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SYNOPSIS

Objectives. We designed a population-based study of the epidemiology of 
tuberculosis among foreign-born people in the U.S. and Canada. Challenges 
included standardizing recruitment and data entry at 22 sites, enrolling indi-
viduals who did not speak English and may be undocumented, and obtaining 
clearance from 36 institutional review boards (IRBs).

Methods. We used stratified sampling to recruit patients through the Tubercu-
losis Epidemiologic Studies Consortium, a research consortium funded by the 
Centers for Disease Control and Prevention. Because recruitment sites were 
overseen by more than 30 local IRBs, we developed a simple process to desig-
nate a central IRB. We translated instruments into 10 main languages, arranged 
for fast translation of consent “short forms” into other languages, used one 
telephone interpretation service at all sites, and provided extensive interviewer 
training including mock interviews with simulated patients. 

Results. We interviewed 1,696 participants in 19 states and provinces. Partici-
pants from 99 countries were interviewed in 40 languages. Twenty-three per-
cent did not speak English at all; 64% needed an interpreter. More than 20% of 
participants reported they were undocumented. Participants’ age, gender, and 
birthplaces were broadly similar to the target populations. One-third of local 
IRBs used the central IRB. 

Conclusions. Special confidentiality protections, substantial resources for 
translation and interpretation, and a centralized IRB made possible the recruit-
ment of a representative sample of foreign-born people. The approaches may 
be applicable to studies of other diseases in multinational populations in the 
U.S. and Canada.
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Research in the United States and Canada increasingly 
involves multicenter studies among populations with dif-
ferent cultural, linguistic, and national backgrounds.1,2 
As the U.S. and Canada become more diverse, studies 
that do not include foreign-born people will become 
less generalizable.3 This is true of infectious diseases 
such as tuberculosis (TB)4 as well as chronic diseases 
such as cancer, diabetes, and other conditions5–7 that 
often differentially affect the foreign-born.

TB among foreign-born residents is one of the 
greatest challenges to TB elimination in the U.S. 
and Canada. Since 2002, foreign-born people have 
accounted for an increasing majority of TB cases in 
the U.S., and comprised 56.7% of the 13,767 cases 
reported in 2006. As TB rates have fallen faster among 
native-born residents, the gap between the two groups 
has widened. Since 1993, the rate ratio of foreign-born 
to U.S.-born people with TB has more than doubled, 
from 4.6 (34.0/100,000 and 7.4/100,000, respectively) 
to 9.5 (21.9/100,000 and 2.3/100,000, respectively).4,8 
The U.S. experience mirrors trends in Canada and 
other Western nations.9,10 

To close this gap, national guidelines have called 
for better data to guide TB control efforts.11,12 No 
national population-based study has ever gone beyond 
routinely collected surveillance data to provide an 
in-depth description of the epidemiology of TB in 
foreign-born people in the U.S. Critical topics in TB 
control among the foreign-born include the efficiency 
of pre-immigration screening, case finding in different 
immigrant populations, linguistic and cultural barriers 
that delay care-seeking, and physician and institutional 
delays in suspecting and diagnosing TB.12

Including foreign-born people in multicenter 
research requires flexibility and additional resources. 
In this article, we describe the design, organization, and 
implementation of a population-based cross-sectional 
study conducted in the U.S. and Canada to identify 
missed opportunities for prevention of TB in foreign-
born people.

 Designing and conducting such a study presented 
a number of significant challenges. The sampling plan 
needed to account for 22 recruitment sites with widely 
varying population sizes (Table 1). Consent forms and 
questionnaires had to be translated and interpreted 
for individuals who spoke a total of 40 different 
languages. In addition, it was expected that many of 
these individuals would be undocumented and would 
require additional protection against disclosure.2,13,14 
Data from multiple sources would have to be linked 
together. Thirty-six institutional review boards (IRBs) 
would have to review and approve the protocol.

METHODS

Protocol development 

Study team. The study was conducted by the Tuber-
culosis Epidemiologic Studies Consortium (TBESC), 
which was established in 2001 to conduct program-
matically relevant epidemiologic, behavioral, economic, 
laboratory, and operational research with the goal 
of eliminating TB in the U.S. The TBESC is funded 
by the Division of Tuberculosis Elimination, Centers 
for Disease Control and Prevention (CDC).15 The 20 
U.S. and two Canadian study sites included academic 
institutions, public health departments, hospitals, a 
voluntary health organization, and a not-for-profit 
research organization (Table 1). In the U.S., the sites’ 
catchment areas accounted for 69% of reported TB 
cases among the foreign-born in 2005; in Canada, the 
proportion was 23%.9,16

Data sources. The study had three data sources: (1) an 
hour-long structured interview for demographic and 
epidemiologic information, (2) routine TB surveillance 
reports for clinical variables, and (3) federal immigra-
tion databases consisting of medical screening records 
of immigrants and refugees.

Study population. The study population consisted of 
foreign-born people (i.e., born in a country outside the 
U.S. and its territories or Canada) with newly reported 
and verified cases of active TB diagnosed in TBESC 
catchment areas. In addition, U.S.- or Canadian-born 
children 5 years of age at diagnosis were eligible 
if they had a foreign-born parent or legal guardian. 
Such children were enrolled because it was suspected 
that they may have risk factors that are more similar 
to foreign-born children than to U.S.-born children of 
U.S.-born parents.17 Exclusion criteria included death, 
mental incapacitation, incarceration at the time of 
diagnosis or interview, or no longer living in the site’s 
jurisdiction. 

Data collection

Participant interviews. Eligible individuals had to be 
interviewed within 180 days of diagnosis, defined as 
the day the person was placed on TB medications. 
Proxy interviews of children 15 years of age were 
conducted with the child’s parent or legal guardian. 
Children aged 15 to 17 years were interviewed directly 
or via proxy, according to parental preference. No 
other proxies were permitted.

Two structured questionnaires were developed: 
one to directly interview participants and the other 
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Table 1. Study site catchment areas and number of TB cases in foreign-born people  
identified and enrolled during the study recruitment period

State/province Study site Catchment area

Number of 
TB cases in 
foreign-born 

peoplea

Number enrolled: 
foreign-born  

(U.S./Canada-born)b

Alabama University of Alabama at 
Birmingham

State 97 20 (0)

Arkansas Arkansas Department of Health State 41 19 (2)

British Columbia University of British Columbia Province 315 64 (1)

California California Department of Health Alameda, San Diego, Orange, 
and Santa Clara counties

1,010 269 (12)

University of California at San 
Francisco

City and County of San Francisco 134 55 (1)

Colorado Denver Public Health and 
Hospitals Authority

Metropolitan Denver: Adams, 
Arapaho, Boulder, Broomfield, 
Denver, Douglas, and Jefferson 
counties 

77 55 (2)

Florida Broward County Health 
Department

Broward County 73 46 (4)

Georgia Emory University Metropolitan Atlanta:
Barrow, Bartow, Carroll, 
Cherokee, Clayton, Cobb, 
Coweta, DeKalb, Douglas, 
Fayette, Forsyth, Fulton, 
Gwinnett, Henry, Newton, 
Paulding, Pickens, Rockdale, 
Spalding, and Walton counties 

169 52 (5)

Hawaii Hawaii Department of Health State  165 52 (0)

Illinois American Lung Association of 
Metropolitan Chicago

Metropolitan Chicago: Cook, 
Dupage, Kane, and Lake counties

 240 49 (1)

Manitoba University of Manitoba Province  33 6 (0)

Maryland Maryland Department of Health 
and Mental Hygiene

State 193 62 (6)

Massachusetts Massachusetts Department of 
Public Health

State 311 41 (3)

Minnesota Minnesota Department of Health State 234 56 (4)

New Jersey University of Medicine/Dentistry 
New Jersey

State 420 84 (7)

New York New York City Department of 
Health/Charles P. Felton National 
TB Center at Harlem Hospital

New York City 708 156 (11)

New York State Department of 
Health

New York State (excluding New 
York City)

400 54 (1)

North Carolina RTI International State 192 63 (8)

Tennessee Tennessee Department of Health State 127 47 (2)

Texas Texas Department of State 
Health Services

State (excluding Tarrant County) 741 194 (49)

University of North Texas Tarrant County 65 55 (6)

Washington Seattle-King County Department 
of Public Health

King County 158 72 (0)

Total 5,903 1,571 (125)

aNumber of foreign-born people with TB identified at the study sites between April 2005 and January 2007.
bIncludes four U.S.-born adult source cases and 121 U.S.- or Canadian-born children <5 years of age who had at least one foreign-born parent.

TB = tuberculosis
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to interview a parent or guardian about a child. Both 
questionnaires addressed:

1. Demographics (age, gender, nationality, and 
race/ethnicity) and socioeconomic status, 
including education, occupation, and income;

2. Circumstances of the TB diagnosis, including 
when and where the person was diagnosed and 
how the person came to medical attention;

3. Health insurance status before and at the time of 
diagnosis, and usual source of medical care;

4. Presentation and duration of TB symptoms;

5. Care-seeking history: number and types of 
resources (physicians, traditional healers, friends, 
self-medication) consulted before diagnosis;

6. Immigration history: visa status at first entry to 
the U.S./Canada and at the time of interview;

7. Missed opportunities for detection and diag-
nosis: history of previous TB exposure, TB 
diagnosis, tuberculin skin testing, and treatment 
for latent TB infection or active TB; and

8. Knowledge, attitudes, and beliefs about TB. 

Medical examinations at entry to U.S./Canada. To identify 
missed opportunities to prevent TB among refugees 
and immigrants, study participants who entered legally 
into the U.S. or Canada were linked by personal identi-
fiers (name and date of birth) to databases at CDC’s 
Division of Global Migration and Quarantine (DGMQ) 
or Citizenship and Immigration Canada (CIC). These 
databases provided information for immigrants and 
refugees who had arrived in the U.S. or Canada in the 
past 10 years with a radiological diagnosis of active or 
inactive TB detected during overseas medical screen-
ing. Applicants with acid fast bacilli (AFB) detected on 
sputum smear (and, in Canada, on sputum culture) 
were excluded from entry to the U.S. and Canada 
until treated. Matching was based on a probabilistic 
algorithm developed in collaboration with DGMQ. To 
ensure confidentiality, all data transmissions between 
DGMQ/CIC and the sites were via U.S./Canadian mail 
or private express mail. 

Surveillance reports. As part of nationally required 
reporting on TB, U.S. health departments enter infor-
mation on individuals with confirmed cases of TB into 
a nationally standardized computer reporting system, 
the TB Information Management System (TIMS).16 
Clinical data in the U.S. were obtained by each site 
from its city or state TIMS database, and by Canadian 
sites from their provincial TB databases. Data collected 
included demographic information; country of origin; 
the history of prior TB diagnosis; anatomical site of 

TB; results of tuberculin skin testing, microscopic 
examination for AFB, culture of sputum and other 
specimens, and drug susceptibility testing; treatment 
initiation date; and initial drug regimen. 

Data management
CDC developed an automated, Web-based data entry 
system for use in this and other TBESC studies. Data 
entry personnel at each site logged into a secure, 
password-protected website; data entry screens incor-
porated skip patterns and error checks. The data entry 
was subject to two interactive reviews: one at the site 
and one centrally at CDC. 

Sampling
The goal of the sampling plan was a representative 
sample of all foreign-born people 5 years of age 
and a complete capture of all eligible children 5 
years of age reported with TB in the sites’ TB control 
jurisdictions. Sample size calculations indicated that 
1,500 cases would be sufficient to estimate a variety 
of prevalence estimates with acceptably narrow 95% 
confidence intervals (CIs).

Sample allocation. The number of people with active 
TB to be enrolled at each site was based on prior 
CDC and Health Canada annual surveillance reports. 
Sites expecting 50 TB cases in foreign-born people 
(after exclusion of cases in children 5 years of age) 
attempted to enroll all eligible people. Sites with 50 
to 250 reported TB cases in foreign-born people were 
to enroll 50 participants selected at random. Sites with 
more than 250 cases in foreign-born people were to 
enroll a 20% random sample. All eligible children 5 
years of age were to be enrolled. 

Sampling methods. Within each recruitment site, subjects 
were to be selected using stratified sampling, with strata 
defined as the constituent counties, local or regional 
health department jurisdictions, or other geographic 
subdivisions. Early in the recruitment period, it was 
noted that response rates among people born in Viet-
nam and India (two countries accounting for an impor-
tant proportion of foreign-born TB morbidity) were 
consistently lower than among other national groups; 
the recruitment strategy was altered to approach all 
people born in these two countries. Later, because 
of higher-than-expected refusal rates and lower-than-
expected incidence, all but six sites ultimately ended 
up approaching all potential participants. 

Quality control and assurance

Training. Training is the first step in assuring quality 
control. The principal investigators and the protocol 
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team developed a comprehensive training program for 
interviewers and project coordinators that included 
protocol review, principles of confidentiality and 
informed consent, questionnaire administration, and 
working with interpreters. Two films demonstrated 
proper interpretation techniques18 and the dangers of 
using untrained or family interpreters.19 

A key aspect of training was practice interviews with 
simulated patients and interpreters who spoke multiple 
languages, including English, Spanish, Haitian Creole, 
and Hindi. All simulated patients were given roles 
that included immigration history, personality char-
acteristics, and TB-specific clinical and epidemiologic 
factors. All study personnel were trained to adminis-
ter the questionnaire in English and in tandem with 
in-person and telephone interpreters; bilingual staff 
were also trained in their second language. Trainers 
observed the interviews via closed-circuit television and 
provided guidance as needed. Interviews were recorded 
for further training. After each training, interviewers, 
simulated patients, and trainers met to get feedback 
on the training and to refine the pilot questionnaire 
and procedures.

The study team also developed a three-day multi-
media training module for staff hired after the in-
person trainings were completed. The module included 
an online component, conference calls, and telephone-
based interviews with simulated patients.

Piloting. As part of piloting, each site tested the 
questionnaires as well as its implementation plan 
in collaboration with health department personnel. 
The pilot confirmed that the questionnaire could be 
administered in a median of one hour, even with the 
use of an interpreter. The pilot questionnaires were also 
reviewed by a group of ethnically diverse community 
leaders who suggested ways to simplify questions and 
elicit sensitive information. One significant recom-
mendation was to drop Likert scales from items about 
knowledge, attitudes, and behaviors, because many 
cultures are unfamiliar with such scales. The items were 
rewritten as questions with yes/no answers. 

Recruitment plans

Identification of participants. Each site maintained a list 
of all foreign-born people and U.S.-born children 5 
years of age reported with TB within its jurisdiction; 
this list was updated periodically throughout the study. 
This information, along with variables for determin-
ing eligibility, was downloaded from each site’s local 
TIMS database or a comparable local database that is 
the basis for TIMS reporting. Each Canadian site had 
access to a similar system in its own province. This 

information was used to identify and select eligible 
people for interviews and to track recruitment.

Language assessment. Once a site identified a potential 
participant, the site research coordinator contacted 
the person’s local case manager, physician, or other 
health-care provider, who would briefly introduce the 
study and obtain verbal agreement for the interviewer 
to contact the potential participant directly. In some 
cases, efficiencies were achieved when the research 
coordinator or interviewer worked or volunteered in 
the responsible health department and could make 
initial contact. 

The interviewer’s first task was to assess the partici-
pant’s English-language ability by asking a standardized 
question that has been repeatedly included in the long-
form questionnaire of the U.S. decennial census:20 “I 
would like to know how well you speak English. Would 
you say you speak English very well, well, not well, or 
not at all?” Those individuals who said they spoke 
English “very well” were consented and interviewed in 
English; all others were consented and interviewed with 
the assistance of an interpreter or bilingual interviewer 
in their chosen language. 

Translation and interpretation. Questionnaires and 
consent forms were translated from English into 10 
languages. Eight languages reflected the most com-
mon origins of foreign-born people with TB at the 
national level (Chinese, French, Haitian Creole, Hindi, 
Korean, Spanish, Tagalog, and Vietnamese), and two 
languages accommodated locally important popula-
tions (Ilocano in Hawaii and Somali in Minnesota). 
All interpreters used these documents, including 
the professional translation service that conducted 
phone-based interpretation for all TBESC sites, and 
the in-person interpreters working at individual sites. 
For participants who spoke languages other than these 
10, professional interpretation of study documents 
occurred at the time of the interview. 

Facilitating interviews. To accommodate participants’ 
work schedules, concerns about confidentiality, and 
other lifestyle issues, interviewers were allowed to 
interview participants at whatever times and places were 
convenient for the participants, consistent with safety 
and confidentiality: after hours and on weekends, in 
private homes, restaurants, libraries, and other places 
in addition to clinics, hospitals, and offices. To pay for 
transportation and interview time, each participant 
was offered $30.

Human subjects protection
A study conducted at 22 sites that includes participants 
who do not speak English and who may be in the 
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country illegally presents special problems related to 
(1) participant confidentiality and (2) the complexi-
ties associated with obtaining dozens of IRB approvals. 
The study team worked with CDC to obtain additional 
protection for participants and with local IRBs to 
streamline the IRB approval process.

Confidentiality. In addition to the usual steps taken to 
ensure confidentiality (e.g., removal of patient identi-
fiers before data entry), each site was also provided 
with a Certificate of Confidentiality. Created by federal 
legislation in 1986 and issued by the Department of 
Health and Human Services (DHHS), a Certificate of 
Confidentiality states that research study participants’ 
information is protected against outside requests for 
access, such as subpoenas, Freedom of Information 
Act requests, and inquiries from federal agencies. Cer-
tificates of Confidentiality are authorized in situations 
in which participants are asked for extremely sensitive 
information (e.g., current visa status) or about pos-
sibly illegal activities (e.g., drug use). DHHS, through 
CDC, approved Certificates of Confidentiality for all 
U.S. sites. 

IRB review. Thirty-six IRBs had to review and approve 
the study protocol and its consent documents prior 
to study enrollment; the number of IRBs exceeds the 
number of recruitment sites because several sites were 
collaborations among health departments and univer-
sities or other institutions. Preserving the integrity of 
consent forms during the review process was essential 
because of the 11 study languages (10 foreign languages 
plus English) and the three consent forms (parental 
permission, adolescent assent, and adult consent). After 
CDC review and approval of the consent forms, study 
researchers developed a standard letter that explained 
the difficulty of making site-specific changes, pointed 
out that the consent met all federal requirements, 
and asked that the IRB approve the consents with no 
changes. Ultimately, all 36 IRBS approved the consents 
as written. 

Federal regulations allow local IRBs to cede over-
sight of protocols to a single IRB—called a central 
IRB—to improve efficiency.21 The study team developed 
a simple process that allowed a local IRB to designate 
the CDC IRB as the central IRB for the study. While 
local IRBs would still review and approve the initial 
protocol, the central IRB could review and approve 
all amendments and continuations. In the course of 
the study, one-third of the IRBs agreed to use CDC or 
another central IRB, thereby saving local resources.

Consent forms. All adults provided written informed con-
sent; parents provided written permission for children 
18 years of age, and adolescents aged 15 to 17 years 

provided written assent. All consent forms were written 
at a sixth-grade reading level. For people who spoke 
one of the 11 primary languages of the study, fully 
translated consent forms were available. For people who 
were illiterate or did not read any of the 11 languages 
for which we had full consent forms, interviewers were 
instructed to read the consent word for word.

In situations in which a potential participant speaks 
a relatively uncommon language, federal regulations 
permit the use of a short form in the person’s language 
that explains, in general terms, what a person should 
know about a study before participating (i.e., what the 
study is about, how much time it will require, whether 
compensation is provided, and the other required 
elements of consent).22 The study team created a one-
page short form that explained the required aspects of 
an epidemiologic study, modeled on a short form for 
clinical studies.23 This form, which the participant reads 
and signs, is used in combination with a verbal transla-
tion of the full consent form by a trained interpreter. 
Our ability to produce a short form within one week 
meant that we could easily interview patients speaking 
rare additional languages that we could not have eas-
ily predicted. By the conclusion of the study, we had 
produced short forms in 28 languages.

RESULTS 

From April 1, 2005, through January 31, 2007, we 
recruited 1,696 study participants (113% of the recruit-
ment goal of 1,500), including 1,511 foreign-born 
people 15 years of age. Of the 22 sites, 12 reached at 
least 100%, four reached at least 90%, three reached 
at least 80%, and three reached 50% of their recruit-
ment goals.

The Figure and Table 2 compare age, gender, and 
birth countries of adolescents and adults recruited by 
U.S. study sites (study sample) with all foreign-born 
people reported to CDC’s TB surveillance system 
from those sites during the recruitment period who 
were alive and not incarcerated at diagnosis (i.e., the 
target population). The study sample was broadly 
representative of the target population with regard to 
these key variables.

Almost 90% of study participants were willing and 
able to report their visa status. Of the 1,511 foreign-
born adolescents and adults, 22 (1.5%) refused and 
19 (1.3%) didn’t know their visa status. An additional 
149 people (9.9%) from New York City were not asked 
their visa status because of a city ordinance prohibiting 
such questions. Of the 1,321 subjects who provided 
their visa status at the time of interview, 308 (23.3%) 
reported that they were undocumented.
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Participants were interviewed in 40 languages using 
bilingual interviewers, in-person interpreters, and 
telephone interpreters; prominent languages included 
English (38.1%), Spanish (33.2%), Vietnamese (7.3%), 
and Chinese (5.5%). Only nine people could not be 
recruited because they spoke or signed a language for 
which no interpreter could be found. As expected, Eng-
lish-language facility varied by birthplace (Table 3). 

Based on the survey design and total recruitment, 
the approximate design effect is 1.2. The design effect is 
a measure of how closely the study design approximates 
a simple random sample. The closer the design effect is 
to the value of 1, the more the design is similar to one 
in which all subjects are recruited as a simple random 
sample. Calculation of the design effect is based on the 
size of the population of interest at each recruitment 
site and the expected within-site correlation of the 
primary variables of interest. The equivalent number 
of cases sampled via simple random sampling is given 
by the actual number recruited divided by the design 
effect.24 Therefore, our sample is equivalent to a ran-
domly selected sample size of 1,422 people. Prevalence 
estimates of 50.0% will be accurate to within 2.6% 
(with 95% CI), while estimates of 25.0%, 10.0%, and 
5.0% will be accurate to within 2.3%, 1.6%, and 
1.1%, respectively. For any subsample of size 226, 
prevalence estimates ranging from 5.0% to 50.0% will 
be accurate to within 3.0%.

The 22 sites identified 5,903 foreign-born people 
diagnosed within their jurisdictions during the study 
period. Of those, 1,400 were ineligible because they 
were identified more than 180 days after diagnosis 
(n651), had moved out of the jurisdiction or were 
diagnosed in another jurisdiction (n241), were dead 
at diagnosis or died before they could be interviewed 
(n221), were incarcerated at diagnosis (n132), 

were incapable of providing consent (n58), were 
subsequently determined not to have TB (n28), or 
for another reason (n69). This resulted in a sampling 
frame of 4,503 eligible individuals, from which 3,722 
were randomly selected (including sites that sampled 
at 100%). The mean study response rate (proportion 
of people approached who agreed to participate) was 
53% (range 32, 97). Future data analyses will take into 
account the study sampling design and be statistically 
weighted for nonresponse.

Age group (in years)

P
er
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n

t 
o

f 
ca
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s

Figure. Age and gender of adolescents and adults 
recruited by U.S. study sites 

Table 2. Comparison of region/country of birth  
of reported cases (target population) and enrolled 
participants (study sample) 15 years of age  
at all U.S. sites

Regiona or countryb

Proportion 
(percent) in target 

population  
(n6,867)c

Proportion 
(percent) in study 

sample  
(n1,443)

East Asia/Pacific 31.9 30.6
Vietnam 8.4 9.6
Philippines 8.7 9.4
China 7.3 5.5
Republic of Korea 2.1 1.4
Other 5.4 4.7

South America/
Caribbeand 21.8 18.8

Haiti 3.2 2.9
Ecuador 3.5 2.6
Honduras 2.0 2.6
Peru 2.3 2.0
Guatemala 2.1 1.8
Dominican Republic 2.3 1.7
Other 6.3 5.2

Mexico 19.0 25.5

Sub-Saharan Africa 10.8 12.3
Ethiopia 2.0 3.5
Somalia 2.0 2.3
Other 6.8 7.5

South Asia 11.6 10.1
India 8.4 7.9
Other 3.2 2.2

Eastern Europe/
Central Asia 3.0 1.9

Western Europe 1.0 0.6

Mideast/North Africa 0.9 0.4

aBased on groupings developed by the World Bank. Available from: 
URL: http://web.worldbank.org/WBSITE/EXTERNAL/COUNTRIES/0,, 
pagePK:180619~theSitePK:136917,00.html [cited 2008 Aug 13].
bSpecific birth countries listed include those accounting for at least 
2% of the target or study population.
cSource: Division of TB Elimination, Centers for Disease Control and 
Prevention, Atlanta
dIncludes all countries south of Mexico.
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•	 Barriers	 to	 care	 and	 delays	 in	 diagnosis	 of	 TB	
among the foreign-born due to patient or health 
system factors

•	 The	effect	of	federal	and	state	screening	for	TB	
among the foreign-born: implications for national 
policies

•	 Contact	 investigations	 and	 targeted	 testing	 for	
latent TB infection among the foreign-born

•	 Epidemiology	of	TB	 in	 foreign-born	youth	and	
children

•	 Knowledge,	 attitudes,	 and	 beliefs	 about	 TB	
among foreign-born TB cases

CONCLUSION

We believe that the approaches we used may be appli-
cable to the design of other multisite epidemiologic 
studies of diseases that involve foreign-born popula-
tions in the U.S. and Canada. Both countries annually 
receive large numbers of immigrants, refugees, and 
visitors from many nations. In such diverse societies, 
scientists need to reach out to many ethnic, linguistic, 
and national groups to make study findings applicable 
to all. Our experience offers guidance in meeting the 
challenges such studies pose.
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DISCUSSION

This is the first national epidemiologic study of TB to 
include interviews of foreign-born people—a minor-
ity population that contributes the majority of newly 
reported TB cases in the U.S. and Canada. 
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