restrict and reduce the number of
hospitals able to provide acute stroke care. The issue of reha-
bilitation will be addressed in a future article article that fo-
cuses on comprehensive stroke centers.

In terms of Dr Helmer’s concerns about financial ties be-
tween the authors and Genentech Inc, only Dr Alberts (as stated
in the article) has financial ties to the company, a manufac-
turer of tPA. Genentech Inc has had no role whatsoever in the
development of the stroke center article or in the operations
or expenses of the Brain Attack Coalition.

Mark J. Alberts, MD
for the Brain Attack Coalition
Duke University Medical Center
Durham, NC

GUIDELINES FOR LETTERS. Letters discussing a recent JAMA article should
be received within 4 weeks of the article’s publication and should not exceed 400
words of text and 5 references. Letters reporting original research should not ex-
ceed 500 words and 6 references. All letters should include a word count. Letters
must not duplicate other material published or submitted for publication. Letters
will be published at the discretion of the editors as space permits and are subject
to editing and abridgment. A signed statement for authorship criteria and respon-
sibility, financial disclosure, copyright transfer, and acknowledgment is required
for publication. Letters not meeting these specifications are generally not con-
sidered. Letters will not be returned unless specifically requested. Also see Instruc-
tions for Authors (July 5, 2000). Letters may be submitted by surface mail: Letters
Editor, JAMA, 515 N State St, Chicago, IL 60610; e-mail: JAMA-letters
@ama-assn.org;or fax (pleasealso sendahardcopyvia surfacemail): (312)464-5824.

Letters Section Editors: Stephen J. Lurie, MD, PhD, Senior Editor; Phil B.
Fontanarosa, MD, Executive Deputy Editor.
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Safety Precautions to Limit Exposure
From Plague-Infected Patients

To the Editor: Dr Inglesby and colleagues1 recommend that aero-
sol-generating autopsies (essentially all autopsies) performed on
individuals who have died of plague should be conducted in nega-
tive-pressure rooms by prosectors wearing high-efficiency par-
ticulate air–filtered respirators. However, their recommenda-
tion points to a major limitation in our national autopsy
infrastructure. Deaths from known bioterrorist events are clas-
sifiedashomicidesand therefore fallunder the jurisdictionofmedi-
cal examiners and coroners, who would investigate these deaths
and, unless overwhelmed by large numbers of fatalities, perform
autopsies of the bodies. Similarly, medical examiners or coro-
ners might also perform autopsies of individuals who die pre-
cipitously and unexpectedly from a covert bioterrorist attack.

Unfortunately, most offices of medical examiners and coro-
ners and, indeed, most hospital autopsy facilities in the United
States are inadequately constructed and ill prepared to per-
form autopsies that require respiratory precautions. Aerosol-
transmitted outbreaks of tuberculosis have been traced to au-
topsies done in the Syracuse, NY, Medical Examiner’s office,
Los Angeles, Calif, Coroner’s Office, University of Arkansas
School of Medicine, and University of Health Sciences/
Chicago Medical School.2-5 These outbreaks were attributed to
inadequate ventilation of autopsy rooms and insufficient res-
piratory precautions.

If autopsy prosectors and other office personnel are not ad-
equately protected from the risks of tuberculosis, it is unlikely
that they will be protected from the risk of plague. Many of-
fices of medical examiners and coroners are located in older
facilities, which often have common air circulation between pro-
secting areas and administrative spaces. Prosectors often do not
adhere to guidelines intended to prevent the spread of blood-
borne and aerosolized pathogens. To perform safe autopsies
on bodies with infectious diseases, including those infectious
diseases that may be a consequence of bioterrorism, we need
an improved national autopsy infrastructure. Funding is needed
to bring autopsy facilities into compliance with accepted pub-
lic health standards and to provide prosectors with appropri-
ate protective equipment. Prosectors will need to comply with
recommended safety procedures. Because the infective poten-
tial of a body may be unknown, all autopsy-performing agen-
cies consistently should be able to protect both prosectors and
office personnel from aerosolized pathogens.

Kurt B. Nolte, MD
Office of the Medical Investigator
University of New Mexico School of Medicine
Albuquerque

1. Inglesby TV, Dennis DT, Henderson DA, et al. Plague as a biological weapon:
medical and public health management. JAMA. 2000;283:2281-2290.
2. Kantor HS, Poblete R, Pusateri SL. Nosocomial transmission of tuberculosis from
unsuspected disease. Am J Med. 1988;84:833-837.
3. Meyer J. TB plagues office of LA Coroner. Los Angeles Times. April 25, 1997:
A1, A27.
4. Templeton GL, Illing LA, Young L, Cave D, Stead WW, Bates JH. The risk for

transmission of Mycobacterium tuberculosis at the bedside and during autopsy.
Ann Intern Med. 1995;122:922-925.
5. Ussery XT, Bierman JA, Valway SE, Seitz TA, DiFernando GT Jr, Ostroff SM.
Transmission of multidrug-resistant Mycobacterium tuberculosis among persons
exposed in a medical examiner’s office, New York. Infect Control Hosp Epide-
miol. 1995;16:160-165.

To the Editor: Dr Ingelsby and colleagues1 recommend iso-
lation of patients with pneumonic plague to prevent droplet
(usually defined as particles larger than 5 µ) transmission. Iso-
lation of this type only includes the use of surgical masks when
standing within 1 m of the patient (because large droplets do
not settle beyond 1 m of the patient) and no special ventila-
tion systems.2 However, if airborne particles are aerosolized (ie,
are smaller than 5 µ), then well-ventilated rooms under nega-
tive pressure and 95% efficient masks (class N95 respirators)
would be required, as is the case for pulmonary tuberculosis.2

Inhaled aerosols are not trapped by the mucociliary defenses
of the respiratory tract and can penetrate to the periphery of the
lung where they implant, proliferate, and become pathogenic. In-
deed, from extensive autopsy data in the 1910-1911 Manchu-
rian outbreak of pneumonic plague, the most common lesion was
alveolitis, rather than involvement of the mucous membranes of
the upper respiratory tract.3,4 Involvement of these airway sites,
with secondary cervical buboes, would be expected if particles
larger than 5 µ were inhaled and deposited on the sticky mucus
stream moving over the upper respiratory tract and larger air-
ways to the oropharynx. These sites have been noted occasion-
ally to be infected in other outbreaks of pneumonic plague5; they
are routinely infected if plague bacilli are implanted in the oral
cavity of experimental animals, whereas primary plague pneu-
monia develops if the bacilli are injected directly into the tra-
chea.2,5 Both droplet and aerosol transmission in several out-
breaks of pneumonic plague have occurred; large particles that
are inhaled are likely to lodge in the upper respiratory tract and
produce tonsillar plague, whereas droplet nuclei tend to lodge
in the lung and give rise to primary plague pneumonia.5

To prevent the spread of an almost uniformly fatal disease like
primary plague pneumonia, it seems prudent to apply the more
stringent standard of care, eg, use of well-ventilated rooms with
negative pressure for housing patients and class N95 respirators
by health care workers. To strengthen US preparedness against
bioterrorism, we must rethink existing recommendations to en-
sure an adequate response to potential public health disasters.

Matthew E. Levison, MD
Division of Infectious Diseases
MCP Hahnemann University
Philadelphia, Pa

1. Inglesby TV, Dennis DT, Henderson DA, et al. Plague as a biological weapon:
medical and public health management. JAMA. 2000;283:2281-2290.
2. Garner JS, for the Hospital Infection Control Practices Advisory Committee. Guide-
lines for isolation precautions in hospitals. Available at: http://aepo-xdv-
www.epo.cdc.gov/wonder/prevguid/p0000419/entire.htm. Accessed August 23,
2000.
3. Strong RP, ed. Report of the International Plague Conference. Manila, Philip-
pines: Bureau of Printing; 1912.
4. Chernin E. Richard Pearson Strong and the Manchurian epidemic of pneu-
monic plague, 1910-1911. J Hist Med Allied Sci. 1989;44:296-319.
5. Meyer KF. Pneumonic plague. Bacteriol Rev. 1961;25:249-261.
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In Reply: The authors from the Working Group for Civilian
Biodefense share Dr Nolte’s concerns about the potential limi-
tations of the national autopsy infrastructure to prevent
postmortem-associated acquisition of infection. As Nolte
points out, guidelines regarding pathogens that might be
aerosolized by postmortem procedures are of importance not
only to protect against disease caused by biological weapons,
but also to prevent the spread of naturally acquired infectious
diseases.

Dr Levison proposes that infection control guidelines for pa-
tients with pneumonic plague should recommend negative pres-
sure rooms for affected patients and class N95 respirators for
health care workers. While data are limited and further re-
search would be useful, there is no epidemiological evidence
that pneumonic plague can be spread from person to person
by droplet nuclei (aerosols). This is in contrast to pulmonary
tuberculosis, for which there is clear evidence of contagion by
droplet nuclei. Available evidence suggests that the risk of per-
son-to-person spread of pneumonic plague is very low and that
it requires respiratory droplet transmission by direct close (,2
m) contact.

The last US case of person-to-person spread of pneumonic
plague was in a 1924 epidemic during which the disease was
spread from 2 index patients to a number of close household
contacts.1 In the United States in the last 50 years, there have
been 7 cases of primary pneumonic plague and 54 cases of
pneumonic plague secondary to the bubonic or septicemic
form of disease (Centers for Disease Control and Prevention
[CDC], D.T.D., unpublished data, July 14, 2000). However,
none of these cases resulted in plague being spread from per-
son to person.2

In the Manchurian pneumonic plague epidemics of 1910-
1911, investigators concluded that disease was spread by res-
piratory droplets and required close, direct contact with pa-
tients; furthermore, they concluded that the use of a simple gauze
mask was effective in preventing spread from patients to health
care workers.1,3,4 Despite the continued sporadic occurrence of
plague around the world, often in crowded urban settings, there
has been a paucity of pneumonic plague outbreaks. There are
no modern reports of pneumonic plague outbreaks in which
more than 1 generation of pneumonic transmission has oc-
curred.

There is no evidence to warrant the use of class N95 masks
and negative pressure rooms to interrupt the secondary trans-
mission of pneumonic plague. Moreover, recommending these
procedures could lead to counterproductive logistical and cost
issues. Class N95 masks are much more expensive than simple
surgical masks and would require fit-testing before use. The
number of negative pressure rooms in most hospitals is quite
limited and adding a substantial number of such rooms would
be very costly.

Because of these considerations and the other evidence pre-
sented in the working group consensus statement on the man-
agement of plague,5 the working group advises the use of simple
surgical masks as part of respiratory droplet precautions to pre-

vent person-to-person transmission of pneumonic plague. This
recommendation is consistent with those of the CDC and the As-
sociation for Professionals in Infection Control and Epidemiol-
ogy,2 as well as that of the World Health Organization expert com-
mittee on plague.6

Thomas V. Inglesby, MD
Donald A. Henderson, MD, MPH
Tara O’Toole, MD, MPH
Center for Civilian Biodefense Studies
Johns Hopkins Schools of Medicine and Public Health
Baltimore, Md
David T. Dennis, MD, MPH
National Center for Infectious Diseases
Centers for Disease Control and Prevention
Fort Collins, Colo

1. Meyer K. Pneumonic plague. Bacteriol Rev. 1961;25:249-261.
2. Centers for Disease Control and Prevention. Fatal human plague. MMWR Morb
Mortal Wkly Rep. 1997;278:380-382.
3. Chernin E. Richard Pearson Strong and the Manchurian epidemic of pneu-
monic plague, 1910-1911. J Hist Med Allied Sci. 1989;44:296-319.
4. Wu L-T. A Treatise on Pneumonic Plague. Geneva, Switzerland: League of Na-
tions Health Organization; 1926.
5. Inglesby TV, Dennis DT, Henderson DA, et al. Plague as a biological weapon:
medical and public health management. JAMA. 2000;283:2281-2290.
6. Dennis DT, Gage K, Gratz N, Poland J, Tikhomirov E. Plague Manual: Epide-
miology, Distribution, Surveillance and Control. Geneva, Switzerland, World Health
Organization; 1999. WHO/CDS/CSR/EDC/99.2, 58.

The Role of Genotypic Resistance
Testing in Selecting Therapy for HIV

To the Editor: The usefulness of genotype resistance testing
in the clinical management of HIV infection is increasingly clear.
However, as Dr Hirsch and colleagues1 state, several technical
issues concerning standardization and clinical validation have
yet to be resolved.

Although genotypic assays are increasingly common in the
clinical setting, interpretation of results is more complex than
merely identifying mutations and then eliminating antiretro-
viral drugs that supposedly are not efficacious. In fact, the same
combinations of primary and secondary mutations may result
from several different scenarios.

Genotypic testing shows the mutational pattern detected in
the amplicon. This does not necessarily correspond to a single
viral clone because the same pattern may result from the
superimposition of the genotypes from different clones. It
may be quite misleading to assume that all mutations belong
to the same clone, as is often done in a more conservative
therapeutical approach. On the other hand, given the low
limit of detection for small viral populations and the known
association of some primary and secondary mutations, it is
unlikely that each mutation represents a separate viral clone.
Intermediate interpretations could explain discordant clinical
results in patients with similar genotypic resistance patterns.
Unfortunately, identification of different clones in the ampli-
con is too costly and laborious to be included in current pro-
tocols.

LETTERS
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At present, we feel that genotypic techniques should be con-
sidered as an additional tool in HIV therapy. However, their
use should occur in a wider context that includes treatment
history, clinical history, and adherence expectations. Al-
though phenotypic assays are more costly and laborious, they
are probably more useful because they directly express the de-
gree of sensitivity of the main circulating population to the drugs.
Phenotypic techniques are also familiar in that they resemble
routine bacterial sensitivity studies and, furthermore, allow cli-
nicians to estimate the inhibitory quotient for antiretroviral
drugs.

Josè A. Pèrez-Molina, MD, PhD
Roberto Alonso Fernández, ScD, PhD
Hospital General Universitario “Gregorio Marañón”
Madrid, Spain

1. Hirsch MS, Brun-Vézinet F, D’Aquila RT, et al. Antiretroviral drug resistance
testing in adult HIV-1 infection: recommendations of an International AIDS Society–
USA Panel. JAMA. 2000;283:2417-2426.

In Reply: We have previously addressed the issues raised by Drs
Pèrez-Molina and Fernández.1 As we have stated, resistance test-
ing (genotypic as well as phenotypic) should be viewed in the
context of many other factors when choosing drug therapy. Such
factors include treatment history, viral load, medication toler-
ance, adherence, and concomitant medical conditions. Pèrez-
Molina and Fernández raise a theoretical concern regarding link-
age of mutations that we have discussed previously1 and that may
apply to phenotyping as well as genotyping.

Available data suggest that colinearity of mutations is com-
mon in some settings.2 The conclusion of Pèrez-Molina and
Fernández that phenotypic tests are “more useful” is prema-
ture based on current evidence. The relative utility of geno-
typing and phenotyping will be determined by ongoing and
future trials, as well as by clinical practice.

Martin S. Hirsch, MD
Douglas D. Richman, MD
for the International AIDS Society–USA
Resistance Testing Panel
San Francisco, Calif

1. Hirsch MS, Conway B, D’Aquila RT, et al. Antiretroviral drug resistance testing
in adults with HIV infection: implication for clinical management. JAMA. 1998;
279:1984-1991.
2. Martinez-Picado J, Sutton L, Despasquale MP, Savara A, D’Aquila RT. HIV-1
cloning vectors for antiretroviral resistance testing. J Clin Microbiol. 1999;73:
2952-2961.

RESEARCH LETTERS

The Continuing Epidemic
of Obesity in the United States

To the Editor: Obesity is a major cause of morbidity and
mortality in the United States.1 Each year, an estimated
300000 US adults die of causes attributable to obesity.2 Obe-
sity also substantially increases morbidity and impairs quality
of life.3 Overall, the direct costs of obesity and physical inac-

tivity account for approximately 9.4% of the national health
care expenditures in the United States.4 Last year, we reported
that the prevalence of obesity (defined as body mass index
$30 kg/m2) based on self-reported weight and height in US
adults increased from 12.0% in 1991 to 17.9% in 1998.5 To
determine whether this increase is continuing, we examined
1999 data from the Behavioral Risk Factor Surveillance Sys-
tem (BRFSS).

Methods. The BRFSS is a cross-sectional telephone survey
of noninstitutionalized civilian adults aged 18 years and older
conducted by the Centers for Disease Control and Prevention
and state health departments.

The BRFSS questionnaire primarily includes questions
about personal behaviors that increase risk for 1 or more of
the 10 leading causes of death in the United States. The
BRFSS uses a multistage cluster design based on random digit
dialing methods of sampling to select a representative sample
from each state’s noninstitutionalized civilian residents aged
18 years and older. Data collected from each state are pooled
to produce nationally representative estimates. We used data
on self-reported weight and height to calculate BMI as weight
(kg) divided by height (m2). The SAS (version 6.09; SAS Insti-
tute, Cary, NC) and SUDAAN (version 7.5; Research Triangle
Institute, Research Triangle Park, NC) software programs
were used in the analyses and to account for the complex
sampling design.

Results. In 1999, obesity continued to increase in men and
women across all sociodemographic groups and all regions of
the United States (TABLE). The prevalence of obesity in-
creased significantly from 17.9% in 1998 to 18.9% in 1999, an
increase of 5.6% in 1 year and of 57% from 1991. Average weight
increased from 76.2 kg in 1998 to 76.7 kg in 1999 (84.4 kg to
85.0 kg among men and 68.4 kg to 68.7 kg among women). In
1991, 4 of the 45 participating states had obesity rates of 15%
or greater, whereas by 1999, 39 states had rates of 15% or greater.
In 1991, none of the 45 participating states had obesity rates
of 20% or greater; however, by 1998, such rates were seen in
7 states and in 1999, in 16 states.

Comment. This continuing trend in obesity is a critical pub-
lic health threat in the United States. Clearly, genes related to
obesity are not responsible for the epidemic of obesity be-
cause the US gene pool did not change significantly between
1991 and 1999. We have recently reported a 33% increase in
diagnosed diabetes from 1990 to 1998.6 This increase was highly
correlated with obesity, and this emphasizes that obesity is not
just a cosmetic disorder but a major risk factor for chronic
diseases.

Unfortunately, the prevalence of obesity is likely to con-
tinue increasing in the years ahead. The time has come to
develop a national, comprehensive plan to prevent and treat
the obesity epidemic. The general goals are to prevent further
weight gain in individuals with normal weight or overweight,
reduce body weight among obese and overweight individuals,
and encourage individuals to maintain a lower body weight
over the long term. The approach should develop appropriate
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interventions to promote improved nutrition and increased
physical activity and to identify effective educational, behav-
ioral, and environmental approaches to control and prevent
obesity. Such intervention programs should be implemented
by health departments and communities throughout the
United States.

Ali H. Mokdad, PhD
Mary K. Serdula, MD, MPH
William H. Dietz, MD, PhD
Barbara A. Bowman, PhD
James S. Marks, MD, MPH
Jeffrey P. Koplan, MD, MPH
Centers for Disease Control and Prevention
Atlanta, Ga

1. Allison DB, Fontaine KR, Manson JE, Stevens J, VanItallie TB. Annual deaths
attributable to obesity in the United States. JAMA. 1999;282:1530-1538.
2. Must A, Spadano J, Coakley EH, Field AE, Colditz G, Dietz WH. The disease
burden associated with overweight and obesity. JAMA. 1999;282:1523-1529.
3. Fontaine K, Bartlett S. Estimating health-related quality of life in obese indi-
viduals. Dis Manage Health Outcomes. 1998;3:61-70.

4. Colditz G. Economic costs of obesity and inactivity. Med Sci Sports Exerc. 1999;
31(suppl 11):S663-S667.
5. Mokdad AH, Serdula MK, Dietz WH, Bowman BA, Marks JS, Koplan JP. The
spread of the obesity epidemic in the United States, 1991-1998. JAMA. 1999;
282:1519-1522.
6. Mokdad AH, Ford E, Bowman BA, et al. Diabetes trends in the United States,
1990 to 1998. Diabetes Care. 2000;23:1278-1283.

Racial Differences in Knowledge
Regarding Hepatitis C Virus Infection

To the Editor: Hepatitis C virus infection is the most com-
mon chronic blood-borne infection in the United States, with
an estimated 2.7 million persons infected.1 Most infected per-
sons may not be aware of their infection because they are not
clinically ill. However, infected persons serve as a source of trans-
mission to others and are at risk of developing chronic liver
disease during the first 2 or more decades after infection.2 To
help develop and target prevention messages, we included ques-
tions about hepatitis C on a national health survey. Our ob-
jective was to determine knowledge regarding hepatitis C vi-
rus infection, especially among minorities disproportionately
affected.

Methods. Healthstyles is a large database of responses to
mailed surveys designed specifically for health and lifestyle-
related marketing and communication programs. Health-
styles has had more than 2500 respondents annually since 1995
and, in addition to demographic information, includes re-
sponses to questions about health behaviors, attitudes, and
knowledge. Full details of the methods are published else-
where.3 Questionnaires were mailed in June 1999 to 3666 adults
who completed a prior, more comprehensive survey for which
participants were selected by quota sampling and stratified on
demographic variables to represent US adults. Racial/ethnic mi-
norities were oversampled, and weighted analysis was per-
formed using SPSS statistical software (SPSS Inc, Chicago, Ill).
Five-point Likert scales were used for responses to most state-
ments.

Results. Of 2636 (72% of sample) respondents, 74.6% were
white, 11.6% black, and 10.0% Hispanic. Black and white
respondents were equally more likely to report at least a high
school education (92%) than Hispanics (79%). Blacks and His-
panics were more likely than whites to report household
incomes less than $20000 (41% and 33%, respectively, vs
22%, P,.05). Overall, a large proportion of participants
responded either inaccurately or with uncertainty to multiple
statements regarding hepatitis C virus infection (TABLE).
Although blacks were more likely to report having heard of
hepatitis C virus than whites or Hispanics (94% vs 89% and
87%, respectively, P,.05), blacks were less likely to respond
accurately to multiple statements regarding hepatitis C risks
and prevention.

Comment. This survey indicates that a substantial propor-
tion of adults are either uncertain or inaccurately informed
about hepatitis C and that racial differences in knowledge of
hepatitis C may exist. Major limitations of this study are that

Table. Increase in Obesity Prevalence Among Adults, by Selected
Characteristics, 1998 to 1999

Characteristic 1998, % (SE) 1999, % (SE)

Total 17.9 (0.17) 18.9 (0.18)

Sex
Men 17.7 (0.25) 19.1 (0.27)

Women 18.1 (0.23) 18.6 (0.23)

Age groups, y
18-29 12.1 (0.34) 12.1 (0.35)

30-39 16.9 (0.35) 18.6 (0.38)

40-49 21.2 (0.41) 22.4 (0.42)

50-59 23.8 (0.51) 24.2 (0.49)

60-69 21.3 (0.53) 22.3 (0.54)

$70 14.6 (0.42) 16.1 (0.46)

Race/ethnicity
White 16.6 (0.18) 17.7 (0.19)

Black 26.9 (0.62) 27.3 (0.61)

Hispanic 20.8 (0.74) 21.5 (0.73)

Other 11.9 (0.87) 12.4 (0.79)

Educational level
Less than high school 24.1 (0.56) 25.3 (0.60)

High school 19.4 (0.30) 20.6 (0.31)

Some college 17.8 (0.32) 18.1 (0.32)

College or above 13.1 (0.27) 14.3 (0.29)

Smoking status
Never smoked 17.9 (0.24) 19.0 (0.25)

Exsmoker 20.9 (0.36) 21.5 (0.37)

Current smoker 14.8 (0.33) 15.7 (0.33)

Regions
New England 14.4 (0.43) 14.9 (0.43)

Mid Atlantic 16.7 (0.50) 17.8 (0.51)

East North Central 19.1 (0.43) 20.3 (0.49)

West North Central 18.0 (0.40) 19.0 (0.38)

South Atlantic 18.6 (0.35) 19.3 (0.34)

East South Central 20.0 (0.46) 21.2 (0.47)

West South Central 19.9 (0.51) 21.0 (0.58)

Mountain 14.1 (0.60) 14.5 (0.47)

Pacific 17.0 (0.53) 18.1 (0.54)
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questions about hepatitis were included in a lengthier stan-
dardized health survey, and no information is available on
whether this format or wording is culturally appropriate for
different populations.

The Centers for Disease Control and Prevention, in part-
nership with voluntary, professional, and other nongovern-
mental health organizations, is currently expanding efforts to
educate the public and health professionals about prevention
and control of hepatitis C virus. Studies designed to assess
racial and cultural differences in knowledge about hepatitis C
and programs to develop, disseminate, and evaluate culturally
appropriate prevention and control messages are needed. As
blacks are disproportionately affected by hepatitis C infection
(estimated prevalence, 3.2% vs 1.5% in whites),2 it is espe-

cially important for prevention education and activities to be
specifically designed and evaluated for effectiveness in this
population.

Joanna Buffington, MD, MPH
Scott Damon, MAIA
Linda Moyer, RN
David Culver, PhD
Centers for Disease Control and Prevention
Atlanta, Ga
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Levels of Environmental Endotoxin
and Prevalence of Atopic Disease

To the Editor: While the prevalence of asthma and allergic dis-
ease is increasing worldwide,1 both diseases appear to be less
common in rural settings in developing countries and farm-
ing communities in industrialized countries.2 Indeed, some lo-
cales seem to be almost free of asthma.3 To explain the low preva-
lence of asthma in these settings, the “hygiene hypothesis”
suggests that early childhood exposure to high levels of bac-
terial and viral pathogens leads to a lower risk of asthma and
atopy.4,5 The immune response to these infections would pre-
sumably inhibit helper T cell type 2 (TH2)–type allergic re-
sponses.

We recently reported on the potential of environmental
endotoxin—a cell-wall component from gram-negative bacte-
ria that is ubiquitous in the environment—to provide an atopy-
protective effect.6 Infants sensitized to common allergens had
significantly lower levels of house-dust endotoxin in their homes.
Furthermore, higher house-dust endotoxin levels correlated with
increased proportions of interferon-g–producing CD4 TH1 lym-
phocytes in peripheral blood, suggesting that household endo-
toxin exposure may have an atopy-protective effect by augment-
ing THl-type immune development. Therefore, we sought to
determine if people in locales with a lower prevalence of asthma
and atopy have greater exposure to environmental endotoxin.

Methods.Wemeasuredlevelsofhouse-dustendotoxinobtained
from homes in 3 different settings: urban homes in Denver; farm
homes and associated barns (with animals such as cows, horses,
goats, chickens, cats, and dogs) located in Colorado except for 1
pair each in New Hamphire, Wyoming, and Missouri, respec-
tively; and homes in rural India and Peru that are inhabited by
similar animals. Methods for house dust collection, preparation,
and endotoxin measurement were described previously.5

Table. Comparison of Knowledge About Hepatitis C Among
Racial/Ethnic Groups Responding to the 1999 Healthstyles Survey*

Knowledge Item White (%) Black (%) Hispanic (%)

Can be infected by
shaking hands with
an infected person

Agree 11.9 21.7† 13.3

Disagree+ 57.9‡ 45.5 46.6

Neither 30.2 32.9 40.0

There is a vaccine for
hepatitis C

Agree 24.4 35.5† 30.5

Disagree+ 27.2 19.5† 24.9

Neither 48.4 45.0 44.6

Someone with hepatitis C
virus infection can feel fine

Agree+ 40.4 45.0 44.3

Disagree 9.9 9.3 10.0

Neither 49.6 45.7 45.7

Hepatitis C can cause the
liver to stop working

Agree+ 54.7 49.2 50.6

Disagree 40.4 46.6 43.1

Neither 4.9 4.2 6.3

Someone with liver disease
should avoid alcohol

Agree+ 71.4 70.5 69.2

Disagree 4.1 8.3† 3.5

Neither 24.5 21.2 27.3

A coworker of someone with
hepatitis C virus infection
should be tested§

Yes 45.8 58.9‡ 44.9

Someone receiving a blood
transfusion in 1999
should be tested§

Yes 23.6 35.1† 24.7

Someone who currently
injects illegal drugs should
be tested§

Yes+ 91.2 86.2† 89.2

*Correct answers are indicated by +. Percentages may not sum to 100 because of round-
ing.

†Significantly different from whites, P,.05.
‡Significantly different from both other groups, P,.05.
§These items were presented as boxes to be checked if respondent felt the person in-

dicated should be recommended for hepatitis C virus testing. “Yes” indicates that the
box was checked.
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Results. Urban homes had significantly lower house-dust en-
dotoxin levels than farm homes and rural homes in developing
countries (P,.001, Wilcoxon rank sum test) (FIGURE). Farm barns
had significantly higher endotoxin levels compared with both farm
homes (P,.001, t test) and rural homes in developing countries
(P=.03, t test). Farm home and associated barn endotoxin levels
were significantly correlated (Spearman r=0.67, P=.02).

Comment. Greater levels of exposure to environmental en-
dotoxin from early childhood, especially in rural areas of de-

veloping countries and in farming communities, may help ex-
plain the low prevalence of asthma and allergies observed in
children raised in these environments. If environmental endo-
toxin exposure in early life has an atopy-protective effect, then
TH1-type activity may be induced separately from exposure to
serious infections, thus suggesting a possible strategy for al-
lergy and asthma prevention.

Jose E. Gereda, MD
Donald Y. M. Leung, MD, PhD
Andrew H. Liu, MD
National Jewish Medical and Research Center and

University of Colorado Health Sciences Center
Denver
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CORRECTION

Incorrect Negative Predictive Value: In the Original Contribution entitled “The
Role of Clinical Suspicion in Evaluating a New Diagnostic Test for Active Tuber-
culosis: Results of a Multicenter Prospective Trial” published in the February 2,
2000, issue of THE JOURNAL (2000;283:639-645), there were errors in the report-
ing of 1 negative predictive value. On page 639, in the abstract, under “Results,”
the last sentence should read “Corresponding negative predictive values were 99%,
91%, and 55% (E-MTD test) vs 96%, 71%, and 37% (AFB smear).” On page
643, the second to last sentence in the first paragraph under the heading “Esti-
mating Clinical Utility” should read “However, the expected NPV of the AFB smear
was only 37%, compared with 55% for the E-MTD.” On page 644, in Figure 2,
the Enhanced Mycobacterium tuberculosis Direct Test bar for negative predictive
value of high suspicion for tuberculosis (87) should be 55% instead of 91%. Also
on page 644, in column 3, the last sentence in the first paragraph should read
“The high and consistent specificity of the E-MTD also appeared to be clinically
valuable in excluding disease among patients with intermediate CSTB estimates,
offering an intermediate NPV of 91%, compared with 71% for AFB smear.”

Figure. House-Dust Endotoxin Concentrations From Homes in
Denver, US Farms, and Rural Areas of Peru and India
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House-dust endotoxin levels are reported in endotoxin units (EU)/mL, using ref-
erence standard endotoxin provided by the US Food and Drug Administration.
Log transformation of endotoxin values normalized the distribution of the data.
Data points with error bars and associated numbers indicate the geometric mean
values and SEM for each location subgroup. Wilcoxon rank sum test, P,.001. Farm
barns outnumber farm homes because some homes had more than 1 associated
barn and also because some barns were sampled with permission from workers
when farm homeowners were not home.

LETTERS

©2000 American Medical Association. All rights reserved. (Reprinted) JAMA, October 4, 2000—Vol 284, No. 13 1653

 by guest on July 12, 2009 www.jama.comDownloaded from 

http://jama.ama-assn.org

