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Objectives. This study investigated the socioeconomic profile of foreign-born tuber-
culosis patients in New Jersey.

Methods. Foreign- and US-born tuberculosis patients in 1994–1999 were compared
using various measures of socioeconomic status.

Results. Out of 4295 tuberculosis patients, 2005 (47%) were foreign-born. Foreign-
born patients resided in more affluent, more educated, and less crowded areas than
did US-born patients (P<.005). They were also more likely to have been employed dur-
ing the 2 years before diagnosis (62% vs 41%, P<.001). Private physicians treated the
majority of South Asian–born patients.

Conclusions. Substantial numbers of employed foreign-born tuberculosis patients
now reside in affluent New Jersey locations. Changes in tuberculosis control programs
may be required when the socioeconomic status and place of residence of foreign-born
populations diverge from traditional assumptions linking poverty with tuberculosis. (Am
J Public Health. 2003;93:XXX–XXX)
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gration patterns in the past decade, with po-
tential consequences for TB treatment and
control programs. Several demographic and
health trends motivated our analysis. First,
whereas 47% of New Jersey’s TB cases oc-
curred among foreign-born residents during
1994–1999, only 13% of New Jersey resi-
dents are foreign-born (according to the 1990
US census, the most recent for which figures
on place of birth are available). This percent-
age of foreign-born residents is the fourth
greatest among US states; in absolute num-
bers of foreign-born residents, New Jersey
ranks fifth. The population of New Jersey is
7.7 million, with more than 1.1 million per-
sons born either abroad (approximately
967000) or in Puerto Rico (approximately
144000).14 Second, of the 22 high-burden
TB countries so classified by the World
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Health Organization,15 19 appear on New Jer-
sey’s surveillance records for the years
1994–1999 (Table 1). Third, approximately
40% of New Jersey’s foreign-born population
arrived in the United States during the years
1980–1989,14 and New Jersey has remained
an important destination for new immigrants
to the United States in the years since then.
This has potentially significant implications
for New Jersey TB rates, because recent (<5
years) immigration is a risk factor both for TB
resulting from reactivation of latent Mycobac-
terium tuberculosis infection and for undiag-
nosed, active TB disease acquired elsewhere.1

Fourth, the distribution of the foreign-born
US population by region of birth has changed
substantially since 1960, when the European-
born population accounted for 75% of the
foreign-born US population. By 1990, Euro-
pean-born persons accounted for only 23%
of the foreign-born population, and Asians,
who had accounted for only 5% of the
foreign-born US population in 1960, now ac-
counted for 26%. The Latin American–born

With reports that tuberculosis (TB) rates
among the foreign-born have not declined in
tandem with those among the US-born, TB
among the foreign-born residents of United
States has become a persistent concern.1,2 Tal-
bot et al.3 reported that although the US-born
TB rate fell 40% from 1993 to 1998 (7.4 per
100000 in 1993 vs 4.4 per 100000 in
1998), the foreign-born TB rate fell only 12%
in the same period (34.1 per 100000 vs
30.1 per 100000). Nationwide, according to
the 1990 US census, 8% of the total popula-
tion was foreign-born, whereas 36% of TB
cases occurred among the foreign-born dur-
ing the years 1993–1998.3

Foreign birth is only 1 risk factor for TB in
the United States. Other risk factors for TB,
such as AIDS and injection drug use, have
been identified in recent decades.4,5 In con-
trast, the epidemiological evidence connecting
TB with socioeconomic deprivation is long-
standing, extending even to the last years of
the 19th century.6,7 Early-20th-century de-
clines in TB rates in the United States and
England have been attributed in part to re-
duced crowding and improved nutrition.8

More recent evidence points to the contin-
uing influence of poverty on TB rates. On the
macro (institutional) scale, Brudney and
Dobkin9 identified underfunding of TB con-
trol programs during the New York City fiscal
crisis of the 1970s as a contributing element
in the increased TB rates seen in the 1980s.
A recent Institute of Medicine report on TB
came to a similar conclusion.10 On the local
scale, several studies have found neighbor-
hood crowding to be strongly associated with
TB rates; in 1 of these studies, the associa-
tion persisted even after control for AIDS
prevalence.11–13

We conceived this article out of concern
that the close connection between poverty
and TB may have been complicated by immi-
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TABLE 1—World Health
Organization–Designated High-Burden
Tuberculosis Countries With Their
Corresponding Global Ranks of Burden
and New Jersey Foreign-Born Resident
Tuberculosis Counts: 1994–1999

Global Rank New Jersey
Country of Burden Count

Afghanistan 18 3

Bangladesh 4 15

Brazil 13 19

Cambodia 22 4

China 2 44

Congo, Democratic Republic 12 2

Ethiopia 9 8

India 1 394

Indonesia 3 10

Kenya 15 11

Myanmar 17 4

Nigeria 6 12

Pakistan 5 25

Peru 20 142

Philippines 7 206

Russian Federation 11 18

South Africa 8 0

Tanzania 14 0

Thailand 16 3

Uganda 19 2

Vietnam 10 69

Zimbabwe 21 0
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population of the United States also experi-
enced a large increase, growing from 9% of
the foreign-born population in 1960 to 44%
in 1990.16 Fifth, the median age of the for-
eign-born has declined, from 52 years in
1970 to 37 years in 1990.17 New Jersey has
been affected by changes in immigration pat-
terns observed at the national level.18,19

These trends pointed to the importance of
reexamining the socioeconomics of TB, the
subject of many previous investigations. In
particular, we hypothesized that the tradi-
tional age distribution and socioeconomic sta-
tus of TB patients and the socioeconomic pro-
file of the geographic areas within which TB
patients reside may have been altered by the
arrival of large numbers of TB patients from
regions of high TB endemicity. If large num-
bers of TB patients are now concentrated in

socioeconomically advantaged areas, the tra-
ditional health department model of care de-
signed for populations residing in socioeco-
nomically depressed areas may not be
applicable. It is imperative to address the is-
sues raised by these changes to maintain
progress in TB control and elimination in the
United States.

SUBJECTS AND METHODS

Tuberculosis cases counted by the New Jer-
sey Department of Health and Senior Ser-
vices for the years 1994–1999 were ana-
lyzed. These records contain the age, type of
treatment supervision at case report (health
department, private provider, both health de-
partment and private provider), employment
status within the past 2 years, place of birth,
date of report, and date of entry into the
United States (when relevant) of each patient,
among other variables. We grouped TB cases
by place of birth into 10 areas: Asia and the
Pacific Rim, United States and Canada,
Caribbean islands, Central America, Europe,
Mexico, Middle East and North Africa, South
America, South Asia (Afghanistan, Pakistan,
India, and Bangladesh), and Sub-Saharan
Africa. Patients born in Puerto Rico were clas-
sified with others from the Caribbean. For
foreign-born TB patients, we calculated the
time to diagnosis from the date of entry into
the United States.

For each New Jersey zip code area in
which at least 1 TB case was diagnosed, the
following variables were obtained from the
1990 census: percentage of population aged
25 years or older, proportion of college-
educated persons aged 25 years or older, per
capita income, and proportion of occupied
housing units with more than 1 person per
room (household crowding). Individual-level
TB records were matched with the educa-
tional attainment, per capita income, and
household crowding measures of the zip code
area of residence to assess the socioeconomic
context within which the patient resided.

The variables per capita income and house-
hold crowding have been used in previous
analyses of TB cases.12,13 We also analyzed
educational attainment, because we believe
that this variable reflects longer term or po-
tential socioeconomic status, whereas per ca-
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pita income and household crowding may re-
flect short-term circumstances when new im-
migrants are involved. A dichotomous sum-
mary measure of ecological socioeconomic
status was created from the 3 socioeconomic
variables: a zip code area was classified as af-
fluent if its per capita income and educational
attainment were in the highest tertile and its
household crowding was in the lowest tertile,
and as nonaffluent otherwise.

We compared US-born and foreign-born
TB patients with respect to variables repre-
senting the socioeconomic context of the
place of residence—educational attainment,
per capita income, household crowding, and
affluence. We also compared variables cap-
turing aspects of subject-level socioeconomic
status—working status within the 2 years be-
fore diagnosis for patients aged 25 to 65
years and type of health care provider at di-
agnosis. Age at diagnosis was also compared
by place of birth. All of these comparisons
were conducted using aWilcoxon rank-sum
test or a χ2 test. Mantel–Haenszel χ2 tests for
trend were conducted to assess how the pro-
portion of patients that are foreign-born
changes with levels of residential socioeco-
nomic factors. A subanalysis for children
aged 12 years or younger was also conducted
to see whether the results applied to pediatric
TB cases—that is, cases that are more likely
due to recent infection rather than reactiva-
tion of latent disease.

To assess heterogeneity of the results, we
made all comparisons by world region of
birth with the Kruskal–Wallis test. We also
performed a pairwise comparison of each of
the world regions of birth with the US-born.
Non–European-born patients were compared
with European-born patients with respect to
time from immigration. Because European-
born patients tended to have immigrated at
an earlier time than the non–European-born,
some of the differences observed may be due
to cohort effects.
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TABLE 2—New Jersey Tuberculosis (TB)
Counts and Annual Rates, by Year and
by US vs Foreign Birth: 1994–1999

TB Rate per
Year TB Count 100 000

Foreign-born

1994 293 26.4

1995 324 29.2

1996 383 34.5

1997 342 30.8

1998 327 29.4

1999 334 30.1

US-born

1994 539 8.1

1995 488 7.4

1996 397 6.0

1997 348 5.3

1998 293 4.4

1999 225 3.4

TABLE 3—Tertile Distributions of Household Crowding, Educational Attainment, and Per
Capita Income Among Patients, by US vs Foreign Birth: 1994–1999

No. (%)

Distributions US-Born Foreign-Born Total

Household crowding,a %

0–3.6 693 (30.3) 742 (37.0) 1435

3.6–10.6 722 (31.5) 674 (33.6) 1396

10.6–22.3 875 (38.2) 589 (29.4) 1464

Educational attainment,b %

0–29.6 865 (37.8) 572 (28.5) 1437

29.6–40.4 789 (34.5) 640 (31.9) 1429

40.4–90.4 636 (27.8) 793 (40.0) 1429

Per capita income,c $

4 900–11 700 941 (41.1) 512 (25.5) 1453

11 900–16 900 734 (32.1) 672 (33.5) 1406

16 900–64 900 615 (26.9) 821 (41.0) 1436

Affluent TB patientsd

Affluent 402 (18) 542 (27) 944

Nonaffluent 1889 (82) 1462 (73) 3351

Totale 2291 2004

aHousehold crowding was measured as the percentage of occupied housing units with more than 1 person per room. χ2 test
for trend: P < .0001.
bEducational attainment was defined as proportion of the population aged 25 years or older with any college education. χ2 test
for trend: P < .0001.
cχ2 test for trend: P < .0001.
d P < .001, by χ2 test. A TB patient was defined as affluent if the associated zip code area’s per capita income and
educational attainment were in the highest tertile and household crowding was in the lowest tertile.
eOne Canadian-born patient was grouped with US-born patients.
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RESULTS

During the years 1994–1999, 4295 TB
cases were identified in New Jersey—2290
among US-born residents, 1 among Cana-
dian-born residents, and 2004 among other
foreign-born residents. Of the 2005 foreign-
born patients, 991 (49.4%) were born in
World Health Organization–designated high-
burden TB countries.15 The New Jersey aver-
age annual case rate during these 6 years was
30.1 per 100000 among the foreign-born
and 5.8 per 100000 among the US-born.
Table 2 shows the counts and annual rates by
year and by place of birth.

Areas where US-born and foreign-born pa-
tients resided differed significantly with re-
spect to all 3 socioeconomic contextual vari-
ables. On average, foreign-born patients
resided in zip code areas exhibiting less
household crowding (median 6.0% vs 9.8%
housing units with >1 person per room),
higher per capita income (median $15500 vs
$12600), and greater educational attainment
(median 38.9% of population aged 25 years
or older with at least some college education
vs 34.3%) (P=.003, < .001, and < .001, re-
spectively). This relationship persisted in all
years and for all 3 variables and was statisti-
cally significant at P≤ .01 for all, with the ex-

ception of household crowding in the years
1998 and 1999.

Table 3 shows the distribution of tertiles of
household crowding, per capita income, and
educational attainment by place of birth. In
each case, the Mantel–Haenszel χ2 test for
trend is highly significant (P<.0001); the pro-
portion of patients who are foreign-born rises
as residential socioeconomic status increases.
Of the 2005 foreign-born patients, 542
(27%) lived in affluent areas; of the 2290
US-born patients, 402 (18%) lived in areas so
designated (P<.001).

The sample included 1509 US-born and
1400 foreign-born patients aged 25 to 65
years. Foreign-born patients aged 25 to 65
years were more likely than US-born patients
to have been working within the 2-year pe-
riod preceding diagnosis: 61.9% (n=867) of
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foreign-born vs 41.0% (n=619) of US-born
patients (P<.001). However, the likelihood of
exclusively private treatment was about the
same for both groups: 41.2% (n=577) of for-
eign-born vs 40.5% (n=611) of US-born pa-
tients (P=.70).

Tuberculosis Among Children
During 1994–1999, 65 foreign-born pa-

tients and 190 US-born patients aged 12
years or younger were included in the
sample. The median age at diagnosis was 3
years for foreign-born children and 8 years
for US-born children (P<.001). Like their
adult counterparts, foreign-born pediatric pa-
tients tended to reside in zip code areas ex-
hibiting less crowding (9.0% vs 10.3% occu-
pied housing units with more than 1 person
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TABLE 4—Distribution of Numbers of Patients and Zip-Code Level Socioeconomic Indicators,
by World Region of Birth: 1994–1999

Median 25- to 65-Year-Old 25- to 65-Year-Old 
Attainment of Per Capita Time From Patients Employed Patients With
Some College Income, Thousands Household Arrival in US to 2 years Preceding Exclusively Private
Education, % of Dollars Crowding,c % Median Age, y Diagnosis, y Diagnosis, % Treatment, %

Region (n)a (P Value)b (P Value)b (P Value)b (P Value)d (P Value)d (P Value)d (P Value)d

Africa (72) 39 (.008) 12.8 (.3) 10 (0.8) 31 (< .001) 3 (< .001) 65 (.001) 38 (.9)

Asia (437) 44 (< .001) 17.6 (< .001) 3 (< .001) 41 (.17) 6 (< .001) 65 (< .001) 46 (.09)

Caribbean (378) 33 (< .001) 12.2 (.1) 11 (< .001) 40 (< .001) 9 (.001) 52 (.001) 40 (.12)

Central America (96) 35 (.3) 12.9 (.04) 9 (.2) 30 (< .001) 4 (< .001) 67 (< .001) 29 (.07)

Europe (143) 35 (.1) 16.1 (< .001) 4 (< .001) 56 (< .001) 14 59 (.003) 58 (.004)

Mexico (76) 36 (.3) 13.0 (.4) 7 (.5) 26 (< .001) 8 (< .001) 64 (.005) 18 (.004)

Middle East/North Africa (19) 39 (.008) 12.4 (.07) 11 (.6) 38 (.028) 4 (.03) 31 (.6) 38 (.9)

South America (341) 30 (.1) 12.9 (.002) 10 (.1) 33 (< .001) 4 (< .001) 71 (< .001) 26 (< .001)

South Asia (437) 48 (< .001) 18.7 (< .001) 3 (< .001) 37 (< .001) 5 (< .001) 62 (< .001) 55 (< .001)

US and Canada (2291) 34 12.7 10 43 Not applicable 41 40

aNumber of foreign-born patients does not sum to 2005, because 5 patients were of unknown nationality and 1 Canadian-born patient was grouped with US-born patients.
bP values for comparing patients in each world region of birth with US-born patients.
cPercentage of housing units with more than 1 person per room.
dAll P values computed from pairwise comparison with US-born patients, with the exception of time to diagnosis, for which P values are computed from a pairwise comparison with European-born
patients.

per room; P=.009), higher per capita income
(median $13000 vs $11700; P<.001), and
higher educational attainment (median
34.8% with some college education vs
32.7%; P=.014). The proportion of pediatric
patients who were foreign-born increased as
residential socioeconomic status increased, al-
though this effect was somewhat more mod-
est than the one observed overall (P=.012,
.003, and .03, respectively, for household
crowding, per capita income, and educational
achievement).

Foreign-Born by Region
Table 4 shows the distribution of numbers

of TB patients and the zip code–level socio-
economic indicators by world region of birth.
(Because denominator data by world region
for New Jersey cases were not available, it
was not possible to present region-specific
rates.) Educational attainment, household
crowding, and per capita income of patients
in the zip code areas where foreign-born pa-
tients resided differed significantly among the
different world regions (P<.001). Post hoc
analysis showed that, in general, the zip code
areas in which Asian and South Asian TB pa-
tients lived had higher educational attain-

ment, less household crowding, and higher
per capita incomes than the areas in which
US-born TB patients resided (P<.001 for all
comparisons). Levels of the 3 variables in zip
code areas where Mexican-born patients
resided were similar to levels in areas where
US-born patients resided (P>.3 for all).

Subject-level covariates by world region of
birth are also presented in Table 4. With the
exception of European-born patients, foreign-
born patients were younger at diagnosis than
US-born patients, although this result was not
statistically significant for patients born in the
Middle East and Asia. Compared with Euro-
pean-born patients, patients born in all other
world regions had a significantly shorter me-
dian time to diagnosis from the date of entry
into the United States (P≤ .001 for all regions
except the Middle East and North Africa, for
which P=.027). Time to diagnosis was miss-
ing for 267 patients.

There was a statistically significant associa-
tion between world region of birth and both
employment status and health care provider
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type (P<.001 for both). With the exception of
patients born in the Middle East (n=19) and
in the United States plus Canada (n=2291),
the majority of patients aged 25 to 65 years
born in each of the world regions were em-
ployed during the 2 years before diagnosis.
Only among patients born in Europe and
South Asia had a majority been treated exclu-
sively by a private physician (57.9% and
54.8%, respectively).

DISCUSSION

Just as the AIDS epidemic altered the age
distribution of TB, recent immigration pat-
terns may have produced changes that chal-
lenge the conventional wisdom pairing TB
and poverty. An epidemic of TB among
young foreign-born residents living in rela-
tively affluent areas of New Jersey flies in the
face of long-held stereotypes regarding the so-
cioeconomics of TB overall and in particular
among the foreign-born. This observation es-
pecially applies to immigrants from Asian and
South Asian countries, who constitute 43.6%
of foreign-born TB patients in New Jersey.
Our results agree with those of a study of TB
in Great Britain, which found that although



June 2003, Vol 93, No. 6 | American Journal of Public Health Davidow et al. | Peer Reviewed | Research and Practice | 5

 RESEARCH AND PRACTICE 

Q8

Q9

Q10

Q11

Q12

poverty was associated with TB among
Whites, no such relationship existed among
persons of Asian origin.20

The original Centers for Disease Control
and Prevention plan to eliminate TB in the
United States by 2010 was based on the as-
sumption that elimination could be accom-
plished by means of targeted interventions
aimed at high-risk groups such as the HIV-
infected, substance abusers, homeless per-
sons, and the foreign-born.21 It was theorized
that such groups were burdened with multi-
ple health and social problems, and treatment
programs were designed accordingly. How-
ever, our analysis shows foreign-born TB pa-
tients to be more likely than US-born patients
to live in relatively affluent locations, to seek
medical treatment outside the public health
system, and to be employed during the 2-year
period before diagnosis.

These results have implications for TB con-
trol activities and treatment. First, if current
trends continue, New Jersey can soon expect
more than 300 new foreign-born patients an-
nually, with approximately one third residing
in relatively affluent areas. As a result, re-
source allocation for TB control may need to
be adjusted to meet the challenge of foreign-
born TB patients residing in affluent areas.
However, the modification should be cau-
tious, given that nearly two thirds of foreign-
born patients still reside in areas whose lower
socioeconomic profile is the one that is tradi-
tionally associated with TB.

Second, if large numbers of foreign-born
patients obtain treatment from private physi-
cians, those physicians will need to be better
informed about the correct treatment of TB
and latent TB infection. Previous studies have
shown that private physicians are less likely
than ___ to provide correct TB treatment.22,23

This physician education could be accom-
plished by means of better collaboration be-
tween local TB control and prevention agen-
cies and private providers, including
consultation to discuss appropriate drug regi-
mens and case management strategies and
provision of American Thoracic Society/Cen-

ters for Disease Control and Prevention treat-
ment recommendations and guidelines. Other
essential ingredients for the successful treat-
ment of foreign-born TB patients by private
providers would include broadening the use
of directly observed therapy and incentives in
the treatment of private patients and distrib-
uting educational materials in languages other
than English. Moreover, if a relatively affluent
TB patient does seek medical care from a
public chest clinic, incentives such as food,
clothes, and bus tokens to ensure compliance
with a demanding TB regimen may be less
likely to succeed.24

Third, if large numbers of foreign-born TB
patients are employed during the 2-year pe-
riod before diagnosis, they are also more
likely to be working (1) during the course of
their treatment and (2) during their infectious
period. With respect to treatment, public
clinic hours, which typically are limited and
thus represent a possible barrier to treatment
for a person with a demanding work sched-
ule, will need to be expanded. With respect
to the possibility of working during the infec-
tious period, more resources will be needed
for conducting contact investigations in the
workplace. The importance of allocating suffi-
cient resources to contact investigations in
general is substantiated by our observation
that foreign-born TB patients are likely to be
younger at diagnosis than US-born TB pa-
tients and hence have a greater probability of
transmission, as documented in a number of
studies.25,26 TB control officers carrying out
contact investigations involving undocu-
mented or noncitizen foreign-born patients
and their possibly undocumented/noncitizen
foreign-born contacts will need to convey
that cooperation will not increase the risk of
deportation.

The subanalysis of pediatric TB patients
also showed that foreign-born pediatric pa-
tients resided in socioeconomically more ad-
vantaged areas than US-born pediatric pa-
tients. However, the absolute levels reflect a
relatively deprived socioeconomic context for
all pediatric patients, regardless of place of
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birth. Because children are more likely than
adults to have been recently infected, this is
evidence that recent transmission is still linked
to socioeconomically deprived environments.

The epidemiology of pediatric TB is not
clear, given the likelihood that some US-born
pediatric TB patients have foreign-born par-
ents. (Note that the median age of non-
European, foreign-born patients is 37 years,
an age at which parenthood is likely.) A study
of largely US-born (84%) children in Califor-
nia found that having a foreign-born parent
was a risk factor for a positive tuberculin skin
test, as was travel to and receiving visitors
from countries where TB is endemic.27 In
Great Britain, McCarthy found that approxi-
mately one fifth of TB infections among
Asian immigrants were most likely acquired
during a return visit to Asia.28 Anonymous
surveillance data such as those analyzed here
do not permit us to resolve the question of
whether a child’s infection was recently ac-
quired (either in the United States or abroad
during a visit to a parent’s country of origin)
or due to reactivation of latent infection. An-
other possibility is that active disease in a
child was present before immigration but re-
mained undiagnosed until residence was es-
tablished in the United States.

This study was limited by (1) the unavail-
ability of country-specific estimates of New
Jersey’s foreign-born population, and (2) im-
perfect data on individual socioeconomic sta-
tus of TB patients. As is the case in many dis-
ease registries maintained by state health
departments, indicators of individual socio-
economic status in New Jersey’s TB registry
are largely missing.29 Because information
about health insurance carriers and specific
employment at diagnosis was not available,
we sketched out the individual socioeconomic
status of the patients, using the variables
provider type and employment status during the
2 years before diagnosis. Although both of
these variables do point toward a higher so-
cioeconomic status, they also have program-
matic implications as discussed ___.
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In 1997, New Jersey was one of 6 states in
which the foreign-born population was esti-
mated to exceed 1 million.30 The other 5
states were California, Florida, Illinois, New
York, and Texas; in these states, as in New Jer-
sey, a large proportion of the foreign-born
population—from a minimum of 39% (Illinois)
to a maximum of 50% (California)—arrived in
the United States between 1980 and 1989.14

These 5 states also exhibit the largest US TB
burden.31 The particular socioeconomic pro-
file of the foreign-born TB patients in each of
these states is determined by a complex array
of economic, demographic, and historical fac-
tors. Some of the differences observed in this
study can be attributed to cohort effects; for
example, the difference between non-
European-born patients and European-born
patients with respect to time to diagnosis re-
flects the fact that the majority of European-
born patients immigrated as part of an earlier
cohort. Each state will need to perform its
own analysis to tailor the measures appropri-
ate to its own foreign-born population.

The Immigration Act of 1990, which es-
tablished the H-1B visa category, enabled
highly trained professionals from abroad to
enter the United States, many of whom set-
tled in northern New Jersey and elsewhere—
for example, so-called “Silicon Valley” in Cali-
fornia.32,33 These relatively affluent and
well-educated immigrants lifted the socioeco-
nomic profile of the foreign-born in the states
where they settled. As is the case in New Jer-
sey, a large proportion of these “high-tech”
immigrants arrived from high-burden TB
countries. Thus, the relationship between so-
cioeconomic status and TB among the for-
eign-born we observed in New Jersey may
well be discernible elsewhere in the United
States.

Nationwide, the higher socioeconomic sta-
tus enjoyed by some immigrants from Asian
and South Asian countries is reflected in the
fact that nearly 36% of workers from these
countries are employed in managerial and
professional specialties, a figure significantly
higher than that for immigrants from other
countries where TB is endemic.16 Although
some of these immigrants currently reside in
relatively affluent communities, it is difficult
to escape the legacy of M tuberculosis infec-
tion bequeathed by their place of birth. Even

those escaping infection before arrival in the
United States may become infected later,
given that immigration is no longer the 1-way
ticket from place of birth to adopted home-
land it was early in the 20th century.

Our analysis has revealed that the under-
served population residing in urban areas
long recognized to be at risk for TB lives
alongside another population whose relative
personal affluence and location defy time-
honored epidemiological notions. There is
substantial variability among foreign-born pa-
tients with respect to both personal and envi-
ronmental socioeconomic indicators. As a re-
sult, future progress in TB control and
elimination in the United States will require
more complex solutions than have previously
been recognized. TB among foreign-born resi-
dents and their children will continue to be a
challenge to TB control measures, a challenge
likely to persist as long as TB remains en-
demic in much of the developing world.

About the Authors
The authors are with the New Jersey Medical School Na-
tional Tuberculosis Center, Newark. Amy L. Davidow and
Lee B. Reichman are also with the Department of Preven-
tive Medicine and Community Health, New Jersey Medical
School. Bonita T. Mangura, Eileen C. Napolitano, and Lee
B. Reichman are also with the Department of Medicine,
New Jersey Medical School.

Requests for reprints should be sent to Amy L. Davi-
dow, PhD, Department of Preventive Medicine and Com-
munity Health, Medical Science Bldg, F596-A, 185 S
Orange Ave, Newark, NJ 07103 (e-mail: davidoal@
umdnj.edu).

This article was accepted August 23, 2002.

Contributors
A.L Davidow planned the study, analyzed the data, and
wrote the article. B.T. Mangura, E. Napolitano, and L.B.
Reichman contributed to the formulation of the study
hypothesis, the interpretation of data analyses, and the
writing of this article.

Acknowledgments
This work was supported in part by the Aaron Dia-
mond Foundation (A.L. Davidow), National Institutes of
Health grant R21 AI42521–01 (A.L. Davidow), New
Jersey State Department of Health and Senior Services
Health Service grant 00–57-TB-S2 TB Model Center

Q13: UMDNJ also needed? If so,
please spell out.

Q14: What is function of TB Model
Center?

Q15: Please correct statement as
needed.

Q16: If a chapter is meant, provide
title and inclusive page numbers. If
not, please explain.

(B.T. Mangura, E.C. Napolitano, L.B. Reichman), Coop-
erative Agreement 1999N0083, Tuberculosis Trials
Consortium (B.T. Mangura, L.B. Reichman), TB Career
Academic Award K07 HL03015 (L.B. Reichman).

The authors are grateful to Kenneth Shilkret, Man-
ager, TB Program, New Jersey Department of Health
and Senior Services, Trenton, NJ, for provision of TB
surveillance records and helpful suggestions.

Human Participant Protection
No protocol approval was needed for this study.

References
1. McKenna MT, McCray E, Onorato I. The epidemi-
ology of tuberculosis among foreign-born persons in
the United States, 1986–1993. N Engl J Med. 1995;
332:1071–1076.

2. Davidow AL, Marmor M, Alcabes P. Geographic
diversity in tuberculosis trends and directly observed
therapy, New York City, 1991–1994. Am J R Crit Care
Med. 1997;156:1495–1500.

3. Talbot EA, Moore M, McCray E, Binkin NJ. Tuber-
culosis among foreign-born persons in the United
States, 1993–1998. JAMA. 2000;284:2894–2900.

4. Rieder HL, Cauthen GM, Bloch AB, et al. Tuber-
culosis and acquired immunodeficiency syndrome—
Florida. Arch Intern Med. 1989;149:1268–1273.

5. Reichman LB, Felton CP, Edsall JR. Drug depen-
dence, a possible new risk factor for tuberculosis dis-
ease. Arch Intern Med. 1979;139:337–339.

6. Abel EK. Taking the cure to the poor: patients’ re-
sponses to New York City’s tuberculosis program, 1894
to 1918. Am J Public Health. 1997;87:1808–15.

7. Huber J. Civilization and tuberculosis. Br J Tuberc.
1908;1:156–158.

8. Dubos R, Dubos J. The White Plague: Tuberculosis,
Man and Society. New Brunswick, NJ: Rutgers Univer-
sity Press; 1987.

9. Brudney K, Dobkin J. Resurgent tuberculosis in
New York City. Human immunodeficiency virus, home-
lessness and the decline of tuberculosis control pro-
gram. Am Rev Respir Dis. 1991;144:745–749.

10. Institute of Medicine Committee on the Elimina-
tion of Tuberculosis in the United States. ____________
_________. In: Geiter L, ed. Ending Neglect: The Elimi-
nation of Tuberculosis in the United States. Washington,
DC: National Academy Press; 2000:XX–XX.

11. Spence DPS, Hotchkiss J, Williams CSD, Davies
PDO. Tuberculosis and poverty. BMJ. 1993;307:
759–761.

12. Drucker E, Alcabes P, Bosworth W, Sckell B.
Childhood tuberculosis in the Bronx, New York. Lancet.
1994;343:1482–1485.

13. Barr RG, Diez-Roux AV, Knirsch CA, Pablos-



June 2003, Vol 93, No. 6 | American Journal of Public Health Davidow et al. | Peer Reviewed | Research and Practice | 7

 RESEARCH AND PRACTICE 

Q17

Q18

Q19

Mendez A. Neighborhood poverty and the resurgence
of tuberculosis in New York City, 1984–1992. Am J
Public Health. 2001;91:1487–1493.

14. County and City Data Book: 1994. Washington,
DC: US Bureau of the Census; 1994.

15. World Health Organization. Global Tuberculosis
Control, WHO Report 2000. Geneva, Switzerland:
World Health Organization; 2000:275.

16. Schmidley AD, Campbell G. Profile of the Foreign-
Born Population in the United States: 1997. Washington,
DC: US Bureau of the Census; 1999. Current Popula-
tion Reports, Series P23–195.

17. We the American . . . Foreign Born. Washington,
DC: US Bureau of the Census; 1993.

18. Census Brief. From the Mideast to the Pacific: A Pro-
file of the Nation’s Asian Foreign-Born Population. Wash-
ington, DC: US Bureau of the Census; 2000.

19. Census Brief. Coming From the Americas: A Profile
of the Nation’s Latin American Foreign Born. Washing-
ton, DC: US Bureau of the Census; 2000.

20. Hawker JI, Bakhshi SS, Ali S, Farrington CP. Eco-
logical analysis of ethnic differences in relation be-
tween tuberculosis and poverty. BMJ. 1999;319:
1031–1034.

21. Centers for Disease Control and Prevention. A
strategic plan for the elimination of tuberculosis in the
United States. MMWR Morb Mortal Wkly Rep. 1989;
38(suppl S-3):1–25.

22. Liu Z, Shilkret KL, Ellis HM. Predictors of sputum
culture conversion among patients with tuberculosis in
the era of tuberculosis resurgence. Arch Intern Med.
1999;159:1110–1116.

23. Liu Z, Shilkret KL, Finelli L. Initial drug regimens
for the treatment of tuberculosis: evaluation of physi-
cian prescribing practices in New Jersey, 1994 to
1995. Chest. 1998;113:1446–1451.

24. American Thoracic Society. Control of tuberculo-
sis in the United States. Am Rev Respir Dis. 1992;146:
1623–1633.

25. Van Geuns HA, Meijer J, Styblo K. Results of con-
tact examination in Rotterdam, 1967–1969. Bull Int
Union Tuberc. 1975;50:107–121.

26. Borgdorff MW, Nagelkerke NJD, deHaas PEW,
van Soolingen D. Transmission of Mycobacterium tuber-
culosis depending on age and sex of source cases. Am J
Epidemiol. 2001;154:934–943.

27. Lobato MN, Hopewell PC. Mycobacterium tubercu-
losis infection after travel to or contact with visitors
from countries with a high prevalence of tuberculosis.
Am J R Crit Care Med. 1998;158:1871–1875.

28. McCarthy OR. Asian immigrant tuberculosis—the
effect of visiting Asia. Br J Dis Chest. 1984;78:
248–253.

29. Krieger N, Chen JT, Ebel G. Can we monitor so-
cioeconomic inequalities in health? A survey of US
health departments’ data collection and reporting prac-
tices. Public Health Rep. 1997;112:481–491.

30. Coming to America: A Profile of the Nation’s For-
eign-Born. Washington, DC: US Bureau of the Census;
2000.

31. Reported Tuberculosis in the United States, 1999.
Atlanta, Ga: Centers for Disease Control and Preven-
tion; 2000.

Q17: Addition to title OK? Some-
thing is need to clarify that the NJ
counts are for residents from each
country.

Q18:These numbers {last column:
944 and 3351} were added up and in-
serted just to occupy space. OK? This
section doesn’t match the rest of the
table and the data is not mentioned in
the text. Should it be deleted?

Q19: Correct that patients were em-
ployed over the 2 years? Also, please
clarify the difference between foot-
note d and footnote b. Could wording
in this note apply to columns cur-
rently marked both b and d?

32. Boxall B. Asian Indians remake Silicon Valley. Los
Angeles Times. July 6, 2001:A1.

33. Raghunathan A. Thanks for coming. Now go. Indi-
ans recruited to help build the Web find themselves
tangled in one. New York Times. July 15, 2001:NJ1, NJ7.

Table 1 Query

Table 3 Query

Table 4 Queries


