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TUBERCULOSIS PREVENTION VERSUS HOSPITALIZATION:
TAXPAYERS SAVE WITH PREVENTION

SUZANNE MARIE MARKS, MPH, MA, ZACHARY TAYLOR, MD, MS, and BESS |. MILLER,
MD, MSc
U.S. Centers for Disease Control and Prevention

Abstract

This study describes who pays for inpatient tuberculosis (TB) care and factors associated with
payer source. The authors analyzed TB hospitalization costs for a prospective cohort of active TB
patients at 10 U.S. sites. Private insurance paid for 9 percent and private hospitals for 6 percent of
TB hospitalization costs. Public sources (federal, state, and local governments and public
hospitals) paid more than 85 percent of TB hospitalization costs. Preventive services (treatment for
latent TB infection; housing, food, and social work for homeless persons; substance abuse
treatment for substance abusers; and antiretroviral medication for HIV-infected persons) targeted
to those at high risk for TB hospitalization could save taxpayers between $4 million and $118
million. Since public resources are used to pay nearly all the costs of late-stage TB care, the public
sector could save by shifting resources currently used for inpatient care to target preventive
services to persons at high risk for TB hospitalization.
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A recent economic study, using a U.S. societal perspective, estimated that inpatient care
accounts for approximately 60 percent of direct medical expenditures for tuberculosis (TB).1
In response to this finding, a second study was undertaken in 1995 to examine costs, payer
information, and factors associated with TB hospitalizations for a cohort of U.S. TB
patients. Results published from the latter study indicated that homeless HIV-infected
persons, non-Hispanic blacks, and alcohol abusers were hospitalized more frequently than
others for TB and that correctional facility residents, persons with multidrug resistant
(MDR) disease, homeless persons without health insurance, long-term care residents, and
alcohol abusers were hospitalized longer than other TB patients.?

These studies raise the following questions. Who pays for TB hospitalizations? Would it be
cost beneficial for the public sector to shift resources it is currently using for hospitalization
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to target preventive services for persons at high risk for TB hospitalization? This study
attempts to answer these questions.

The Centers for Disease Control and Prevention (CDC) conducted a prospective study of a
cohort of active TB patients reported to CDC during a six-month period in 1995 or early
1996, examining their TB hospitalizations just prior to TB diagnosis and during their entire
period of TB treatment. A detailed discussion of study methods is found in Taylor et al.2 Ten
sites participated in the study: Chicago, IL; Dallas/Ft. Worth, TX; Georgia; Houston, TX;
Los Angeles, CA; Mississippi; three counties surrounding New York City (counted as one
site); San Diego, CA; San Francisco, CA; and South Carolina. The final cohort consisted of
1,493 persons, a convenience sample of 6.5 percent of all U.S. TB cases reported in 1995.

Hospitalization charges were obtained from standard hospital billing forms (UB-92 forms)
or from other billing forms generated by the hospitals. These charges included room and
board, medications, procedures, and some charges for hospital staff use. Physician charges
were not included. Charges were converted to costs using Health Care Financing
Administration cost-to-charge ratios specific to each hospital.# Costs were further adjusted
to a U.S. equivalent using the Cost of Living Index for Selected Metropolitan Areas® and
then converted to 1999 dollars using the Consumer Price Index for medical care.6

The number of patients, hospitalization episodes, days hospitalized, and costs were
aggregated by government, private, or uninsured/unknown payer. Government payer
included local, state, and federal (Medicare, Medicaid, both Medicare and Medicaid, or
Veterans Administration) sources. Three separate multivariate logistic regression analyses,
using backward selection, identified factors associated with having government, private, or
no/unknown insurance. Public sector costs of TB care included those paid for by
government sources directly and the costs of care for uninsured patients in public hospitals,
which are indirectly paid by taxpayer dollars.

A spreadsheet model was used to calculate the direct and indirect costs of eliminating
inpatient TB care for the following persons found to be at high risk for frequent or long TB
hospitalization paid for by the public sector: people who are homeless, people who are HIV-
positive, non-Hispanic blacks, substance abusers, correctional facility residents, MDR TB
patients, long-term care residents, and uninsured persons cared for in public hospitals.2

Using data from the above study cohort, the number of high-risk hospitalized TB patients in
the United States was estimated from the ratio of high-risk study patients to total U.S. TB
patients, and total U.S. hospitalization costs for high-risk persons were estimated based on a
range of days per patient and cost per patient per day of hospitalization procedures and
medications. Physician costs were estimated using the number of hospitalization days from
the study and the cost per day of care calculated from the Physicians Fee and Coding
Guide.” Indirect productivity losses due to hospitalization were estimated from the number
of hospitalization days times daily wages calculated from average weekly earnings reported
by the Bureau of Labor Statistics.® Leisure time was valued at the same rate as work time,
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thus eliminating the need to distinguish between employed and unemployed TB patients in
valuing productivity losses. A range of cost estimates is provided based on the first quartile,
median, average, and third quartile distribution of days per patient; a similar range is
provided for cost per patient per day.

Estimates of direct and indirect costs of eliminating hospitalization were compared with
estimated costs of preventing TB hospitalization in high-risk persons. Preventing TB
hospitalization is assumed to involve early diagnosis of TB disease and prevention of TB
disease through targeted screening and treatment of TB disease and latent TB infection
(LTBI). Cost estimates ($215 per person) of targeted screening and treatment in a high-risk
population come from unpublished calculations using data from a U.S. study of contact
investigations. Methods from that study are described in Marks et al.? This cost estimate
includes tuberculin skin tests, chest radiographs, sputum exams, the provision of nine
months of isoniazid (INH) for contacts to patients having drug-susceptible disease or four
months of rifampin for contacts to INH-resistant TB patients,10 treatment costs of INH-
induced hepatitis,1! diagnosis and treatment of identified TB patients and suspects, and
personnel costs associated with each exam or service. Also included in prevention estimates
is the cost of nine months of twice weekly directly observed treatment (DOT) for all high-
risk persons,12 nine months of housing®3 and food!4 and one day of social work services!®
for homeless persons, nine months of outpatient substance abuse treatment for substance
abusers,16 and nine months of anti-HIV medication along with monthly liver enzyme
exams’ for HIV-infected persons. It is assumed that early treatment of identified TB disease
will prevent TB hospitalization and that nine months of treatment for LTBI will prevent 93
percent of TB disease and all subsequent TB hospitalizations.

Of the 1,493 TB patients in the study cohort, 733 individuals were hospitalized for TB just
prior to diagnosis or during the period of their TB treatment.

Figure 1 presents the distribution of insurance coverage for the 733 TB patients hospitalized
for TB. Table 1 presents TB hospitalizations, lengths, and costs by payer status for the study
cohort.

Fifty-two percent of patients hospitalized for TB had government insurance coverage.
Government insurance paid for most (57 percent) TB hospitalization costs. The greater
hospitalization length (median 13 days, mean 24 days), cost per episode (median $8,972,
mean $14,518), and average number of episodes per patient (1.15) resulted in
disproportionately higher hospitalization costs for those insured by the government
compared with others. Multivariate analysis found that those with government insurance
were more likely to be HIV infected and less likely to be age 15 to 64 or of Hispanic
ethnicity.

Thirty-six percent of those hospitalized were either uninsured (25 percent) or had unknown
insurance status (11 percent). The median cost of hospitalizing a patient with no/unknown
insurance was $7,027 (average $14,689). Care for these patients accounted for 34 percent of
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TB hospitalization costs in the study. In multivariate analysis, patients who were age 15 to
64, Hispanic, or homeless were more likely to be uninsured or have unknown insurance
status than others. Homeless patients with no/unknown insurance (approximately half of
homeless patients) had significantly longer hospitalizations than others, which resulted in
greater costs.

Private insurance paid for only 9 percent of TB hospitalization costs, relative to its 12
percent share of patients. This is because both hospitalization length (median eight days) and
average number of hospitalization episodes per patient (1.04) for privately insured patients
were lower than for both the government-insured and no/unknown insurance status patients.
In multivariate analysis, those having private insurance were more likely to be age 25 to 64.
Those less likely to be privately insured were substance abusers, homeless patients, and
HIV-infected patients.

Patients who had private insurance were significantly less likely (odds ratio [OR] = 0.5, 95
percent confidence interval [CI] = 0.3-0.7) to have been admitted through the emergency
room (ER), while those of no/unknown insurance status were more likely (OR =2.0,95
percent Cl = 1.4-2.8) to enter through the ER. Non-Hispanic black patients were more likely
to be admitted through the ER than patients from other race/ethnic groups (OR = 1.9,95
percent Cl = 1.4-2.5). Almost three-quarters of non-Hispanic black patients were admitted
through the ER, compared with 60 percent of other groups.

Eighty percent of patients with no/unknown insurance were cared for in public hospitals.
Public sources paid for an additional 28 percent of TB hospitalization costs to cover this
group. Thus, public sources paid more than 85 percent of TB hospitalization costs
(57percent of costs paid directly by government sources plus 28 percent of costs to care for
patients with no/unknown insurance in public hospitals). Private insurance paid for 9 percent
and private hospitals paid the remaining 6 percent of TB hospitalization costs.

Table 2 presents the detailed calculations of direct and indirect costs of eliminating TB
hospitalizations compared with the costs of targeted preventive services for the high-risk
group of homeless persons, HIV-positive persons, non-Hispanic blacks, substance abusers,
correctional facility residents, MDR TB patients, long-term care residents, and uninsured
persons cared for in public hospitals currently paid for by the public sector. The benefits of
eliminating TB hospitalization for this high-risk group include a low of $32 million, a
median of $72 million, an average of $173 million, and a high of $187 million. Targeted
prevention for the high-risk group is estimated to cost $68 million and includes (1) diagnosis
and DOT of TB infection and disease; (2) housing, food, and social work services for
homeless persons; (3) outpatient substance abuse treatment for substance abusers; and (4)
anti-HIV medication and additional medical exams for HIV-infected persons. Net benefits to
the public sector of targeted prevention services range from a net cost of $36 million at the
low end of hospitalization costs to cost savings of $4 million, $105 million, and $119
million for the median, average, and high estimates of hospitalization costs, respectively.

The demographics of this 1995 study cohort were somewhat more representative of an urban
population than of all U.S. TB patients. Participants were more likely to be black (42 percent
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vs. 33 percent) or Hispanic (24 percent vs. 21 percent) and less likely to be white (15 percent
vs. 27 percent). However, TB is becoming more of a metropolitan urban disease and less of a
rural one, with three-fourths of TB cases reported from metropolitan statistical areas with
more than 500,000 people.

The cost-benefit analysis includes hospitalization costs over the period of TB treatment,
which generally lasts from six to nine months, and targeted preventive services for nine
months. While the benefits of some targeted preventive services, such as treatment for LTBI
(in greatly reducing the risk of TB disease) and of DOT (in decreasing the risk of MDR TB),
are long-lasting, others, such as HIV antiretrovirals and housing, need to be continued past
the nine month time frame for benefits to continue.

Discussion

Taxpayer dollars paid for nearly all (85 percent) TB hospitalization costs since patients were
covered by Medicaid, Medicare, Veterans Administration, state, or local government sources
or because uninsured patients were cared for in public hospitals. A comparison of the
benefits to be derived by the public sector in eliminating inpatient TB care with the costs of
targeted preventive services for persons at high risk for TB hospitalization who would likely
be paid for by taxpayer dollars shows that targeted preventive services save $4 million at the
median, $105 million on average, and $119 million at the high end of hospitalization cost
estimates. Since public resources are used to pay nearly all the high costs of late-stage TB
care, it would save taxpayer dollars to shift resources the public sector is currently using for
hospitalization to target preventive services to persons at high risk for TB hospitalization.

The benefits of eliminating TB hospitalization by targeted preventive services are likely to
be understated. Additional benefits over an extended analytic horizon may include
reductions in non-TB hospitalizations, especially for the homeless and for HIV-infected
persons who are provided with housing (and possibly links to jobs and permanent housing
through the social worker) and other needed medical and social services. Because of access
to anti-retroviral medications, HIV-infected persons may have a reduced incidence of
opportunistic infections (other than TB), reduced outpatient medical costs, and an increased
survival rate. Because of placement of this high-risk group on DOT, the incidence of MDR
TB in this population may decline. Treatment for substance abuse may have various long-
term medical and social benefits. Prevention and early diagnosis of TB may avoid chronic
lung and other permanent medical conditions that are sequelae of TB. Although this study
used data based on a nine-month INH treatment for LTBI, recently recommended shorter TB
regimens!” may provide greater benefits at lower costs in some populations.

Federal, state, and local governments may save taxpayer dollars by targeting preventive
services to persons at high risk for TB hospitalization. Diagnostic and treatment services for
TB infection and disease could be provided at HIV clinics, long-term care institutions, jails
and prisons, drug treatment centers, and places where homeless individuals congregate.
Similar services need to be provided, as demonstrated by high ER use, to non-Hispanic
blacks and those lacking health insurance. Linking high-risk persons to housing, substance
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use treatment, and antiretroviral medication may have long-term benefits beyond the

scope of this study.
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FIGURE 1. INSURANCE STATUSOF HOSPITALIZED TUBERCULOSISPATIENTS
*Covered by both Medicaid and Medicare.
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