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Public Health Impact
of Targeted Tuberculosis
Screening in Public
Schools
| Soju Chang, MD, MPH, Lani S.M. Wheeler,

MD, FAAP, and Katherine P. Farrell, MD, MPH

Persons born where tuberculosis (TB) is prev-
alent are at higher risk of contracting the dis-
ease. In Maryland, people born in countries
where TB is prevalent comprised 43% of TB
cases in 1998.1 In Anne Arundel County,
Maryland, where only 3% of the population
is foreign born,2 40% of active TB cases in
1998 were foreign born.3 The incidence rate
for foreign-born county residents was 66 TB
cases per 100000 population (compared with
a US rate of 6.8 per 100000 for the general
population and 28 per 100000 for the
foreign-born population).1 Among US-born
county residents, incidence was only 3 TB
cases per 100000.

In 1987, active pulmonary TB occurred in
2 foreign-born students in the Anne Arundel
County public school system, and 35 school
contacts (i.e., people who came into contact

with TB cases at school) developed latent TB
infection (LTBI). In 1989, the Anne Arundel
County Department of Health, in collabora-
tion with the county’s public school system,
instituted a policy of targeted screening of all
foreign-born students entering public schools,
using the tuberculin skin test (TST) and the
guidelines of the American Academy of Pedi-
atrics, the Advisory Committee for Elimina-
tion of Tuberculosis of the Centers for Dis-
ease Control and Prevention (CDC), and the
American Thoracic Society.4,5 The policy was
revised in 1996 to include any untested
foreign-born students.

All those born outside the United States,
including American citizens, are defined as
foreign born. Such students must show TST
documentation before enrolling in school.
Students with a history of TB must show
documentation of adequate therapy.4,5

In 1999, the county department of health
evaluated the health and economic impact of
targeted TB screening by retrospectively re-
viewing data on those that the department
had screened from 1993 to 1998.

METHODS

TST report cards contain the ages and TST
readings of students tested by the county de-
partment of health. TB clinic records contain
more detailed data on students with positive
TSTs, including age, sex, ethnicity, place of
birth, TST reading, medical and radiological
examination results, and medication, duration,
outcome, and side effects of treatment for TB
(either active or latent infection).

TSTs were administered and read by
trained public health nurses. Results, recorded
in millimeters, were classified as positive if in-
duration size was 10 mm or larger. Reactor
rate is the number of students who were TST
positive divided by the number tested, and
case finding rate is the number with active
TB divided by the number tested. Adherence
rate is the number of TST-positive students
who accepted treatment and remained in
Anne Arundel County until at least 6 months
of treatment was completed.

For the economic analysis, intervention
cost was defined as the cost of screening and
medical follow-up, and disease cost averted as
the potential cost of managing the TB cases
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Note. Numbers of students are given in parentheses. AAC DOH = Anne Arundel County Department of Health; CXR = chest x-ray;
TB = tuberculosis; LTBI = latent TB infection.

FIGURE 1—Flowchart of tuberculin skin test (TST) screening and clinical follow-up among
foreign-born students: Anne Arundel County, Maryland, 1993–1998.

prevented. Net cost (saving) was defined as in-
tervention cost minus disease cost averted,
and the dollar investment–saving ratio was
net cost (saving) divided by intervention cost.6

The economic analysis involved the follow-
ing assumptions: (1) all students with LTBI
completed 9 months of treatment; (2) lifetime
risk of active TB disease for a child with a
positive TST was approximately 10%7,8 (all
children were assumed to have normal im-
mune systems and average reactivation risk);
(3) the efficacy of 6 months of isoniazid in re-
ducing the lifetime risk of active TB was con-
sidered to be 69%8; (4) the number of TB
disease cases averted was calculated as the
number of students remaining in Anne Arun-
del County who completed at least 6 months

of LTBI treatment multiplied by 0.069 (life-
time risk of developing TB disease × isoniazid
efficacy); (5) productivity losses and discount-
ing of costs were ignored; (6) future costs of
TB disease were conservatively assumed to
remain the same as those reported in a 1995
study.9

RESULTS

Between 1993 and 1998, a total of 706
foreign-born students referred by school reg-
istrars to the Anne Arundel County Depart-
ment of Health, all without prior positive
TSTs, received a TST and returned for a
reading (adherence rate for TST reading=
100%) (Figure 1). Of these, 116 were positive

(median age=14 years) and 590 were nega-
tive (median age=10 years), yielding a reac-
tor rate of 16.4%. Students with positive
TSTs tended to be older (for positive TST,
mean=13.0 years [SD=3.9]; 95% confi-
dence interval [CI]=12.3, 13.7; P< .001; for
negative TST, mean=10.7 years [SD=4.2];
95% CI=10.3, 11.0; P< .001). Ethnicity was
54% Asian, 23% Hispanic, 18% White, 4%
Black, and 1% “Other.” Ninety-three percent
of foreign-born students came from areas
with high TB prevalence (Africa, Asia, Latin
America, Middle East, parts of the former So-
viet Union, and Eastern Europe).

All students with positive TSTs (n=116)
received physician evaluations and chest
x-rays. The median interval between TST
reading and chest x-ray examination was 26
days (95% CI=24, 27). One student was di-
agnosed with active TB, for a case finding
rate of 0.14%. The infection was asympto-
matic, with an abnormal chest x-ray result
consistent with TB, a negative smear, and a
positive culture.

Of the 115 candidates for LTBI treatment
(TST positive, age <35 years, no active dis-
ease), 6 (5%) refused. All but 2 of the 109
who agreed to treatment received self-admin-
istered isoniazid under parental supervision;
the 2 exceptions, who were contacts of a
child with isoniazid-resistant TB, received
rifampin. Seventeen of these 109 students
moved away from Anne Arundel County be-
fore completing treatment; of the remaining
92, 83 received at least 6 months of treat-
ment, 8 were nonadherent (<6 months of
treatment), and 1 had missing information,
for an adherence rate of 90%. No side effects
were reported.

Without treatment, an estimated 11 cases
of active TB disease would have occurred
during the lifetimes of those with LTBI. An
estimated 6 to 8 cases were averted with iso-
niazid treatment (assuming an isoniazid effi-
cacy of 69%–99% in children).4,8,10,11

Staff salaries and benefits (physician,
nurse, and radiology technician) accounted
for 85% of the intervention cost, an esti-
mated $32617 for 6 years. The potential
cost of lifetime disease averted was estimated
at $98350 (Table 1). Net cost (saving) was
$65733. From the societal long-term per-
spective, $2 was saved for every $1 invested.



American Journal of Public Health | December 2002, Vol 92, No. 121944 | Research and Practice | Peer Reviewed | Chang et al.

 RESEARCH AND PRACTICE 

TABLE 1—Economic Analysis of Targeted Tuberculosis Screening in Public Schools: Anne Arundel 
County, Maryland, 1999

Cost category Cost per individual, $ No. of students Total cost, $ Source

Intervention cost

One TST and reading 11.70 706 8 260.20

One physician evaluation, 1 CXR and reading, 8 follow-up visits, 9 months of isoniazid 211.80 115 24 357.00

Total: screening, diagnosis, and treatment 32 617.20 AAC DOHc

Disease cost averted: outpatient/inpatient treatment and contact tracing 16 391.66a 6b 98 349.96 Mohle-Boetani et al.9

Note. Preventive treatment with rifampin would add additional cost of $540.00 per individual. AAC DOH = Anne Arundel County Department of Health; TST = tuberculin skin test; CXR = chest x-ray.
aCost per tuberculosis case.
bNumber of tuberculosis cases prevented.
cUnpublished data.

DISCUSSION

This study shows the large public health
and economic impacts of targeted TB screen-
ing in public schools. The adherence rate was
100% for TST reading and 90% for LTBI
treatment, which exceeded the Healthy Peo-
ple 2010 objective of 85% and the US base-
line of 62% for those treated for LTBI in
1997.12 The return on investment for TB pre-
vention was 200%.

The total number of foreign-born students
in the county public schools, as well as the
number of students screened by private phy-
sicians, is unknown. Despite the fact that its
evaluation of school-based, targeted TB
screening was limited to those students
screened in Anne Arundel County Depart-
ment of Health clinics, the results of this
study should be viewed in terms of relevance
to public health, the benefits and drawbacks
of the targeted screening policy, and potential
duplication of the program.

Although transmission of TB from children
with active TB is rare, several instances of
school transmission, most involving foreign-
born, older children, have been reported.9,13–15

Ideally, the school health system should en-
sure that students with active TB are identi-
fied and treated before attending school to
avoid potential transmission, but such a re-
quirement would be difficult to implement,
given a mean time of 26 days between
screening and clinical evaluation.

The targeted screening policy had limita-
tions. The sensitivity and specificity of the
TST for detecting TB depend on the epi-
demiological risk of the target population,

and predictive values are influenced by the
size of indurations considered to be posi-
tive.4,16,17 False-positive results occur owing
to nontuberculous mycobacteria or bacille
Calmette-Guérin, especially within 3 to 5
years of vaccination.18,19 False-negative results
occur in about 10% of immune-competent
children with culture-documented TB.20–22

However, the TST is the best screen
available.4,5,22

Birthplace was checked at school registra-
tion. Individual risk assessment would be
ideal, since only those from countries with
high TB prevalence need screening. Individ-
ual risk assessment was too difficult for the
admissions staff to administer, however, so all
foreign-born students were asked for docu-
mentation of TST, regardless of citizenship or
country of origin. US-born students with high-
risk household members or extensive travel
to TB-endemic areas were not screened, al-
though they were also at risk.23

Variation in reactor rates, treatment adher-
ence, local school structure, origins and mi-
gration rates of foreign-born persons, parental
cooperation, and local TB control program
strength could all affect attempts to duplicate
the results described here.

Universal TB screening is contraindicated
in low-risk populations.4,5,9,24 Targeted
screening of high-risk groups for TST and
treatment of LTBI are recommended by the
American Academy of Pediatrics, the Advi-
sory Committee for Elimination of Tubercu-
losis of the CDC, and the American Tho-
racic Society4,5 and have been proven
cost-effective.9,25–29 School TB screening
practices, both in Maryland and in the

United States as a whole, vary by state
statutes, local policies, screening criteria,
type of test, and follow-up.30,31

As US rates decline, the treatment of LTBI
and the control of imported TB become pri-
orities. Despite its limitations, targeted school
screening followed by LTBI treatment can be
cost-effective against TB in recent immigrants
(<5 years).9,14,30,32,33 This study offers further
support for the recommendations of the
American Academy of Pediatrics, the CDC,
and the American Thoracic Society.
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