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Approximately 90% of tuberculosis (TB) cases among
non—-US-born persons in the United States are attribut-
able to progression of latent TB infection to TB disease.
Using survival analysis, we investigated whether birth-
place is associated with time to disease progression
among non-US-born persons in whom TB disease de-
veloped. We derived a Cox regression model comparing
differences in time to TB diagnosis after US entry among
19 birth regions, adjusting for sex, birth year, and age
at entry. After adjusting for age at entry and birth year,
the median time to TB diagnosis was lowest among per-
sons from Middle Africa, 128 months (95% CI 116—146
months) for male persons and 121 months (95% CI 108—
136 months) for female persons. We found time to TB
diagnosis among non-US-born persons varied by birth
region, which represents a prognostic indicator for pro-
gression of latent TB infection to TB disease.

Most incident tuberculosis (TB) cases in the Unit-
ed States occur among non-US-born persons
(1). During 2018, a total of 70.2% of TB disease cases
occurred among non-US-born persons, and 46.6% of
those cases were diagnosed >10 years after those per-
sons arrived in the United States (1). TB disease can
occur from recent person-to-person transmission but
more commonly is the result of progression of latent
TB infection (LTBI) to TB disease. LTBI is a form of
TB in which a person is infected with Mycobacterium
tuberculosis, the causative agent of TB, but remains
asymptomatic and noncontagious (2). Left untreated,
LTBI can progress to TB disease among up to 10% of
persons with LTBI within their lifetime (2). Among
non-US-born persons residing in the United States,
>85% of TB disease cases are attributed to progression
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of LTBI to TB disease (3,4). Consequently, the Centers
for Disease Control and Prevention (CDC) recom-
mends that efforts to eliminate TB in the United States,
in part, focus on LTBI detection and treatment among
non-US-born persons (5).

Understanding the factors associated with LTBI
progression can help guide detection and treatment
efforts by identifying persons with LTBI who are at
greatest risk of developing TB disease and concentrat-
ing TB prevention resources toward the populations
at highest risk. Although persons recently infected
with TB and persons with weakened immune sys-
tems are at higher risk for progression to TB disease
(6), the factors affecting the time to develop TB dis-
ease remain unclear, particularly for non-US-born
persons. Information on time to develop TB disease
can help public health officials target interventions
for LTBI testing and treatment among at-risk popu-
lations before LTBI progresses to TB disease. One
study found the risk of developing TB disease among
non-US-born persons decreased with increasing time
after entering the United States (7). However, non-
US-born persons are a heterogenous population who
differ in health status based on country of origin (8),
and the effect of birth country on progression from
LTBI to TB disease remains unclear. To clarify disease
progression among varying population groups, we
evaluated the time to develop TB disease according
to birthplace among non-US-born persons with re-
ported cases of TB disease in the United States during
2011-2018.

Methods

Using national TB surveillance data, we assessed
time from entering the United States to TB disease
diagnosis among non-US-born persons in whom TB
disease developed during 2011-2018. Because of the
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high number of countries represented among non-
US-born persons with TB disease, we categorized
birth countries into regions. We assessed time to TB
disease diagnosis as time from entry into the United
States to time the TB case was reported to a local or
state health department. We excluded persons with
TB disease attributed to recent transmission (3) and
focused on persons whose TB disease most likely
was caused by progression of LTBI acquired in their
birth countries. We compared these times by using
bivariate and multivariate survival analysis, and we
adjusted for sex, birth year, and age at time of entry
into the United States.

Study Population

We derived the study population for this analy-
sis from CDC’s National Tuberculosis Surveillance
System (NTSS), which has been collecting informa-
tion on TB disease cases from local and state health
departments in the United States since 1953 (9,10).
Case reports include demographic, clinical, and risk
factor data. The most recent TB surveillance case
definition in NTSS, as of 2009, is available in the
2018 US TB surveillance report (1). For this study,
we examined cases reported to NTSS during January
2011-December 2018 among non-US-born persons,
which included persons born outside the United

States or its territories for whom neither parent was
a US citizen (Appendix, https://wwwnc.cdc.gov/
EID/article/27/6/20-3663-Appl.pdf).

We excluded cases reported from US territories
or freely associated states (Figure 1). We also ex-
cluded cases attributed to recent TB transmission in
the United States by using a previously published
method that uses NTSS and genotypic data to de-
termine likelihood of recent transmission (3). This
plausible-source case method attributes cases to
recent transmission if >1 plausible-source case for
the case of interest is identified in NTSS (3). With
this method, cases either are attributed to recent
transmission, not attributed to recent transmission,
or receive neither designation if they lack the neces-
sary information to assess for recent transmission,
such as missing genotype data. By excluding cases
attributed to recent transmission, we were able to
analyze cases that were more likely the result of
LTBI progression.

We further excluded cases not attributed to re-
cent transmission among persons for whom time
from arrival in the United States to TB disease di-
agnosis was <3 months. We excluded this group be-
cause TB disease among persons in the country <3
months can represent disease that was present at
time of US entry rather than LTBI reactivation after

-
TB cases reported to NTSS, /TB cases among US-born persons or persons born abroad to US citizens
2011-2018 n=25,825
L n=79,159 TB cases among non— US-born persons reported outside 50 US states
T o > n=2,826
* TB cases among persons with unknown origin of birth
TB cases among non-US-born ) \_ n=S4
persons in 50 US states
(" . o )
S n=50,414 ) TB cases attributed to recent transmission
I > n=2,963
* TB cases with no available recent transmission information
~N
(T8 cases not attributed to n=12,692
o . J
recent transmission
L n =34,759 ) ( )
I > TB cases diagnosed <3 mo. after person entered the United States
* n=2,906
Cases diagnosed >3 mo. after ) \ J
person entered the United States
- e N
\ n=31853 J TB cases meeting inclusion criteria but with missing
i - or nonsensical information
n =3,503
\ ’
( TB cases meeting \ J
inclusion criteria
L n = 28,350 )

Figure 1. Flowchart of cohort selection process for study evaluating the time to develop TB among non-US-born persons after entering
the United States, 2011-2018. NTSS, National Tuberculosis Surveillance System; TB, tuberculosis.
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arrival; excluding these cases also helps account for
variability in TB disease screening overseas before
entry into the United States. We also excluded cases
with missing data and observations with nonsensi-
cal values for a category, such as <0 months to TB
disease diagnosis, <0 years of age at time of entry,
and non-US-born persons with United States listed
as birth country.

Research Design and Variables

We performed a bivariate analysis and a multivari-
ate analysis examining the association between birth
country and time from initial arrival in the United
States to TB disease diagnosis, which was our main
outcome variable. In addition to birth country, we ex-
amined the following case demographic variables as
additional covariates for our analyses: sex, age at en-
try in the United States, and birth year. We performed
a bivariate analysis to assess the association between
time to TB disease diagnosis and these covariates in-
dividually, and we performed the multivariate analy-
sis to account for the effects of these covariates on the
association between birth country and time to TB dis-
ease diagnosis. For our analyses, we defined time to
TB disease diagnosis as the number of months spent
in the United States before diagnosis, which we de-
rived by subtracting the NTSS-reported month and
year of initial entry into the country from the month
and year that the TB disease case was reported. We
used the case report date because information regard-
ing the actual disease diagnosis date was unavailable
through NTSS; the report date represents the earliest
notification to a local public health agency that the
patient might have TB disease. Because >200 non-
US countries and territories of birth were reported
to NTSS during the study timeframe, we used the
United Nations (UN) standard country or area codes
for statistical use, Series M, No. 49 (M49), which cat-
egorizes countries and territories according to geo-
graphic location and level of development, to divide
these countries and territories into 19 regions for ease
of statistical analysis (11,12) (Appendix). To derive
age at US entry, we subtracted NTSS-reported year
of initial US entry from the year the TB disease case
was reported to NTSS and then subtracted this num-
ber from NTSS-reported age at diagnosis. For our
analyses, we categorized age into 6 categories. We de-
rived birth year by subtracting age from the year the
case was reported, and we categorized birth year into
3 categories; we included birth year in our analysis
to adjust for a previously observed birth year cohort
effect among non-US-born persons with TB disease
reported to NTSS (13).
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Statistical Analysis

We began by determining the number of patients
who had TB disease not attributed to recent transmis-
sion and determined the unadjusted median number
of months and interquartile range (IQR) that these pa-
tients spent in the United States before receiving a TB
disease diagnosis. We also determined the unadjusted
median number of months according to birth region.
We constructed a bivariate Kaplan-Meier survival
curve to visually demonstrate the overall distribution
of time to TB diagnosis since US entry. We then con-
structed bivariate Kaplan-Meier curves stratified by
each covariate. We tested for statistically significant
differences between curves at p<0.05 by using the log
rank test and reported global p values.

We then used Cox regression to examine the as-
sociation of time to TB disease diagnosis and birth
region, adjusting for the effects of age at US entry,
sex, and birth year. We tested the proportional haz-
ards assumption, and our data met this assumption
on the basis of an examination of Schoenfeld resid-
ual plots (Appendix). Because our data are likely
double-truncated, we applied a correction for dou-
ble-truncation to our sample set (14) (Appendix).
Using the Cox regression model, we calculated ad-
justed median times by birth region by fixing age at
US entry to 25-44 years (the category with the most
observations for 18/19 birth regions) and birth year
at 1940-1979 (the category with the most observa-
tions for 14/19 birth regions). We reported adjusted
median times and 95% Cls separately by sex. Finally,
we stratified the observations by the 6 World Health
Organization (WHO) regions to more easily demon-
strate interregional variations in time to TB diagno-
sis, and we repeated the Cox regression analysis ac-
cordingly (15) (Appendix).

Because the time after US entry at which persons
with TB disease typically receive a diagnosis is un-
clear, previous studies have used a range of times to
define cases as disease missed on entry as opposed to
LTBI reactivation (16-18). Therefore, we performed a
sensitivity analysis to assess the effect of extending
the exclusion window from 3 months to 6 months for
TB disease missed at time of entry for our Cox regres-
sion analysis.

We performed all statistical analyses by using
R version 4.0.2 (R Foundation for Statistical Com-
puting, https://www.r-project.org), and we used
the R code developed by Rennert and Xie to correct
for double truncation (14). All data were collected
as part of routine disease surveillance and were not
part of human subjects research requiring institu-
tional review board approval.
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Results

During 2011-2018, a total of 79,159 TB cases were
reported to NTSS (Figure 1), of which we excluded
28,745 cases because these were among US-born per-
sons, were not reported from 1 of the 50 states or the
District of Columbia, or had no known origin of birth
reported. We also excluded 15,655 cases that were ei-
ther attributed to recent transmission or had no in-
formation regarding recent transmission available;
2,906 cases for which the time to TB diagnosis was
<3 months; and 3,503 cases with missing or nonsen-
sical information for >1 of the variables considered.
Because only 5% of all datapoints were missing or
nonsensical, and <10% of datapoints were missing
or nonsensical for any single variable, we performed
listwise deletion of cases with any missing or nonsen-
sical data for our analyses. As a result, we included
28,350 cases for our analyses.

Most non-US-born persons who developed TB
disease not attributed to recent transmission after
arrival to the United States emigrated from Asia
(Table 1); the subregion or intermediary region with
the highest proportion of non-US-born persons who
received a TB diagnosis in the United States not at-
tributed to recent transmission was South-eastern
Asia. The unadjusted median number of months that
a non-US-born person who developed TB disease
spent in the United States before receiving a TB di-
agnosis not attributed to recent transmission was 143

months (IQR 51-292 months). Persons from Middle
Africa had the lowest unadjusted median number of
months until TB diagnosis (26 months), and persons
from Western Europe had the highest unadjusted
median number of months (524 months) (Table 1).
We calculated Kaplan-Meier estimates for time to
TB diagnosis unstratified by birth region (Figure 2)
and stratified by birth region (Figure 3, panel A). We
also calculated Kaplan-Meier estimates for the other
covariates, including birth region, sex, age at US en-
try, and birth year (Appendix Figures 1-3). For all 4
covariates we identified statistically significant differ-
ences (p<0.01) in the survival curves.

We calculated adjusted median times to TB diag-
nosis by birth region (Table 1) and adjusted times to
TB diagnosis by birth region and sex (Figure 3, pan-
els B, C). We noted persons from Middle Africa had
the lowest median adjusted time to TB diagnosis, 128
(95% CI 116-146) months for male sex and 121 (95%
CI 108-136) months for female. Persons from North-
ern Europe had the highest median adjusted time to
diagnosis, 279 (95% CI 240-343) months for male sex
and 265 (95% CI 228-327) months for female.

We also calculated unadjusted and adjusted me-
dian times to TB diagnosis by WHO region (Table 2)
and the Kaplan-Meier and Cox regression estimates
for time to TB diagnosis by WHO region (Figure 4).
We found persons from the African Region had the
lowest adjusted median time to diagnosis, 169 (95%

Table 1. Median time to diagnosis of tuberculosis disease not attributed to recent transmission for non—US-born persons by region,

United States, 2011-2018

Unadjusted median

Adjusted median time, mo (95% CI)*

Region No. (%) time, mo (IQR) Male sex Female sex
Africa 2,900 (10.2)
Eastern Africa 1,618 (5.7) 61 (25-123) 185 (178-193) 175 (167-183)
Middle Africa 286 (1.0) 26 (11-55) 128 (116-146) 121 (108-136)
Northern Africa 125 (0.4) 62 (25-161) 177 (153-206) 166 (143—-194)
Southern Africa 56 (0.2) 77 (28-150) 185 (156-229) 175 (146-215)
Western Africa 815 (2.9) 46 (15-124) 162 (152-174) 152 (142-164)
Americas 9,668 (34.1)
Caribbean 1,238 (4.4) 127 (45-273) 213 (202-225) 201 (190-212)
Central America 7,071 (24.9) 174 (74-338) 246 (242-250) 236 (229-242)
Northern Americat 20 (0.1) 353 (176-713) 264 (223-336) 251 (210-321)
South America 1,339 (4.7) 141 (60—244) 230 (218-241) 216 (206—229)
Asia 14,973 (52.8)
Central Asia 45(0.2) 60 (33-97) 187 (158-233) 177 (148-219)
Eastern Asia 2,921 (10.3) 210 (88-363) 277 (266-289) 263 (253-275)
Southeastern Asia 7,793 (27.5) 190 (74-325) 245 (241-248) 235 (229-240)
Southern Asia 4,023 (14.2) 76 (27-193) 210 (203-218) 198 (191-206)
Western Asia 191 (0.7) 83 (27-221) 212 (190-240) 200 (180-228)
Europe 660 (2.3)
Eastern Europe 328 (1.2) 178 (82-274) 236 (218-251) 222 (206-242)
Northern Europe 46 (0.2) 459 (222-619) 279 (240-343) 265 (228-327)
Southern Europe 221 (0.8) 220 (148-485) 245 (205-308) 236 (193-294)
Western Europe 65 (0.2) 524 (200-645) 276 (244-324) 262 (234-309)
Oceania 149 (0.5) 65 (22-164) 213 (179-262) 201 (168-250)

*Age at arrival fixed at 25-44 y, birth year fixed at 1940-1979.

TExcludes United States.
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Figure 2. Kaplan-Meier
estimate for time to TB disease
diagnosis not attributed to recent
transmission among non-US-
born persons after entering the
United States, 2011-2018.
Dotted line represents median
time for TB disease diagnosis.
TB, tuberculosis.
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CI 161-176) months for male sex and 157 (95% Cl
150-165) months for female. Finally, after performing
our sensitivity analyses, we observed that increasing
the exclusion window from <3 months to <6 months
changed the adjusted median times for all persons by
<10%, regardless of birth region (Appendix Table 4).

Discussion

On the basis of our analysis of NTSS data, the me-
dian length of time to TB diagnosis varied according
to birth region for non-US-born persons in whom TB
disease eventually developed. The lowest adjusted
median times to TB disease diagnosis were concen-
trated among persons originating from Africa. In
2018, 5/10 birth countries associated with the highest
TB disease rates in the United States were in Africa,
and Africa had the highest TB disease rate globally
(1,19). Whether an actual causal association exists be-
tween higher overall TB disease rate in one’s birth-
place and one’s likelihood of developing TB disease
earlier is unclear. However, WHO'’s African Region
had the highest proportion of LTBI attributable to re-
cent infection in 2014 (20), and persons are most like-
ly to develop TB disease soon after TB infection (5).
Therefore, shorter time to TB disease diagnosis might
be associated with higher annual risk for TB infection.

Emerging Infectious Diseases * www.cdc.gov/eid ¢ Vol. 27, No. 6, June 2021

Another possibility is that US healthcare providers
might have a higher suspicion for TB disease among
certain populations, particularly persons from coun-
tries with high TB rates, a known risk factor for de-
veloping TB disease because of the higher risk for TB
infection in those countries (5). Certain host genetic
factors have been associated with LTBI progression
to TB disease (21), so a further possibility is that the
differences might reflect genetic differences between
persons originating from different regions. Although
these potential etiologies are compelling, the dif-
ferences observed in this study simply could be the
consequence of overall poorer health status among
persons from different regions because of lower lev-
els of economic development and healthcare access.
Of note, 33 of the 47 least-developed countries in the
world are located in Africa (22), and Africa has the
lowest overall healthy life expectancy, which is the
number of years that a newborn is expected to live
in good health (23). In addition, persons with poorer
health status, particularly malnutrition (24), might be
more susceptible to developing TB disease than are
healthier persons.

The association between birth region and time
to TB diagnosis also might be a consequence of dif-
ferences in risk factors for progression to TB disease
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Figure 3. Estimates for time to TB disease diagnosis not attributed
to recent transmission among non—-US-born persons, stratified by
birth region, United States, 2011-2018. A) Kaplan-Meier estimate
for all cases; B) Cox regression adjusted time estimates for male
patients; C) Cox regression adjusted time estimates for female
patients. TB, tuberculosis.

among different regions. Both HIV infection and dia-
betes mellitus are key risk factors for LTBI reactiva-
tion, and HIV infection represents the greatest risk
factor for LTBI reactivation (25). Worldwide, 9% of
incident TB cases in 2018 were among persons living
with HIV and 15% of TB cases might be linked to dia-
betes mellitus (19,26). In addition, the WHO African
Region has the highest prevalence of HIV among in-
cident TB cases (19), and the HIV diagnosis rates for
Africa-born persons living in the United States are 6
times higher than the rate for the general US popu-
lation (27). Given the possibility of TB and HIV co-
infection or TB and diabetes mellitus comorbidity as

plausible etiologies for the association between birth
region and time to TB disease diagnosis, including
HIV status or diabetes mellitus diagnosis as variables
in our analysis might appear reasonable. However,
even though NTSS offers information on HIV status
and diabetes mellitus diagnosis, it does not offer in-
formation on the date of testing or diagnosis. There-
fore, to use these data, we would have to unjustifi-
ably assume that a person’s HIV status or presence of
diabetes mellitus were constant throughout the time
from US entry to TB disease diagnosis date. This as-
sumption also would be invalid because global HIV
incidence was likely low before the 1980s (28), and

Table 2. Median time to diagnosis of tuberculosis disease not attributed to recent transmission for non—-US-born persons by World

Health Organization region, United States, 2011-2018

Unadjusted median

Adjusted median time, mo (95% CI)*

Region No. (%) time, mo (IQR) Male sex Female sex

African 2,379 (8.4) 48 (18-111) 169 (161-176) 157 (150-165)
Eastern Mediterranean 1,226 (4.3) 98 (32-215) 211 (202-222) 198 (189-208)
European 779 (2.7) 205 (88-390) 245 (228-266) 234 (214-252)
The Americast 9,667 (34.1) 161 (67-316) 241 (236-244) 227 (221-234)
Southeast Asian 4,386 (15.5) 71 (26-181) 206 (199-214) 193 (187-201)
Western Pacific 9,913 (35.0) 205 (86-339) 254 (250-260) 244 (240-248)

*Age at arrival fixed at 25—-44 vy, birth year fixed at 1940-1979.
tExcludes United States.
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before 2010, HIV infection could prevent non-US citi-
zens from entering the United States (29). In addition,
including history of diabetes mellitus as a variable in
this study would have resulted in an immortal time
bias (30). For example, persons who received a diag-
nosis of diabetes mellitus during the study period,
before receiving a diagnosis of TB disease, must have
persisted long enough without a TB disease diagno-
sis to receive a diabetes mellitus diagnosis. For these
persons, the period of time from the start of the study
period to diabetes mellitus diagnosis is known as im-
mortal time because they might not have developed
TB disease during that time interval. However, per-
sons who have never received a diagnosis of diabetes
mellitus might have received a TB diagnosis during
this immortal time, resulting in a disadvantaged sur-
vival time despite not having a diabetes mellitus di-
agnosis. Therefore, we excluded HIV status and dia-
betes mellitus diagnosis as variables from this study.

Finally, all refugees entering the United States
should undergo a domestic medical examination
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upon entry, unlike most other persons immigrating to
the United States (31,32). Given that Africa and Asia
together account for the highest proportion of refugees
coming to the United States since 2010 (32), their com-
paratively low adjusted median times in this study
might be a consequence of TB disease diagnosis at the
time of their domestic medical evaluation, especially
since TB screening is a recommended component of
that examination (33). However, the domestic medical
examination is typically conducted 1-3 months after
US entry (34), which is within our exclusion window
for cases attributable to imported TB disease. In addi-
tion, all refugees are screened for TB before US entry,
making it less likely that newly diagnosed TB would
be detected after entering the country.

The first limitation of our study is that the char-
acteristics of persons who immigrate to the United
Statesmightnotrepresent persons whoremainintheir
birth country. One study reported that TB incidence
in the birth country was 5.4 times higher than the
US TB incidence for persons born in those countries

B
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- African Region
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Figure 4. Estimates for time to TB disease diagnosis not attributed
to recent transmission for non-US-born persons, stratified by
World Health Organization region, United States, 2011-2018. A)
Kaplan-Meier estimate for all cases; B) Cox regression adjusted
time estimates for male patients; C) Cox regression adjusted time
estimates for female patients. TB, tuberculosis.

. Region of the Americas

Western Pacific Region
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and who immigrated to the United States (35).
Another study found that the prevalence by birth
country of isoniazid-resistant and multidrug-resis-
tant TB in the United States better correlated with
the prevalence by birth country seen in NTSS data
than with the prevalence seen in the birth countries
themselves (36). This finding suggests that non-US-
born persons are not representative of the overall
birth country population in terms of TB risk. In ad-
dition, NTSS does not report country of immedi-
ate origin, which can differ from birth country, nor
does NTSS account for interceding travel outside the
United States after initial US entry, during which
TB might have been transmitted. Finally, the health
status of immigrants to the United States might be
influenced by long-term US residence, causing it to
diverge from expected health status on the basis of
birth country.

Our study does not account for the number of
non-US-born persons emigrating from a particular
region nor how those numbers change over time. We
also did not account for reason for immigration, such
as refugee status, which might affect risk for TB in-
fection. Furthermore, by using regions to categorize
countries in this study, we lose the ability to detect
differences between those countries. Also, the plau-
sible-source case method NTSS uses has high accu-
racy compared with field-based assessments of recent
transmission that use epidemiologic investigation
methods, but this method is not completely accurate
and might misclassify certain cases (3). In addition,
we were unable to assess the effect of HIV status and
diabetes mellitus on time to TB disease diagnosis. Fi-
nally, our study did not consider the population of
non-US-born persons who did not develop TB dis-
ease during the study time period.

In conclusion, time to TB disease diagnosis among
non-US-born persons in whom TB disease developed
in the United States during 2011-2018 varies by birth
region, which represents a prognostic indicator for
LTBI progressing to TB disease. Targeted LTBI testing
and treatment for persons entering the United States
who were born in regions with low median times
to TB diagnosis might advance progress toward TB
elimination in the United States. Additional studies
using data sources that include information on risk
factors like HIV infection and diabetes mellitus could
help determine the potential influence of these condi-
tions on time to LTBI reactivation; such studies also
would benefit from accounting for TB rates in birth
countries, where feasible. Similar studies in countries
with healthcare systems comparable to the United
States and diverse immigrant populations also would

1652

help determine whether these results are reproduc-
ible and could shed light on the etiology underlying
regional differences in time to TB disease diagnosis.
Nonetheless, our findings can help focus efforts on
LTBI detection and treatment among the most vul-
nerable populations and further advance efforts to
eliminate TB disease in the United States.
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Association between Birth Region and Time
to Tuberculosis Diagnosis among Non-US-
Born Persons Entering the United States

Appendix

Birth Country Categorization

We initially categorized each country or territory reported in the National Tuberculosis
Surveillance System (NTSS) into 15 subregions and 7 intermediary regions, which are further
subdivisions of the Sub-Saharan Africa, Latin America, and Caribbean subregions under the
United Nations (UN) standard country or area codes for statistical use, Series M, No. 49 (M49)
(1). Because of low reported case numbers, we analyzed the subregions of Australia and New
Zealand, Melanesia, Micronesia, and Polynesia together under the continental region Oceania,
which encompasses these subregions under the M49 standard. As a result, we examined 19 total
regions in our analysis. We categorized countries that have changed names but not geographic
boundaries, such as Burma/Myanmar and Zaire/Democratic Republic of the Congo, under the
region in which the most current country name is categorized. We categorized countries that
have changed geographic boundaries, such as Yugoslavia and Czechoslovakia, under the region
in which successor countries were categorized. Finally, where the UN does not recognize a
country that NTSS reports as a birth country, we assigned that country to a region according to

geographic proximity to other countries in that region.

Justification for Cox Regression and Double-Truncation Adjustment

Because we do not have data on the cohort of non—-US-born persons who did not develop
tuberculosis (TB) disease during the study time period, our Cox regression analysis only
examines persons who developed TB, our outcome of interest. As demonstrated by Rennert and
Xie (2), Cox regression can be used to assess for statistically significant differences among

variables of interest while only evaluating persons who experience the outcome of interest (2).
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However, because this is a retrospective study examining TB cases reported to NTSS from a US
jurisdiction, we cannot observe non—-US-born persons who developed TB disease before entering
the United States (i.e., left truncation), nor can we observe non-US-born persons who will
develop TB disease in the future (i.e., right truncation). This phenomenon is known as double-
truncation and reflects a sampling bias in which we lack information regarding the entire cohort
of non-US-born persons who moved to the United States and at some point develop TB disease.
To remedy this sampling bias, we applied a weighted estimation approach that produces
weighted estimators of the hazard ratio (2). In this approach, the weights are inversely
proportional to the probability that a subject is included in the sample (i.e., not truncated), and
this probability is conditional on observed survival time. As a result, observations with
oversampled survival times are downweighted and observations with undersampled survival
times are upweighted (2). We used this approach to generate our Cox regression model by using
R code sourced from Rennert and Xie (2). We calculated percent differences in the B coefficients
to compare our model when adjusting for double truncation and our model when not adjusting

for double truncation (Appendix Table 1).

Our adjustment for double-truncation was subject to a key limitation: we could not
properly test for quasi-independence between truncation times (i.e., time from US entry to study
start date and time from US entry to study end date) and event time, which is a necessary
precondition for our method of adjustment. Because of the large number of observations
examined, we could not correctly assess the p value for the conditional Kendall’s Tau used to
test quasi-independence. Because no a priori reasons exist to assume dependence between these
times, we assumed quasi-independence for the purpose of this analysis. The standard errors of
the P coefficients derived when adjusting for double-truncation are smaller than those derived
when not making this adjustment, indicating improved prediction accuracy when adjusting for

double truncation (Appendix Table 1).

Cox Regression Assumptions

We determined whether the study data met the proportional hazards assumption for Cox
regression by generating Schoenfeld residual plots for each demographic covariate, in which we
evaluated for independence between residuals and time. A nonrandom pattern against time is
evidence of violation of this assumption. Because we observed no such pattern, we determined

that the data met the proportional hazards assumption.
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Appendix Table 1. Comparison of B coefficient and standard error estimates of tuberculosis disease onset for non—-US-born
persons with tuberculosis disease not attributed to recent transmission when adjusting and not adjusting for double truncation,

United States, 2011-2018*

B coefficient Standard error
Adjusting for Not adjusting for
double- double- % Adjusting for Not adjusting for %
Characteristic truncation truncation difference double-truncation double-truncation  difference
Age at entry, y
0-4 -5.03 -2.42 51.9 0.02 0.06 -200.0
5-14 -1.78 -1.64 7.9 0.10 0.03 70.0
15-24 -0.97 -0.83 14.4 0.01 0.02 -100.0
25-44 Referent Referent Referent Referent Referent Referent
45-64 1.27 1.07 15.7 0.01 0.02 -100.0
>65 2.89 2.62 9.3 0.01 0.03 -200.0
Sex
M Referent Referent Referent Referent Referent Referent
F 0.08 0.08 0.0 0.004 0.01 -150.0
Birth year
1900-1939 -1.92 -1.69 12.0 0.01 0.02 -100.0
1940-1979 Referent Referent Referent Referent Referent Referent
1980-2018 2.75 2.55 7.3 0.01 0.02 -333.3
Region of birth
Africa
Eastern Africa 0.64 0.95 -48.4 0.03 0.13 -333.3
Middle Africa 1.12 1.46 -30.4 0.04 0.14 -250.0
Northern Africa 0.71 0.97 -36.6 0.05 0.15 -200.0
Southern Africa 0.64 0.92 -43.8 0.06 0.18 -200.0
Western Africa 0.82 1.10 -34.1 0.03 0.13 -333.3
Americas
Caribbean 0.43 0.69 -60.5 0.03 0.13 -333.3
Central America 0.20 0.48 -140.0 0.03 0.13 -333.3
Northern America* 0.07 0.12 -71.4 0.07 0.26 -271.4
South America 0.33 0.61 -84.8 0.03 0.13 -333.3
Asia
Central Asia 0.62 0.88 -41.9 0.06 0.19 -216.7
Eastern Asia -0.01 0.39 4000.0 0.03 0.13 -333.3
South-eastern Asia 0.21 0.46 -119.0 0.03 0.13 -333.3
Southern Asia 0.45 0.75 -66.7 0.03 0.13 -333.3
Western Asia 0.44 0.74 -68.2 0.04 0.14 -250.0
Europe
Eastern Europe 0.29 0.54 -86.2 0.04 0.14 -250.0
Northern Europe -0.02 0.15 850.0 0.05 0.19 -280.0
Southern Europe 0.21 0.28 -33.3 0.04 0.14 -250.0
Western Europe Referent Referent Referent Referent Referent Referent
Oceania 0.43 0.77 -79.1 0.04 0.15 -275.0

*Excludes the United States of America.
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Appendix Table 2. Adjusted hazard ratio estimates of tuberculosis disease diagnosis for non—US-born persons with tuberculosis

disease not attributed to recent transmission by United Nations region (n = 28,350), United States, 2011-2018*

Characteristic No. (%) aHR 95% CI p value
Age at entry, y
0-4 270 (1.0) 0.007 (0.001-0.04) <0.01
5-14 1,567 (5.5) 0.17 (0.15-0.18) <0.01
15-24 7,565 (26.7) 0.38 (0.36-0.39) <0.01
25-44 12,062 (42.6) Referent Referent Referent
45-64 5,268 (18.6) 3.58 (3.43-3.73) <0.01
>65 1,618 (5.7) 18.00 (16.78-19.30) <0.01
Sex
M 16,804 (59.3) Referent Referent Referent
F 11,546 (40.7) 1.09 (1.05-1.12) <0.01
Birth year
1900-1939 3,782 (13.3) 0.15 (0.14-0.16) <0.01
1940-1979 16,180 (57.1) Referent Referent Referent
1980-2018 8,388 (29.6) 15.69 (14.99-16.43) <0.01
Region of birth
Africa 2,900 (10.2)
Eastern Africa 1,618 (5.7) 1.89 (1.47-2.43) <0.01
Middle Africa 286 (1.0) 3.06 (2.30-4.07) <0.01
Northern Africa 125 (0.4) 2.02 (1.48-2.78) <0.01
Southern Africa 56 (0.2) 1.89 (1.32-2.71) <0.01
Western Africa 815 (2.9) 2.26 (1.75-2.93) <0.01
Americas 9,668 (34.1)
Caribbean 1,238 (4.4) 1.54 (1.20-1.99) <0.01
Central America 7,071 (24.9) 1.23 (0.96-1.57) 0.10
Northern Americat 20 (0.1) 1.07 (0.71-1.62) 0.74
South America 1,339 (4.7) 1.39 (1.08-1.79) <0.05
Asia 14,973 (52.8)
Central Asia 45 (0.2) 1.85 (1.29-2.65) <0.01
Eastern Asia 2,921 (10.3) 0.99 (0.77-1.28) 0.96
South-eastern Asia 7,793 (27.5) 1.24 (0.97-1.58) 0.09
Southern Asia 4,023 (14.2) 1.57 (1.23-2.02) <0.01
Western Asia 191 (0.7) 1.55 (1.16-2.08) <0.01
Europe 660 (2.3)
Eastern Europe 328 (1.2) 1.33 (1.02-1.74) <0.05
Northern Europe 46 (0.2) 0.98 (0.67-1.45) 0.93
Southern Europe 221 (0.8) 1.23 (0.83-1.83) 0.31
Western Europe 65 (0.2) Referent Referent Referent
Oceania 149 (0.5) 1.54 (1.05-2.26) <0.05
Australia and New Zealand 0(0.0) - - -
Melanesia 10 (0.04) - - -
Micronesia 110 (0.4) - - -
Polynesia 29 (0.1) - - —

*Countries listed according to United Nations standard country or area codes for statistical use (M49) regions as of January 2020 (1). aHR, adjusted
hazard ratio; NA, not available; —, not calculated.

TExcludes United States of America.
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Appendix Table 3. Adjusted hazard ratio estimates of tuberculosis disease diagnosis for non—US-born persons with tuberculosis
disease not attributed to recent transmission, organized by World Health Organization region (n = 28,350), United States, 2011—

2018*
Characteristic No. (%) aHR 95% ClI p value
Age at entry, y
0-4 270 (1.0) 0.006 (0.001-0.04) <0.01
5-14 1,567 (5.5) 0.17 (0.15-0.18) <0.01
15-24 7,565 (26.7) 0.38 (0.37-0.40) <0.01
25-44 12,062 (42.6) Referent Referent Referent
45-64 5,268 (18.6) 3.61 (3.46-3.76) <0.01
>65 1,618 (5.7) 18.17 (16.95-19.48) <0.01
Sex
M 16,804 (59.3) Referent Referent Referent
F 11,546 (40.7) 1.09 (1.06-1.13) <0.01
Birth year
1900-1939 3,782 (13.3) 0.14 (0.14-0.15) <0.01
1940-1979 16,180 (57.1) Referent Referent Referent
1980-2018 8,388 (29.6) 15.59 (14.90-16.32) <0.01
Region of birth
African Region 2,379 (8.4) 1.75 (1.52-2.02) <0.01
Eastern Mediterranean Region 1,226 (4.3) 1.27 (1.09-1.47) <0.01
European Region 779 (2.7) Referent Referent Referent
Region of the Americast 9,667 (34.1) 1.04 (0.91-1.20) 0.53
South-East Asian Region 4,386 (15.5) 1.31 (1.14-1.51) <0.01
Western Pacific Region 9,913 (35.0) 0.93 (0.80-1.07) 0.29

*aHR, adjusted hazard ratio.
TExcludes United States of America.

Appendix Table 4. Comparison of adjusted median times to tuberculosis diagnosis for non—US-born persons with tuberculosis
disease not attributed to recent transmission by region according to changes in exclusion criteria, United States, 2011-2018

Adjusted median time in months for male sex

Adjusted median time in months for female sex

Exclude Exclude
Original <6 mo in United % Original <6 mo in United %

Region exclusion criteria States difference _exclusion criteria States difference
Africa

Eastern Africa 185 187 -1.1 175 178 -1.7

Middle Africa 128 129 -0.8 121 123 -1.7

Northern Africa 177 182 -2.8 166 172 -3.6

Southern Africa 185 193 -4.3 175 183 -4.6

Western Africa 162 166 -2.5 152 156 -2.6
Americas

Caribbean 213 218 -2.3 201 206 -2.5

Central America 246 248 -0.8 236 240 -1.7

Northern America* 264 267 -1.1 251 254 -1.2

South America 230 235 -2.2 216 221 -2.3
Asia

Central Asia 187 183 2.1 177 173 2.3

Eastern Asia 277 279 -0.7 263 266 -1.1

South-eastern Asia 245 246 -0.4 235 237 -0.9

Southern Asia 210 215 -2.4 198 203 -2.5

Western Asia 212 218 -2.8 200 206 -3.0
Europe

Eastern Europe 236 240 -1.7 222 229 -3.2

Northern Europe 279 283 -1.4 265 269 -1.5

Southern Europe 245 247 -0.8 236 239 -1.3

Western Europe 276 280 -1.4 262 267 -1.9
Oceania 213 230 -8.0 201 217 -8.0

*Excludes the United States of America.
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Appendix Table 5. Adjusted median times to tuberculosis diagnosis for non—US-born persons from Eastern Africa with tuberculosis
disease not attributed to recent transmission, United States, 2011-2018*

No. Unadjusted median Adjusted median time in Adjusted median time in months

Country of birth cases _ time in months (IQR) months for male sex (95% ChHt for female sex (95% ChHt
Burundi 14 50 (32-120) 109 (62—NA) 101 (58—-NA)
Djibouti 4 18 (14-28) 168 (138-211) 156 (128-199)
Eritrea 87 54 (25-107) 160 (142-182) 149 (132-171)
Ethiopia 705 58 (24-111) 163 (136-201) 151 (127-188)
Kenya 255 59 (25-120) 208 (151-339) 195 (140-323)
Madagascar 8 56 (37-68) 290 (258-328) 274 (246-313)
Malawi 11 138 (45-152) 144 (118-190) 134 (109-180)
Mauritius 2 362 (259-464) 295 (280-309) 279 (265-295)
Mozambique 9 35 (28-72) 245 (223-273) 235 (209-258)
Rwanda 14 44 (22-103) 191 (144-284) 181 (134-269)
Somalia 402 77 (29-151) 253 (223-303) 243 (210-287)
South Sudan 1 5 (NA) 232 (187-297) 217 (177-281)
Uganda 20 54 (22-144) 280 (243-340) 265 (231-324)
United Republic of Tanzania 32 74 (22-173) 267 (230-334) 253 (215-318)
Zambia 25 88 (39-144) 427 (422-432) 412 (404-420)
Zimbabwe 29 80 (40-157) 313 (225-577) 299 (211-563)

*IQR, interquartile range; NA, not available.

tAge at arrival fixed at 25-44 y, birth year fixed at 1940-1979.

Appendix Table 6. Adjusted median times to tuberculosis diagnosis for non—US-born persons from Middle Africa with tuberculosis
disease not attributed to recent transmission, United States, 2011-2018*

Unadjusted

No. median time in

Adjusted median time in

Adjusted median time in months

Country of birth cases _months (IQR)  months for male sex (95% CI)t for female sex (95% CI)t
Angola 27 18 (6-39) 179 (169-190) 168 (157-180)
Cameroon 113 30 (18-70) 185 (136-284) 174 (127-269)
Central African Republic 10 22 (15-40) 162 (132-208) 151 (124-195)
Chad 5 31 (17-33) 19 (18-20) 18 (17-18)
Congo 104 22 (9-48) 179 (147-227) 168 (137-213)
Democratic Republic of the Congoit 19 7 (9-40) 124 (120-129) 117 (111-123)
Equatorial Guinea 4 11 (9-29) 101 (66-230) 94 (62-216)
Gabon 4 42 (31-51) 256 (235-292) 245 (220-277)

*|QR, interquartile range.
TAge at arrival fixed at 25—44 y, birth year fixed at 1940-1979.
fZaire was included under the Democratic Republic of the Congo.

Appendix Table 7. Adjusted median times to tuberculosis diagnosis for non—US-born persons from Northern Africa with

tuberculosis disease not attributed to recent transmission, United States, 2011-2018*

Unadjusted median time

Adjusted median time in
months for male sex (95% CI)t

Adjusted median time in months for
female sex (95% CI)t

Country of birth No. cases in months (IQR)
Algeria 11 58 (33-193)
Egypt 15 147 (101-243)
Morocco 30 44 (20-106)
Sudan 66 64 (19-157)
Tunisia 1 26 (NA)
Western Sahara 2 317 (298-335)

174 (147-208)
144 (105-239)
171 (98-NA)
105 (103-107)
258 (240-289)
197 (191-205)

162 (137-195)
133 (97-224)
159 (92-NA)
98 (95-101)
247 (226-273)
186 (179-193)

*IQR, interquartile range; NA, not available.
tAge at arrival fixed at 25—44 y, birth year fixed at 1940-1979.

Appendix Table 8. Adjusted median times to tuberculosis diagnosis for non—US-born persons from Southern Africa with
tuberculosis disease not attributed to recent transmission, United States, 2011-2018*

No. Unadjusted median time in  Adjusted median time in months  Adjusted median time in months
Country of birth cases months (IQR) for male sex (95% CI)t for female sex (95% CI)t
Botswana 7 156 (146-178) 46 (34-69) 42 (31-64)
Namibia 1 258 (NA) 227 (198-260) 213 (186-248)
South Africa 47 56 (26—125) 246 (179-418) 236 (167-401)
Swaziland 1 15 (NA) 107 (69-252) 99 (64-243)

*IQR, interquartile range; NA, not available.
tAge at arrival fixed at 25—44 y, birth year fixed at 1940-1979.
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Appendix Table 9. Adjusted median times to tuberculosis diagnosis for non—US-born persons from Western Africa with tuberculosis

disease not attributed to recent transmission, United States, 2011-2018*

Unadjusted median time

Adjusted median time in months

Adjusted median time in months

Country of birth No. cases in months (IQR) for male sex (95% CI)t for female sex (95% CI)t
Benin 7 27 (10-54) 182 (141-249) 171 (132—240)
Burkina Faso 10 31 (25-63) 135 (108-186) 126 (100-175)
Cabo Verde 18 64 (17-154) 134 (107-185) 125 (99-175)
Cote d'lvoire 34 37 (16-82) 228 (207-247) 213 (194-238)
Gambia 31 34 (11-79) 422 (416-429) 407 (397-417)
Ghana 69 50 (17-96) 188 (178-201) 177 (167-188)
Guinea 43 33 (11-110) 190 (184-197) 179 (173-185)
Guinea-Bissau 1 14 (NA) 211 (173-270) 198 (161-255)
Liberia 152 62 (15-134) 267 (250-289) 253 (240-273)
Mali 12 112 (57-173) 303 (275-337) 288 (260-321)
Mauritania 9 91 (38-127) 178 (160-199) 167 (149-187)
Niger 6 55 (30-72) 150 (137-166) 139 (128-154)
Nigeria 281 38 (15-110) 227 (211-244) 213 (198-232)
Senegal 40 45 (19-168) 98 (71-164) 92 (66-153)
Sierra Leone 90 57 (21-147) 334 (308-365) 319 (292-353)
Togo 12 58 (19-130) 321 (262-412) 305 (249-395)

*IQR, interquartile range; NA, not available.
tAge at arrival fixed at 25-44 y, birth year fixed at 1940-1979.

Appendix Table 10. Adjusted median times to tuberculosis diagnosis for non—-US-born persons from the Caribbean with
tuberculosis disease not attributed to recent transmission, United States, 2011-2018*

No. Unadjusted median Adjusted median time in months  Adjusted median time in months
Country of birth cases time in months (IQR) for male sex (95% CI)t for female sex (95% CI)t
Antigua and Barbuda 1 558 (NA) 160 (144-179) 149 (134-167)
Bahamas 5 316 (232-514) 187 (125-377) 176 (118-364)
Barbados 1 419 (NA) 254 (190-400) 244 (180-382)
Cuba 131 251 (110-455) 144 (119-188) 134 (110-177)
Dominica 1 273 (NA) 136 (108-190) 127 (100-180)
Dominican Republic 267 119 (40-252) 126 (122-132) 119 (115-124)
Grenada 3 349 (177-432) 176 (110-490) 165 (102-479)
Haiti 746 108 (38-232) 199 (187-213) 187 (176-201)
Jamaica 48 173 (64-329) 205 (164-272) 192 (153-258)
Saint Lucia 2 160 (143-176) 277 (260-296) 261 (248-278)
Trinidad and Tobago 32 178 (114-449) 216 (164-321) 204 (153-306)
Turks and Caicos Islands 1 62 (NA) 254 (190-400) 244 (180-382)

*IQR, interquartile range; NA, not available.
tAge at arrival fixed at 25—44 y, birth year fixed at 1940-1979.

Appendix Table 11. Adjusted median times to tuberculosis diagnosis for non—-US-born persons from Central America with
tuberculosis disease not attributed to recent transmission, United States, 2011-2018*

No. Unadjusted median  Adjusted median time in months for Adjusted median time in months for
Country of birth cases  time in months (IQR) male sex (95% CI)t female sex (95% CI)t
Belize 15 394 (176-503) 137 (105-203) 127 (98-190)
Costa Rica 9 268 (150-370) 151 (101-319) 141 (94-304)
El Salvador 408 144 (63-267) 191 (126-416) 181 (119-399)
Guatemala 868 77 (33-142) 304 (248-398) 289 (237-381)
Honduras 563 86 (33-153) 191 (183-202) 180 (171-190)
Mexico 5,110 214 (105-379) 196 (162—248) 185 (151-239)
Nicaragua 82 274 (129-360) 263 (238-304) 249 (223-288)
Panama 16 191 (99-384) 209 (148-360) 196 (138-345)

*|QR, interquartile range.

TAge at arrival fixed at 25—44 y, birth year fixed at 1940-1979.
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Appendix Table 12. Adjusted median times to tuberculosis diagnosis for non—-US-born persons from Northern America with
tuberculosis disease not attributed to recent transmission, United States, 2011-2018*

Unadjusted median Adjusted median time in months  Adjusted median time in months for
Country of birth No. cases time in months (IQR) for male sex (95% CI)t female sex (95% CI)t

Canada 20 353 (176-713) 241 (190-325) 228 (180-310)

*IQR, interquartile range.
tAge at arrival fixed at 25-44 y, birth year fixed at 1940-1979.

Appendix Table 13. Adjusted median times to tuberculosis diagnosis for non—-US-born persons from South America with
tuberculosis disease not attributed to recent transmission, United States, 2011-2018*

No. Unadjusted median Adjusted median time in Adjusted median time in months

Country of birth cases time in months (IQR) months for male sex (95% CI)t for female sex (95% CI)t
Argentina 27 216 (155-314) 110 (68-313) 101 (63-299)
Plurinational State of Bolivia 80 218 (125, 349) 145 (124-178) 135 (117-166)
Brazil 95 122 (54-214) 88 (64-143) 82 (60—134)

Chile 9 336 (247-480) 262 (229-320) 249 (214-305)
Colombia 203 161 (65-310) 208 (205-211) 195 (190-201)
Ecuador 340 126 (54-204) 162 (143-186) 151 (133-175)
Guyana 72 165 (44-262) 248 (197-339) 238 (186-324)
Paraguay 3 199 (104-264) 368 (318-448) 357 (303-432)
Peru 443 130 (64-216) 299 (219-497) 283 (206-484)
Suriname 1 187 (NA) 301 (205-643) 285 (193-630)
Uruguay 10 178 (120-290) 207 (144-374) 194 (133-363)
Bolivarian Republic of 56 101 (31-231) 176 (144-223) 164 (134-209)

Venezuela

*|QR, interquartile range; NA, not available.
TAge at arrival fixed at 25-44 vy, birth year fixed at 1940-1979.

Appendix Table 14. Adjusted median times to tuberculosis diagnosis for non-US-born persons from Central Asia with tuberculosis
disease not attributed to recent transmission, United States, 2011-2018*

Unadjusted median time  Adjusted median time in months  Adjusted median time in months

Country of birth No. cases in months (IQR) for male sex (95% CI)t for female sex (95% CI)t
Kazakhstan 7 41 (16-158) 17 (7-NA) 15 (7-NA)
Kyrgyzstan 14 42 (35-59) 103 (99-109) 96 (91-101)
Tajikistan* 1 12 (NA) 254 (190-400) 244 (180-382)
Turkmenistan 3 68 (47-137) 188 (156-242) 178 (145-229)
Uzbekistan 20 83 (60-131) 148 (121-194) 138 (113-184)

*IQR, interquartile range; NA, not available.
tAge at arrival fixed at 25—44 y, birth year fixed at 1940-1979.

Appendix Table 15. Adjusted median times to tuberculosis diagnosis for non-US-born persons from Eastern Asia with tuberculosis
disease not attributed to recent transmission, United States, 2011-2018*

No.  Unadjusted median  Adjusted median time in months  Adjusted median time in months

Country of birth cases time in months (IQR) for male sex (95% CI)t for female sex (95% CI)t

China 1,847
China, Hong Kong Special 100
Administrative Region

170 (68-306) 183 (135-280) 172 (126-265)
321 (226-433) 182 (170-196) 171 (158-185)

China, Macao Special 4 311 (186-439) 247 (224-276) 236 (210-261)
Administrative Region

Democratic People’s 162 296 (148-412) 188 (156-242) 178 (145-229)
Republic of Korea

Japan 60 377 (181-518) 172 (100-NA) 160 (93-NA)
Mongolia 45 47 (20-76) 252 (247-259) 242 (237-247)
Republic of Korea 543 305 (155-411) 95 (62-217) 88 (58-204)

Taiwan (Republic of China) 160 366 (214-444) 210 (134-527) 198 (125-512)

*|QR, interquartile range; NA, not available.
tAge at arrival fixed at 25-44 y, birth year fixed at 1940-1979.
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Appendix Table 16. Adjusted median times to tuberculosis diagnosis for non—-US-born persons from Southeast Asia with
tuberculosis disease not attributed to recent transmission, United States, 2011-2018*

Unadjusted
No. median time in Adjusted median time in Adjusted median time in months

Country of birth cases months (IQR) months for male sex (95% CI)T for female sex (95% CI)t
Cambodia 364 334 (155-385) 211 (130-656) 199 (123-640)
Indonesia 184 96 (27-177) 272 (231-346) 257 (216-329)

Lao People’s Democratic Republic 352 327 (233-406) 180 (116-436) 169 (108-421)
Malaysia 40 137 (30-224) 289 (272-308) 274 (256-293)
Myanmari 419 54 (25-95) 236 (229-242) 222 (214-230)
Philippines 3,841 187 (85-327) 93 (43-NA) 86 (40-NA)
Singapore 5 161 (94-195) 224 (179-301) 210 (168-285)
Thailand 184 116 (36-282) 189 (158-240) 179 (147-225)

Viet Nam 2,404 212 (77-311) 182 (176-187) 171 (163-178)

*|QR, interquartile range; NA, not available.

tAge at arrival fixed at 25-44 vy, birth year fixed at 1940-1979.

FBurma included under Myanmar

Appendix Table 17. Adjusted median times to tuberculosis diagnosis for non—-US-born persons from Southern Asia with
tuberculosis disease not attributed to recent transmission, United States, 2011-2018*

No. Unadjusted median  Adjusted median time in months for

Adjusted median time in months for

Country of birth cases time in months (IQR) male sex (95% CI)t female sex (95% CI)t
Afghanistan 119 156 (30-324) 125 (93-193) 117 (86-183)
Bangladesh 248 63 (23-158) 192 (180-207) 181 (169-194)
Bhutan 174 43 (18-64) 90 (64—156) 84 (60-145)
India 2,630 85 (27-201) 275 (214-395) 259 (202-378)
Islamic Republic of Iran 74 246 (154-396) 251 (197-360) 241 (186-345)
Nepal 369 42 (21-76) 158 (138-183) 147 (129-172)
Pakistan 393 155 (44-295) 229 (181-310) 215 (170-296)

Sri Lanka 16 91 (58-159) 232 (200-268) 217 (188-253)

*|QR, interquartile range.

TAge at arrival fixed at 25—44 y, birth year fixed at 1940-1979.

Appendix Table 18. Adjusted median times to tuberculosis diagnosis for non-US-born persons from Western Asia with tuberculosis
disease not attributed to recent transmission, United States, 2011-2018*

No. Unadjusted median Adjusted median time in months  Adjusted median time in months

Country of birth cases time in months (IQR) for male sex (95% CI)t for female sex (95% CI)t
Armenia 15 199 (159-258) 181 (126-322) 171 (119-307)
Azerbaijan 14 56 (23-224) 184 (127-330) 173 (120-314)
Georgia 18 108 (37-178) 216 (193-243) 203 (182-232)

Iraq 33 63 (16-194) 230 (203-259) 216 (190-247)
Israel 6 429 (376-577) 283 (213-447) 268 (200-432)
Jordan 3 49 (27-315) 215 (199-235) 202 (187-221)
Kuwait 2 44 (24-63) 196 (147-295) 185 (137-279)
Lebanon 6 272 (235-335) 279 (264-297) 264 (250-281)
Qatar 2 17 (14-19) 195 (129-415) 185 (122—398)
Saudi Arabia 28 33 (9-49) 201 (150-305) 188 (139-290)
Syria 8 54 (27-107) 473 (409-562) 456 (391-548)
Turkey 19 169 (131-289) 415 (398-430) 397 (382-414)
United Arab Emirates 6 39 (11-126) 208 (99-NA) 195 (93-NA)
Yemen 31 81 (16-217) 199 (191-207) 187 (182-193)

*IQR, interquartile range; NA, not available.

tAge at arrival fixed at 25-44 y, birth year fixed at 1940-1979.
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Appendix Table 19. Adjusted median times to tuberculosis diagnosis for non—-US-born persons from Eastern Europe with
tuberculosis disease not attributed to recent transmission, United States, 2011-2018*

No.  Unadjusted median  Adjusted median time in months for ~ Adjusted median time in months for

Country of birth cases time in months (IQR) male sex (95% CI)t female sex (95% CI)t
Belarus 5 161 (128-261) 161 (115-280) 151 (106-266)
Bulgaria 11 79 (40-165) 104 (89-127) 97 (82-120)
Czechiat 2 - - -
Czechoslovakia 1 676 (526—756) 141 (116-185) 131 (107-175)
Hungary 10 492 (283-663) 259 (253-266) 247 (242-253)
Poland 55 249 (148-369) 23 (16-40) 21 (14-37)
Republic of Moldova 13 77 (31-132) 179 (163-196) 168 (151-186)
Romania 45 197 (81-306) 252 (223-300) 242 (209-284)
Russian Federation 88 163 (82-268) 72 (41-434) 67 (38—419)
Ukraine 98 168 (71-238) 429 (371-511) 415 (360-497)

*IQR, interquartile range; —, not calculated.
tAge at arrival fixed at 25-44 y, birth year fixed at 1940-1979.

FSubsumed under the Czechoslovakia because former constituent state of Czechoslovakia.

Appendix Table 20. Adjusted median times to tuberculosis diagnosis for non—-US-born persons from Northern Europe with
tuberculosis disease not attributed to recent transmission, United States, 2011-2018*

Unadjusted median  Adjusted median time in months  Adjusted median time in months

Country of birth No. cases time in months (IQR) for male sex (95% CI)t for female sex (95% CI)t
Denmark 1 734 (NA) 119 (94-161) 111 (87-150)
Estonia 1 139 (NA) 156 (126—204) 145 (119-191)
Finland 3 179 (117-381) 310 (226-548) 296 (212-534)
Iceland 2 212 (148-275) 247 (223-278) 237 (210-263)
Ireland 6 599 (556—-636) 246 (199-325) 235 (187-310)
Latvia 3 746 (601-787) 196 (161-250) 185 (150-240)
Lithuania 4 219 (195-225) 170 (130-240) 158 (123-226)
Norway 1 5 (NA) 158 (112-281) 147 (103-266)
United Kingdom of 25 487 (346-605) 67 (40-240) 62 (37-225)

Great Britain and
Northern Ireland

*IQR, interquartile range; NA, not available.
tAge at arrival fixed at 25-44 y, birth year fixed at 1940-1979.

Appendix Table 21. Adjusted median times to tuberculosis diagnosis for non-US-born persons from Southern Europe with
tuberculosis disease not attributed to recent transmission, United States, 2011-2018*

No. Unadjusted median  Adjusted median time in months Adjusted median time in months

Country of birth cases time in months (IQR) for male sex (95% CI)t for female sex (95% CHt
Albania 32 151 (61-195) 152 (83—-NA) 142 (76-NA)
Bosnia and Herzegovinat 60 - - -

Croatiat 8 - - -

Greece 19 508 (391-623) 243 (201-306) 231 (188-291)

Italy 36 612 (378-726) 248 (229-277) 239 (214-262)
Montenegrot 3 - - -

North Macedoniat 2 - - -

Portugal 20 366 (285-484) 157 (124-215) 146 (116-202)
Republic of Kosovot 1 - - -

Serbiat 13 - - -

Sloveniat 4 - - -

Spain 15 82 (43-191) 235 (202-272) 220 (189-257)
Yugoslavia 8 193 (156-255) 435 (401-479) 420 (384-462)

*|QR, interquartile range; NA, not available; —, not calculated.
TAge at arrival fixed at 25-44 vy, birth year fixed at 1940-1979.
FSubsumed under Yugoslavia because former constituent state of Yugoslavia.
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Appendix Table 22. Adjusted median times to tuberculosis diagnosis for non—-US-born persons from Western Europe with
tuberculosis disease not attributed to recent transmission, United States, 2011-2018*

No. Unadjusted median time  Adjusted median time in months for ~ Adjusted median time in months

Country of Birth cases in months (IQR) male sex (95% CI)t for female sex (95% CHt
Austria 1 715 (NA) 176 (126, 288) 165 (119, 273)
Belgium 2 307 (175-439) 147 (119-199) 137 (110-187)
France 18 206 (26-456) 208 (202-215) 196 (189-204)
Germany 40 577 (421-683) 126 (86-250) 119 (79-241)
Netherlands 2 292 (175-408) 214 (205-223) 201 (192-210)
Switzerland 2 461 (433-489) 252 (208-331) 242 (195-315)

*|QR, interquartile range; NA, not available.
TAge at arrival fixed at 25-44 y, birth year fixed at 1940-1979.

Appendix Table 23. Adjusted median times to tuberculosis diagnosis for non—-US-born persons from Oceania with tuberculosis
disease not attributed to recent transmission, United States, 2011-2018*

Adjusted median time in months
for female sex (95% CI)t

No. Unadjusted median Adjusted median time in
Country of birth cases time in months (IQR) months for male sex (95% Cht

Cook Islands 4 10 (9-23) 135 (98-230) 126 (91-216)
Fiji 7 100 (53-297) 234 (218-247) 219 (206-235)
Marshall Islands 67 48 (12-133) 251 (242-265) 241 (230-251)
Federated States of Micronesia 41 70 (31-122) 156 (111-269) 145 (102-254)
Nauru 1 63 (NA) 177 (155-204) 166 (145-192)
Palau 1 70 (NA) 210 (158-321) 198 (147-305)
Papua New Guinea 3 6 (6-17) 152 (123-205) 142 (115-193)
Pitcairn 1 388 (NA) 291 (228-422) 276 (213-407)
Samoa 4 409 (307-494) 25 (10-NA) 22 (10-NA)

Tokelau 1 488 (NA) 221 (149-444) 208 (139-427)
Tonga 19 368 (131-412) 344 (283-439) 328 (268-424)

*|QR, interquartile range; NA, not available.
TAge at arrival fixed at 25—44 y, birth year fixed at 1940-1979.
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Appendix Figure 1. Kaplan-Meier estimates for time to tuberculosis (TB) disease diagnosis not attributed
to recent transmission among non-US-born persons stratified by age at entry to the United States, 2011-
2018.

Page 12 of 14



1.00+
Birth year
B 19001939
B 1940-1979
0.751
= B 1980-2018
2
[}]
5
o
=
$050{ --\-----
c
S
; =
o
Q.
o
a
0.251
0 < 0.0001
0.00+ —

0 100 200 300 400 500 600 700 800 900 1,0001,1001.200
Time to TB diagnosis, mo.

Appendix Figure 2. Kaplan-Meier estimates for time to tuberculosis (TB) disease diagnosis not attributed

to recent transmission among non—-US-born persons stratified by birth year, United States, 2011-2018.
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Appendix Figure 3. Kaplan-Meier estimates for time to tuberculosis (TB) disease diagnosis not attributed

to recent transmission among non—-US-born persons stratified by sex, United States, 2011-2018.
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