1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
J Am Coll Health. Author manuscript; available in PMC 2022 August 22.

-, HHS Public Access
«

Published in final edited form as:
JAm Coll Health. 2018 January ; 66(1): 17-22. doi:10.1080/07448481.2017.1363765.

Toward a generation free of tuberculosis: TB disease and
infection in individuals of college age in the United States

N. S. Shah, MD, MPH2, A. Flood-Bryzman, BAP, C. Jeffries, JD, MPH2, J. Scott, PhD, MPH¢
aNational Center for HIV/AIDS, Hepatitis, STD and TB Prevention, Division of TB Elimination,
Centers for Disease Control and Prevention, Atlanta, Georgia, USA

bOccidental College, Los Angeles, California, USA

®Department of Mathematics & Statistics, Colby College, Waterville, Maine, USA

Abstract

Objectives: To assess the magnitude of active TB disease and latent TB infection (LTBI) in
young adults of college age.

Participants: Individuals who were aged 18-24 years in 2011 were used as a proxy for college
students.

Methods: Active TB cases reported to the 2011 US National TB Surveillance System (NTSS)
were included. LTBI prevalence was calculated from the 2011-2012 National Health and Nutrition
Examination Survey. The 2011 American Community Survey was used to calculate population
denominators. Analyses were stratified by nativity.

Results: Active TB disease incidence among persons aged 18-24 years was 2.82/100,000,
18.8/100,000 among foreign-born individuals and 0.9/100,000 among US-born individuals. In
2011, 878 TB cases were reported; 629 (71.6%) were foreign-born. LTBI prevalence among
persons of 18-24 years was 2.5%: 8.7% and 1.3% among foreign-born and US-born, respectively.

Conclusion: Active screening and treatment programs for foreign-born young adults could

identify TB cases earlier and provide an opportunity for prevention efforts.
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Introduction

In 2015, 63% of the reported Mycobacterium tuberculosis (TB) cases in the United States
were among individuals born outside the United States.! The majority of such cases are due
to reactivation of latent TB infection (LTBI) after entering the United States.23 In 2015,
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approximately 11 million nonimmigrant-visa holders (NIVs) entered the United States;
6.2% of these individuals entered on a student visa.* While the 500,000 immigrants and
refugees applying for permanent residence in the United States annually are required to be
screened for active TB disease as part of their visa process, NIVs are not required to undergo
mandatory TB screening prior to entering the United States.> From modeling calculations,
foreign-born persons who enter on NIVs are estimated to contribute 58% of all TB cases
among persons in the United States for less than 1 year.5 However, the extent of active TB
disease incidence and LTBI among NIVs is unknown.

Because TB is transmitted from person to person via the airborne route, colleges present a
unique environment for the spread of TB where congregate dormitory living can facilitate
its spread. In 2014, more than 800,000 international students were studying in the United
States.” Approximately 43% of these students were from China or India, which have a

high prevalence of TB and are two of the top five countries that contribute to TB cases

in the United States.” Although the Association of College Health recommends risk-based
screening of students, a recent study showed only 55% of colleges have a TB screening
policy.8 Because screening is not mandatory, the number of students with LTBI or active TB
disease on arrival is unknown.® Therefore a better understanding of TB in this population is
needed.

The purpose of this analysis was to describe the epidemiology of active TB disease
and LTBI in college-aged individuals in order to inform policy and opportunities for TB
prevention.

We defined individuals of 18-24 years as a proxy for college students. TB cases between
the ages of 18-24 years reported in 2011 from the 50 states or the District of Columbia to
the US National TB Surveillance System database (NTSS) were included in the analysis.
Cases in 2011 were analyzed to be consistent with data available from the National Health
and Nutrition Examination Survey (NHANES), which was conducted in 2011-2012 and
was used to calculate the prevalence of LTBI. All 50 states and the District of Columbia
are required to report TB cases to NTSS using a standardized Report of Verified Case

of Tuberculosis (RVCT), which includes demographic and clinical characteristics, and
treatment outcomes. We used standard NTSS variable definitions.1%11 The NTSS defines
a US-born individual as someone born in 1 of the 50 states or the District of Columbia, or
someone born outside the United States to at least one parent who was a US citizen.10-11
All other individuals are classified as foreign-born. Visa options at first entry to the United
States on the RVCT include immigrant, student, employment, tourist, family or finance,
refugee, asylee or parolee, other, and unknown. The other visa category includes foreign-
born persons who were not required to obtain a visa or those who entered the United States
with no official immigration status and whose status it not unknown. We grouped refugee,
asylee, parolee, and immigrant visas together in our analysis as these visa types require
TB screening. Time in the United States prior to TB diagnosis was calculated using the
date the patient first arrived and the date of TB diagnosis. Any individual with a culture
result, including those with only extrapulmonary TB, were included in the analysis of
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drug resistance. Infectiousness was defined as any individual with sputum culture-positive
tuberculosis.

We used the public-use data from the 2011 American Community Survey (ACS) to derive
population denominators to calculate active TB disease case rates.12 The ACS is a series of
monthly surveys that are conducted to produce annually updated estimates on demographic,
social, economic, and housing information.13 Active TB disease case rates were reported as
the annual number of cases from the NTSS per 100,000 persons. These rates were stratified
by the country of origin.

Because reporting of LTBI is not required nationally, we used the 2011-2012 public-use
NHANES data to estimate the prevalence of LTBI. NHANES is a series of cross-sectional,
nationally representative surveys designed to assess the health and nutritional status of
adults and children in the United States through interviews and physical examinations.14
The survey examines a nationally representative sample of about 5,000 persons each year
selected using a complex, stratified, multistage probability cluster sampling design.1® They
were tested with the QuantiFERON®-TB Gold In-Tube test (QFT-GIT) as part of the
NHANES 2011-2012. A positive QFT-GIT was calculated based on the qualitative values
and had to meet the following criteria:

. Nil value must be = < 8.0 international units (IU) gamma interferon (IF)/ml AND
. TB antigen value minus nil must be > = 0.35 IU gamma interferon (IF)/ml AND
. TB antigen value minus nil must be > = 25% of the Nil value

TB infection prevalence estimates, using QFT-GIT results, from NHANES were applied to
ACS denominator data to determine LTBI prevalence rates, which were stratified by the
country of origin.

The protocol for this project was reviewed by the Centers for Disease Control and
Prevention (CDC) and determined to be public health surveillance and not human subject
research which would require oversight by an institutional review board.

Active TB disease

Using ACS and NTSS data, the active TB disease incidence was 2.8 per 100,000 among
individuals of 18-24 years. Stratified by nativity, active TB disease incidence among US-
born 18- to 24-year olds was 0.9 per 100,000 and that among foreign-born 18- to 24-year
olds was 18.8 per 100,000.

The total number of individuals with active TB disease reported among 18- to 24-year olds
in 2011 was 878, constituting 8.3% of the total TB cases reported in 2011 (n = 10,521).10
Of these, 629 (71.6%) were among the foreign-born with 39.0% (n = 245) being diagnosed
within 2 years of arrival into the United States of the foreign-born TB cases, 9.7% (n =

61) and 22.6% (n = 142) entered the United States on a student visa and other immigration
status, respectively. Among foreign-born individuals, 19.9% (n = 125) were from Mexico
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and 19.6% were from India, China, and the Philippines (n = 123, Table 1). Among all
cases of 18- to 24-year olds, 26.7% (n = 234) were not seeking employment (a category
that included full-time students). Clinically, 79% (n = 694) presented with an abnormal
chest radiograph consistent with TB and 61.4% (n = 539) were considered infectious due
to sputum culture-positive TB. Of those with a positive culture from any site of disease and
reported drug susceptibility tests results (n-597), 85.6% (n = 511) had an M. tuberculosis
isolate sensitive to all first-line drugs (isoniazid, rifampin, ethambutol, and pyrazinamide).
Among foreign-born individuals reported in 2011, 80.1% (n = 504) had pulmonary or both
pulmonary and extrapulmonary disease and of those with a positive culture and reported
drug susceptibility tests results, 62.1% (n = 370) had an isolate sensitive to all first-line
drugs (Table 1). The majority of individuals completed treatment (90.3% and 94.2% among
foreign-born and US-born, respectively).

Latent tuberculosis infection

From NHANES data, the prevalence of TB infection among 18- to 24-year olds was

2.5% (95% confidence interval [CI] 1.7%, 3.6%, Table 2). Stratified by nativity, US-born
individuals had a TB infection prevalence of 1.3% (95% CI: 0.6%, 2.9%) and foreign-born
individuals had a TB infection prevalence of 8.7% (95% ClI: 4.4%, 16.6%). Using NHANES
prevalence estimates and ACS population data, a total of 778,979 (95% CI: 529,706-
1,121,730) persons in the United States aged between 18 and 24 years were infected with
TB in 2011. Stratified by nativity, 363,155 (95% CI: 167,610-810,116) and 291,568 (95%
Cl: 147,456-556,326) US-born and foreign-born individuals, respectively, were infected
with TB.

Comment

The CDC Division of Tuberculosis Elimination is mandated to eliminate TB in the United
States. The National TB Program Objective and Performance target is to decrease the TB
incidence to 1.4 cases per 100,000 population by 2020: 11.1 cases per 100,000 among
foreign-born individuals and 0.4 cases per 100,000 in US-born individuals.18 Our analysis
showed a TB case incidence of 2.82 per 100,000 among all individuals between 18-24 years
old. When stratified by nativity, foreign-born individuals in the same age group had a TB
incidence of 18.8 cases per 100,000. Our estimate was lower than findings from a study of
foreign-born college students from 2004 to 2007, which showed a TB case incidence of 48.1
cases per 100,000 person-years.1” Both estimates highlight the importance of TB prevention
efforts in this population in order to reach the 2020 goals.

Of the 878 TB cases diagnosed in college-aged individuals in 2011, 539 were infectious,
translating to the potential of at least one TB exposure on a college campus in the United
States every day. For each person with infectious TB, previous data estimates an average of
10 contacts.® Of these 10 contacts, on average 20-30% are found to have LTBI, and one
infected person will progress to active TB disease, thereby potentially perpetuating the cycle
of TB on college campuses and potential transmission.18 A recent study found that TB cases
among students identified by a screening program were less likely to have a positive sputum
smear and, therefore, were less likely to be infectious than unscreened students diagnosed
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with active TB disease.1” These findings suggest that transmission of TB on US college
campuses can be decreased with earlier case finding through screening programs.

The current pre-departure overseas immigration screening requirements do not include
students and are not focused on preventing active TB disease. However, cost-effectiveness
analysis has shown that implementing overseas screening and treatment programs to detect
active TB disease prior to entry into the United States among those coming from high-
incidence countries would be cost-saving and reduce the public health impact of TB

in the United States.1® Furthermore, as expected, and consistent with recently published
NHANES TB data, 20 foreign-born individuals had a higher prevalence of TB infection
than their US-born counterparts in this age category. In addition to overseas screening

for active TB disease, increased treatment of individuals with LTBI will decrease the
reservoir of individuals who can progress to active TB disease. Since most colleges require
international students to have health insurance and new US Preventive Services Task Force
recommendations are to screen persons who were born in, or are former residents of,
countries with increased TB prevalence for TB without cost sharing, screening foreign-born
students may be feasible from a cost perspective.21:22

Our analysis provides an estimate of TB incidence in an important group, young adults,
both college-bound, and those who are not college-bound, who should be evaluated for

TB prevention efforts. We used 18-24 years old as a proxy for individuals who are likely

to be students and therefore our cohort may be different and likely larger from those
actually enrolled, as we were unable to directly measure the fraction of enrolled students
sampled in this age group. Our estimates of TB incidence are lower than recently reported
data, possibly due to the above described denominator limitation, suggesting we may be
underestimating the magnitude of infection and disease among this population. Further,

the publicly available data on students from the National Center for Education Statistics
(NCES) does not have data available by nativity, making denominator estimates challenging.
Nevertheless, according to NCES data, 42% of individuals 18-24 years old were enrolled

in a degree-granting institution.2324 The NCES suggests that our analysis is likely an
underestimate of the magnitude of infection and disease in college students. Though TB
surveillance data only reported 9.7% of persons aged 18-24 years entering the United States
on a student visa, data for an individual’s visa status are not always completed by local

TB programs, and thus analysis of this variable may result in an underestimate. Lastly,
given the low prevalence of TB in the United States, there may be a higher proportion of
false-positive QFT-GIT results among US-born individuals, leading to an overestimation of
LTBI prevalence for the US-born young adults in our analysis.2>

Conclusions

Our analysis reports the magnitude of active TB disease among young adults of college age
in the United States and estimates the prevalence of LTBI in this group. The high incidence
of active TB disease and LTBI prevalence among foreign-born individuals suggest a need for
targeted TB screening efforts in this population. Both the CDC strategic plan and the CDC’s
Antibiotic Resistance Solutions Initiative call for extending medical exams and treatment
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overseas to persons who are likely to remain in the United States for 6 months or longer
such as students and temporary workers.16:26 Additionally, a recent cost analysis study
showed that overseas TB screening and treatment of individuals from high and medium
incidence countries who intend to study in US colleges and universities prior to entry into
the United States, is cost-saving.1® Already many colleges in the United States, require TB
screening for all international students. The shorter courses for LTBI treatment, such as
12-doses of weekly isoniazid and rifapentine or 4 months of daily rifampin, are likely to
increase treatment acceptance and enhance treatment completion among students. Data from
a CDC-led post-marketing surveillance project of the 12-dose regimen have shown that 95%
of students starting the 12-dose LTBI regimen completed therapy.2” The completion rate of
the 12-dose regimen at the University of California, San Diego, was 91%, far exceeding

the 59% completion rate previously reported among students treated with 9 months of
isoniazid.28:29

In order to reach TB elimination, we will need to address the high incidence of active

TB disease and prevalence of LTBI among the foreign-born persons living in the United
States. Collaboration with colleges and universities to focus on the foreign-born college-
aged population in the United States provides an opportunity to reach a population with a
high prevalence of LTBI prior to progression to infectious disease, and when individuals

are young and usually healthy. With the shorter course LTBI treatment regimens, the new
recommendation from the US Preventive Services Task Force, and potential new strategies
for screening students prior to entry or at entry to the United States, we may be able to speed
the decline of TB in young adults.

Acknowledgments

Funding

The authors thank Thomas Navin and Roque Miramontes for providing case numbers reported to the US National
Tuberculosis Surveillance System and Janice Westenhouse, Jennifer Flood, and Pennan Barry of the California
Department of Public Health Tuberculosis Control Branch for critical review of this manuscript.

No funding was used to support this research and/or the preparation of the manuscript.

Conflict of interest disclosure

The authors have no conflicts of interest to report. The authors confirm that the research presented in this article
met the ethical guidelines, including adherence to the legal requirements, of the United States. The findings and
conclusions in this paper are those of the authors and do not necessarily represent the views of the Centers for
Disease Control and Prevention.

References

1. Salinas J, Mindra G, Haddad M, Pratt R, Price S, Langer A.Leveling of tuberculosis incidence —
United States, 2013- 2015. MMWR Morb Mortal Wkly Rep. 2016;65:273-8. [PubMed: 27010173]

2. Ricks PM, Cain KP, Oeltmann JE, Kammerer JS, Moonan PK. Estimating the burden of
tuberculosis among foreign-born persons acquired prior to entering the U.S., 2005- 2009. PLoS
One. 2011;6(11):e27405.

3. Shea KM, Kammerer JS, Winston CA, Navin TR, Horshurgh CR. Estimated rate of reactivation
of latent tuberculosis infection in the United States, overall and by population subgroup. AmJ
Epidemiol. 2014;179(2):216-25. [PubMed: 24142915]

JAm Coll Health. Author manuscript; available in PMC 2022 August 22.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Shah et al.

13.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Page 7

. US Department of State. Report of the Visa Office 21015; 2015. https://travel.state.gov/

content/dam/visas/Statistics/AnnualReports/FY2015AnnualReport/FY 15AnnualReport-Tablel.pdf.
Accessed April 20, 2016, 2016.

. Centers for Disease Control and Prevention. CDC Immigration Requirements: Technical

Instructions for Tuberculosis Screening and Immigration. Atlanta, GA: Department of Global
Migration and Quarantine; 2009.

. Liu'Y, Painter JA, Posey DL, et al. Estimating the impact of newly arrived foreign-born persons on

tuberculosis in the United States. PLoS One. 2012;7(2):e32158.

. International Institute of Education. Open Doors Report on International Educational Exchange;

2014. http://www.iie.org/opendoors. Accessed October 16, 2015.

. Jewett A, Bell T, Cohen NJ, et al. US college and university student health screening requirements

for tuberculosis and vaccine-preventable diseases, 2012. J Am Coll Health. 2016;64(5):409-15.
[PubMed: 26730492]

. American College of Health Association. Tuberculosis screening and targeted testing

of college and university students 2014. http://www.acha.org/documents/resources/guidelines/

ACHA_Tuberculosis_Screening_April2014.pdf. Accessed November 13, 2015.

. Centers for Disease Control and Prevention. Tuberculosis in the United States, 2011. Atlanta, GA:
Department of Health and Human Services; 2012. CDC.

. Centers for Disease Control and Prevention. Report of Verified Case of Tuberculosis (RVCT):
Instruction Manual. Atlanta, GA: Department of Health and Human Servies; 2009. CDC.

. American College Survey. 2014. https://www.census.gov/acs/www/about_the_survey/

american_community_survey/, January 2016.

US Census Bureau. http://www.census.gov/acs/www/. Accessed June 8.

American Community Survey. 2011. http://factfinder.census.gov/faces/tableservices/jsf/pages/

productview.xhtml?srcDbkmk. Accessed December 24, 2015.

14. Centers for Disease Control and Prevention. NHANES2011-2012 overview. 2014. http://

www.cdc.gov/nchs/nhanes/nhanes2011-2012/overview_g.htm. Accessed December 24, 2015.
Johnson C, Dohrmann S, Burt V, Mohadjer L. National health and nutrition examination survey:
Sample design 2011-2014. Vital Health Stat. 2014;2(162):4-16.

Division of Tuberculosis Elimination. Division of tuberculosis elimination strategic plan 2016—
2020. 2015. http://www.cdc.gov/th/about/strategicplan.htmh. Accessed December 24, 2015, 2015.
Collins JM, Reves RR, Belknap RW. High rates of tuberculosis and opportunities for prevention
among international students in the United States. Ann Am Thor Soc. 2016/04/01 2016;13(4):522—
8.

National Tubeculosis Controller Association and Centersfor Disease Control and Prevention.
Guidelines for the investigation of contacts of persons with infectious tuberculosis. MMWR
Recommend Rep. 2005;55(RR15):1-37.

Wingate LMT, Coleman MS, Posey DL, et al. Cost-effectiveness of screening and treating foreign-
born students for tuberculosis before entering the United States. PLoS One. 2015;10(4):e0124116.
Miramontes R, Hill AN, Yelk Woodruff RS, et al. Tuberculosis infection in the United States:
Prevalence estimates from the national health and nutrition examination survey, 2011-2012. PLoS
One. 2015;10(11):e0140881.

US Prevention Services Task Force. Draft recommendation statement. Latent tuberculosis
infection: Screening. 2016. http://www.uspreventiveservicestaskforce.org/Page/Document/draft-
recommendation-statement144/latent-tuberculosis-infection-screening. Accessed March 21, 2016.

American College of Health Association. Standards forstudent

health insurance coverage. 2013. https://www.acha.org/documents/resources/guidelines/
ACHA_Standards_SHI_Benefits_Programs_May2013.pdf. Accessed September 14, 2016, 2016.
Hussar WJ, Bailey TM. Projections of Education Statistics to 2020 (NCES 2011-026). IUS
Department of Education. Washington, DC: National Center for Education Statistics; 2011.

24. Snyder TD, Dillow SA. Digest of Education Statistics 2013 (NCES 2015-011). US Department

of Education. Washington, DC: National Center for Education Statistics, Institute of Education
Sciences; 2015.

JAm Coll Health. Author manuscript; available in PMC 2022 August 22.


https://travel.state.gov/content/dam/visas/Statistics/AnnualReports/FY2015AnnualReport/FY15AnnualReport-TableI.pdf
https://travel.state.gov/content/dam/visas/Statistics/AnnualReports/FY2015AnnualReport/FY15AnnualReport-TableI.pdf
http://www.iie.org/opendoors
http://www.acha.org/documents/resources/guidelines/ACHA_Tuberculosis_Screening_April2014.pdf
http://www.acha.org/documents/resources/guidelines/ACHA_Tuberculosis_Screening_April2014.pdf
https://www.census.gov/acs/www/about_the_survey/american_community_survey/
https://www.census.gov/acs/www/about_the_survey/american_community_survey/
http://www.census.gov/acs/www/
http://factfinder.census.gov/faces/tableservices/jsf/pages/productview.xhtml?srcDbkmk
http://factfinder.census.gov/faces/tableservices/jsf/pages/productview.xhtml?srcDbkmk
http://www.cdc.gov/nchs/nhanes/nhanes2011-2012/overview_g.htm
http://www.cdc.gov/nchs/nhanes/nhanes2011-2012/overview_g.htm
http://www.cdc.gov/tb/about/strategicplan.htmh
http://www.uspreventiveservicestaskforce.org/Page/Document/draft-recommendation-statement144/latent-tuberculosis-infection-screening
http://www.uspreventiveservicestaskforce.org/Page/Document/draft-recommendation-statement144/latent-tuberculosis-infection-screening
https://www.acha.org/documents/resources/guidelines/ACHA_Standards_SHI_Benefits_Programs_May2013.pdf
https://www.acha.org/documents/resources/guidelines/ACHA_Standards_SHI_Benefits_Programs_May2013.pdf

1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Shah et al.

25.

26.

217.

28.

29.

Page 8

Centers for Disease Control and Prevention. Updated guidelines for using interferon gamma
release assays to detect Mycobacterium tuberculosis infection — United States, 2010. Morb
Mortal WKly Rep. 2010;58(RR-5).

The White House. The National Action Plan to Combat Multidrug-Resistant Tuberculosis.
Washington, DC: The White House; 2015.

Nwana N, Sandul AS, Morris SM, et al. Completion rates for 12 weekly doses of isoniazid plus
rifapentine for treatment of latent tuberculosis infection in programmatic settings in the United
States. National TB Conference; 2015; Atlanta, Georgis.

Hess K, Goad J, Wu J, Johnson K. Isoniazid completion rates for latent tuberculosis infection
among college students managed by a community pharmacist. J Am Coll Health. Mar-Apr
2009;57(5):553-5. [PubMed: 19254898]

Haggerty K, Fleming R, Moser K, San Miguel S, Knowx JK. Assessment of the 12 Week Isoniazid
and Rifapentine Directly Observed Therapy Protocol for Treatment of Latent Tuberculosis in a
College Health Population. New Orleans, LA: American Public Health Association; 2014.

JAm Coll Health. Author manuscript; available in PMC 2022 August 22.



Page 9

Shah et al.

"TT0Z ‘sa1e1s pauun ‘Aaneu Aq plo siesk 12—8T Jo sinpe BunoA Buowe sased g1 Jo SansLa1orIeyd [ealul]d pue salydesbowaq

Author Manuscript

‘TalqeL

Author Manuscript

LTy
9'¢e
0T
6¢C
L'6
gee

8'9
WA
L'9€
0'6E

Le
¢'9¢
0'Le
ovy

Le
6'6E
08T
¥'9g

0¢

¥'99
9TL

¢9¢
[44)

8T
19
vt

ey
01T
T€C
44

LT
S9T
0.1
Lle

LT
15¢
€11
6¢¢

6T

§5€
6¢9

VIN ¢9¢
V/IN [44%
V/IN 9
VIN 8T
V/IN 19
V/IN vl
V/IN 514
V/IN 011
VIN T€C
V/IN Sve
80 4 6T

6ve /8 <S¢
L'se 9 vee
98¢ 96 €LE

[ 81 G€
89 LT 89¢
€ee €8 961
98¢ 96 143
vl SE ¥S

0.8 vl L6Y
'8¢ 6¥¢ 8.8

Yuiqg Jo uonedoT
umouun
BY1o
juswAojdwg
aouely/Aj1Wey 10 1SN0
uspns
99]o.ed Jo ‘99)Ase ‘aabnyas ‘JurIBILIW]

snje)s esi
z AN

Buissin
sreak G<
sIeak G-¢
sieak >

sisoubBelp g1 1e SN Ul SIesA
umouxun
pakojdwaun
JuswAo|dwsa Buiyaas 10N
pakojdw3

uonednaoQ

19
T Wo

1apue[s| o110ed/uBISY
ouryeT/o1uedsiH-UoN/e|g
ouneT/oluedsiH
ouneT/o1uedsiH-UoN ‘BMYM

A21UY18 Jo/pue 308y

aleN

|eloL

%

u

% N NJeoL

UJ00-Ublaiog

wiog-sn

ansiIsIvRIRYD

Author Manuscript

Author Manuscript

JAm Coll Health. Author manuscript; available in PMC 2022 August 22.



Page 10

Shah et al.

's1S0|N21agM aAIIsod-a1nnd wninds se sisAjeue 1oy paulag

£

“W/N pue ‘umouun ‘Buissiw sapnjour dnolB umousun snyeis uoneIBiwwi [B1914J0 OU UM S31eIS Patiun 8yl Paialud OYM aSOul J0 BSIA & UIelqo 03 paiinbal Jou a18m oym asoy sapnjoul dnoib Jsyio

Author Manuscript

4

“UMOUYUN pUR ‘BAITRU BYSE|\//UBIPU| UBDLIBWY ‘UBIieMEH BAITRU ‘ael ajdijnw :sepnjout dnoib m_c._.w

‘9J0N

09 8 vy 1T 6v glowmo/pasnjey
80 S 80 4 L paig
91 0T 9T 4 vT 1507
€06 895 CV¥6 0€C 86. pajeldwio)

SaLI0JIN0 JuaWIILal ]

129 0k 9€C T TIS 8L SMISUESUEd
TiE 28T T 9% 8.2 pudeiboIpeL 3530 Areiined
6'LL 067 6T8 02 69 g1 yum uasisuod ydesboipes 1sa8yd ewlouqy
€11 T. 00T S¢ 56 Areuownd pue Areuowndesxs yiog
889 €&y GE€L €81 919 AJuo Areuownd
L'6T  veT  S9T Tv SoT Ajuo Areuowndenx3

asessip JO aNS
§v¥¢  ¥ST L'ST  6€ €67 aAneBbau Jeaws wninds
v'.e  G€Z 9wy TIT 9ve annisod Jeaws wnnds
819 688 Z09  O0GT 655 mam:o_ﬁéc_v anisod ainynd wninds
z8e  Ove  ¥6E 86 8ee wminds ueys Jayro aalsod ainynd

anisod ainn)
S'ly 66¢ V/N 66¢ 1Yo
L'S 9€ VIN 9¢ WeulsIN
9 oy VIN or sauiddijiyd
9 oy VIN ov BUIYD
89 534 VIN 54 elpu|
€L 14 VIN o elewsalens
66T S¢T VIN 14 02IXa\

% u % N N /el olis1a910eIRYD

ulog-ubledo4  uJ10g-'s'N

Author Manuscript

Author Manuscript

Author Manuscript

JAm Coll Health. Author manuscript; available in PMC 2022 August 22.



Page 11

Shah et al.

"pasnyal pue “IBYIo ‘U0NJBal BSISAPE ‘UMOUNUN ”mmu:_o:_m

“21mInd aAmsod e yim suoAue papnjou ‘|je 01 8|qndadsns aq 01 punoy pue (/65 = U [e10] ‘apiweuizesAd pue ‘Joanguieyss ‘uidwests ‘pizeiuost) sBnip g1 -1ue aulj-1sily N0y |[e 03 PaIsa) asoy) ,.Om

(€6 = U) Ueds | D ewuouqe Jo Ael-X 1S3U0 [BULIOUGE UB YIIM S3SBD 950U} hOv

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

JAm Coll Health. Author manuscript; available in PMC 2022 August 22.



Page 12

Shah et al.

"950€ < SI 10113 PABPUEIS SAIIR|3] U 9SNBIaq d|qel|aIun aq AW S| %G6 pue mmEE:mm_N

ON

(985-1¥T) 262 7 (9r-vv) 18 ui0g-ubiaio

(018-897T)€9€ Na ¢O0)ET uiog-sn
(2e1'T-089) 821 (9e—LT)5C [eol

000T x (1D %56) N 9AHsod YHO1 # payewnsa (1D %S56) % dousfenssd aalisod YyOI  dnsiIsioeIRyYD

21021102 ‘A9AING UOIRUIWEXT
uonLINN pue yiesH [euoneN ‘sieak yz—gT1 pabe uoneindod SN PazIfeuonNIISUILOU ‘URIIAID U} Ul 8oua[ersidd sanisod Aesse ases|jal ewiweh uolagiaiul

‘¢ slqeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

JAm Coll Health. Author manuscript; available in PMC 2022 August 22.



	Abstract
	Introduction
	Methods
	Results
	Active TB disease
	Latent tuberculosis infection

	Comment
	Limitations
	Conclusions

	References
	Table 1.
	Table 2.

