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Background: Tuberculosis (TB) remains a salient public health issue along the U.S./
Mexico border. This study seeks to identify the social and structural factors, which are
associated with TB disease burden in the binational geographic region. Identification
of barriers of treatment completion provides the necessary framework for developing
evidence-based interventions that are culturally relevant and context specific for the
U.S./Mexico border region.

Methods: Retrospective study of data extracted from medical charts (n = 439) from
Yuma County Health Department (YCHD) (n = 160) and Centro de Salud San Luis Rio
Colorado (n = 279). Patients currently accessing TB treatment at either facility were
excluded from the study. Chi-square, unadjusted odds ratios, and logistic regression
were utilized to identify characteristics associated with successful TB treatment in this
population.

Findings: The study population was predominantly male (n = 327). Females were more
likely to complete TB treatment (OR = 3.71). The absence of drug use and/or the absence
of an HIV positive diagnosis were found to be predictors of TB treatment completion
across both clinical sites. Forty-four percent (43.59%) (n = 85) TB patients treated at
CDS San Luis did not complete treatment versus 40.35% (n = 49) of TB patients who
did not complete treatment at YCHD. Moving from the area or being deported was the
highest category (20.78%) for incomplete TB treatment in the population (n = 64) across
both clinical sites.

Keywords: U.S./Mexico border, tuberculosis, binational health, economic burden, mobility

INTRODUCTION

The World Health Organization (WHO) classifies the tuberculosis (TB) epidemic as one of the
most pressing public health issues globally (1). TB has been termed an infectious disease of poverty
(IDoP) (2). Conceptualizing TB as an IDoP is useful when considering the vulnerable populations
that have historically incurred a disproportionate TB burden. The Centers for Disease Control and
Prevention (CDC) indicates that there is a disproportionate TB disease burden among minority
and foreign-born populations in the U.S. (3). Along the U.S./Mexico border, the unequal TB disease
burden pattern among poor, minorities, and foreign-born populations holds true (Table 1).
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TABLE 1 | Tuberculosis incidence rates (cases per 100,000).

Yuma Arizona u.s.
2009 10.3 3.5 3.8
2008 15.2 3.5 4.2
2007 12.4 4.7 4.4
2006 26.6 5.0 4.6

Arizona Department of Health Tuberculosis Surveillance Report, 2010.

Yuma County is located on the Arizona/Mexico border. In
2015, Yuma County reported an incidence rate of 9 per 100,000,
which greatly exceeds the Arizona state TB incidence rate of 1.1
cases per 100,000 people in 2015 (4). In Arizona, 57.1% (n = 113)
of TB cases were among individuals aged 25-64 years of age for
2015 (4). Males in Arizona accounted for 70% (n = 139) of active
TB cases in Arizona in 2015 (4). This data trend is consistent with
epidemiological trends reported in previous years (5).

Mexicos aggregate country level data suggest a TB burden rate
of 21 per 100,000 people in 2015 (6). In 2010, the highest TB
incidence rates for Mexico were reported in the Northern border
states (7). Sonora is the Mexican Northern border state adjacent
to the state of Arizona. The TB incidence rate for 2010 in Sonora
was reported as 32.9 cases per 100,000 (7). Sonoras TB incidence
rate exceeds the national average by 11.9 cases per 100,000. In
2015, Arizona reported that 35.4% (n = 70) of the TB cases found
in the state were among people born in Mexico (4).

Successful TB treatment completion persists as a substantial
challenge. The World Bank estimates that 80.0% of new TB cases
completed treatment in Mexico in 2014 (6). Arizona reports a
comparable TB treatment completion rate of 86.3% in 2015
(4). The rigors of TB treatment have been demonstrated to
complicate seeking medical attention and treatment adherence
particularly among individuals with a high degree of familism,
which is a Mexican cultural expectation (8). Qualitative data
collected at the U.S./Mexico border indicates TB treatment
resulted in feelings of isolation from loved ones, ostracization
from community members, loneliness, and conceptualization of
“filthiness” (9). Identifying TB treatment predictor variables for
border populations is imperative for increasing the completion
rate along the U.S./Mexico border. A concrete understanding of
the mechanisms, which encourage or disallows TB treatment
completion provides a framework for the development of public
health intervention strategies.

METHODS

Retrospective medical chart (n = 439) reviews was performed on
all patients treated for TB at Yuma County Health Department
(YCHD) (n = 160) and Centro de Salud San Luis Rio Colorado
(CDS San Luis) (n = 279) between January 1, 2005 and December
31,2009. All medical charts provided by the clinical facilities were
de-identified. The investigators were not privy to any identify-
ing information for the patient included in the study. Complete
chart information for CDS San Luis was limited to information
reported to the state’s public health district office located in
Caborca, Sonora, Mexico. Analysis focused on de-identified data

TABLE 2 | Treatment outcomes: completed, abandoned, moved/
deported, died.

Outcome Yuma CDS San Luis All cases

(n = 160) (n =279) (n = 439)
Completed 71.25% (114/160)  69.53% (194/279) 70.16% (308/439)
Abandoned 4.38% (7/160) 13.98% (39/279)  10.48% (46/439)
Moved/deported ~ 20.00% (32/160) 11.47% (32/279)  14.58% (64/439)
Died 4.38% (7/160) 5.02% (14/279) 4.78% (21/439)

TABLE 3 | Dichotomous treatment outcome (completed versus did not
complete).

CDS San Luis
(n =279)

All cases
(n =439)

Yuma
(n = 160)

Completed
Did not complete

71.25% (114/160)
28.75% (46/160)

69.53% (194/279)
30.47% (85/279)

70.16% (308/439)
20.84% (131/439)

provided by both health departments. Internal Review Board
(IRB) approval was not required for this study. The quantitative
analysis was conducted using the statistical software package
STATA/SE 11.0.

Patients undergoing treatment were excluded from analysis
as completion or abandonment status could not be determined
for this segment of the study sample. Four treatment outcomes
were identified: 1. completed; 2. abandoned; 3. moved/deported;
4. death (Table 2). Patient charts with treatment outcome of
moved/deported or death were excluded from the analysis. The
data were handled as dichotomous categories with the outcome
variable being treatment completed or treatment not completed.
Individuals who stopped treatment regardless of the reason were
categorized as treatment not complete for all of the analyses
conducted in this study. A total of 131 patients (n = 131) were
categorized as did not complete treatment. Following exclusion
of patients who did not complete treatment, the sample size used
for further analysis was 308 (n = 308).

Data extracted from chart reviews included treatment location
(YCHD or CDS San Luis), patient age at diagnosis, gender, eth-
nicity, country of origin, date of arrival in the U.S., and whether
patient frequently crosses the U.S./Mexico border. Descriptive
statistics for the study sample were captured with proportions
and chi-square testing with significance defined at the p < 0.05
level to determine differences between the populations receiving
treatment at YCHD versus CDS San Luis (Table 4).

Following the analyses to generate the descriptive statistics,
the data (n = 308) were dichotomized as completed treatment
and abandoned treatment (Table 3). The dichotomized data
were reviewed and analyzed using chi-square, unadjusted odds
ratios, and logistic regression to identify predictor variables for
TB treatment completion. Bivariate analyses were conducted
to examine the association between potential predictors and
treatment completion using chi-square testing and determining
p values for statistical significance, unadjusted odds ratios, and
95% confidence intervals. Associative relationships trending
toward significance at the p < 0.1 level were evaluated because of
the small sample size.

Frontiers in Public Health | www.frontiersin.org

May 2017 | Volume 5 | Article 118


http://www.frontiersin.org/Public_Health
http://www.frontiersin.org
http://www.frontiersin.org/Public_Health/archive

Valencia et al.

TB Treatment at U.S./Mexico Border

M x « M
] H f o, 3
<t < ~ ok
o o ~ O MmO

- e 9 — Q9o
o o o S oo
* I I o o
I e o 2aaxs
Q' T ® T VBN
o 2 ~ D DO g
Og N SR
04 ¥ € g NG
7] ~ ~ QN oo
8 -~ = Or-r-—-=«-
= N~ — 0 N O W
= 9 N ©9¥od
[ o) — N AN ™
1
o
O
g = 958
= —
0=~ I 2 99988
80| ® T ©wwool
» © o %) o F O
c® | O 3 (SRR URTS)
o
=l 2 s
<& | © To) o ™~ O
- Q N~ 0D g
o Yo} W 3 0 O
N~ () 0 0
X P ox ok
H I
- a <+ = o
o Q Qi
o S ©Ooo®
3 Il ([Tl ||g
) 2 2aa9f
G2 3 _=r-8a
0= <Y 06T
S 3 NZgog- g
-1 g N QN -
c - - -
3 © © N W =
S SN wW
2 < AN AN
5} I
o
O
] P~ —_ e~ =
b [ 00 ©
© N~ — O M~ 00
o Y § T
o ¥ X N g X
235 | o o m o O D
52 | = < - ®
3 -z
el X R 2
C o 152} <) - © N O
0n = | 9O A ~ ®© O g
%) [©) <t © © © O
a © () 0 0
(&)

=

4

= ©

S | O 5o

=3 LSOO Q™

g 2 ©c 1cooo

T 88 =N I T

5 =3 tamaaa

o O7F T TN =T

% ol NSO oo

3 | E ® 99O~

g >:3 o 0o oo o

c 0O - QWA

3 N QRS

= — o O

o

= —

K o —
O —_ = N = =

g‘ e - [ORCES RN

sl 28¥ | IIxzd

31 8z | = NITD DO B

- s = T O DD

c

6| Ec & R

E 5 - %o} A~ N F O

= [ > N QN NN O

© — O N~MS S W

2 N~ [N e e O NONe]

B

£ £
[0

3 3 8

3 = g

T 2 0 o

S 573 g

o 5 -~ >

2 S & <

© T c

4 §a T 24

° > Q o N T o

+ s 2T L3O

(s} [ I [ (&)

© 25 oS 8 s

w 3 o 8 6 £
o = Q= > £

-y £33 22937

< = DE Y QD

w 5E022 88

- S5 8T ®cE C

m T QO E C C o DD

< O g sOO0TT

= FoOLazzAoo

=0.07*

0.95,3.73) p
1.63,5.70) p

0.23

0.75, 3.49) p
1.04, 4.20) p

=0.098"
0.04**
0.04*
0.15
0.40

0.82, 15.4) p
0, 28.44), p
0, 85.24) p
0,17.14)p

0.35,-)p

No excess alcohol use

No drug use

0.0003**

0.04**

=0.02**
0.001**

1.28,21.99) p
1.54, 5.95) p

0.88, 30.43) p = 0.07*
1.26, 5.54), p = 0.01**
1.04,10.7) p = 0.04**

Not HIV positive

First tuberculosis treatment

Smear negative

0.006**

1.44,11.05)p
0,3.91)p

3.99

3.36

0.95

N/A

=0.09*

0,21.63) p

Not binational case

*0<0.1.

5 < 0.08.

The final analysis was the assessing of the data via logistic
regression. Logistic regression models for combined site data and
separate site data were created to determine best models of treat-
ment completion. Logistic regression modeling was performed
inserting all potential predictors and sequentially eliminating
the variables found to be statistically insignificant at the value of
significance being p = < 0.1. The potential predictors were then
inserted and deleted in a stepwise fashion allowing the predic-
tors demonstrating significance or trending toward significance
(p=<0.1) to be included in the model.

FINDINGS

Male patients constituted the majority of the sample (n = 327),
which echoes overall TB epidemiological trends of higher TB
rates among males. A larger gap in the number of males being
treated at each respective facility was seen with 105 male patients
at YCHD and 222 male patients at CDS San Luis. YCHD treated
a significantly greater percentage of female patients (34.4%,
X*=10.41, p =0.001).

Patient ages for all charts reviewed ranged from 3 months to
90 years with a combined average age of 37.4 years. The average
age of patients treated through YCHD was 35.9 years. For patients
treated through CDS San Luis, the average age was 38.3 years.
Patients at YCHD were found to be younger than 26 years of age
at a statistically significant rate (36.2%, X> = 18.42, p < 0.001).

Patients being treated at CDS San Luis were more likely to
be cases referred by a facility such as jail or rehabilitation center
(29%, X* =9.01, p = 0.003). CDS San Luis patients were also sig-
nificantly more to report drug use (46.6%, X* = 48.5, p < 0.001)
(Tables 6 and 7).

CDS San Luis treated a significantly larger percentage of new
smear positive cases (64.9%, X* = 15.27, p < 0.001). There was
not a statistically significant difference in treatment of individuals
who had not previously been diagnosed across the two facilities
(X*=2.12, p=0.16) (Table 5).

Patients treated for TB at YCHD were more likely to complete
treatment than patients treated at CDS San Luis [OR 3.27,95% CI
(1.44, 7.40), p = 0.004]. Twenty percent (20%) of YCHD patients
were lost to follow-up due to relocating outside of the YCHD
jurisdiction. Patients treated at YCHD completed treatment at
a rate of 71.25% (114/160) versus a 69.53% (194/279) patients
completion rate at CDS (Tables 2 and 3).

TABLE 5 | Model predicting treatment completion: all cases (R? = 0.2116,
n = 308).

Predicts completion n Odds ratio (95%
confidence interval)
Diagnosed in 2008 (index 2005) 81 7.89(1.82, 34.11)
Diagnosed in 2009 (index 2005) 85 5.02 (1.54, 16.34)*
Female 112 4.90 (1.29, 18.60)*
Location of treatment Yuma 160 3.98 (1.17, 13.52)**
No prior tuberculosis diagnosis 228 3.61 (1.63, 7.98)**
Age >45 years (index 26-45 years) 137 3.13 (1.22, 8.02)**
Smear negative case 111 3.00 (0.94, 9.56)*
p<0.1.
b < 0.05.
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TABLE 6 | Model predicting treatment completion: CDS San Luis cases
(R? = 0.2082, n = 194).

Predicts completion n Odds ratio (95%
confidence interval)
Diagnosed in 2008 (index 2005) 50 12.52 (2.28, 68.89)*
Smear negative case 59 5.58 (1.28, 25.24)**
Age >45 years (index 36-45 years) 79 5.45 (1.68, 17.66)*
No prior tuberculosis diagnosis 138 4.36 (1.80, 10.56)**
Female 57 4.11 (1.04, 16.24)™
Age <26 years (index 36-45 years) 50 3.88 (1.06, 14.17)**
Diagnosed in 2009 (index 2005) 61 3.52 (1.07, 11.63)*
Not HIV positive 192 11.07 (0.84, 145.63)*
Age 26-35 years (index 36-45 years) 78 2.24(0.88, 5.73)*
0 <0.1.
*p < 0.05.

TABLE 7 | Model predicting treatment completion: Yuma cases
(R?=0.1017, n = 114).

Predicts completion n Odds ratio (95%
confidence interval)

No drug use 106 6.5 (1.03, 41.07)*

Not HIV positive 112 13.00 (0.96, 175.01)*

*0 <0.1.

o < 0.05.

Being female was identified as a predictor for successful
treatment completion [OR 3.71, 95% CI (1.46, 9.38), p = 0.004]
(Tables 5 and 6). Individuals in all other age categories except the
36-45 years of age were more likely to complete treatment [OR
2.42,95% CI (1.26, 4.66), p = 0.007]. First diagnosis of TB [OR
2.82,95% CI(1.44,5.52),p=0.002] and first treatment course for
TB [OR 3.03,95% CI (1.54, 5.95), p = 0.001] were both found to
be predictors for successful completion of treatment. No
reported drug use was a predictor for treatment completion
[OR 3.05,95% CI (1.63, 5.70), p = 0.0003]. HIV negative status
was also identified as a predictor for successful treatment com-
pletion [OR 11.07, 95% CI (0.84, 145.63), p < 0.1]. For all cases,
no reported excess alcohol use trended toward significance as
a predictor of treatment completion [OR 1.88 (0.95, 3.73),
p =0.07] (Table 4).

LIMITATIONS

Patient mobility proved to be a challenge for this study. Patient
relocation placed substantial constraints on the analysis. The
large number of participants lost to follow-up reduced the over-
all sample size. Future research should seek to establish further
predictor variables in a sample located in a similar binational
setting. Future research should also consider utilizing a mixed
methods approach to identify modifiers of treatment completion
that would not be captured in medical chart data.

DISCUSSION

High mobility of the patient population is a key element of this
study. The rate of mobility provides an insightful commentary

of the population and the geographic location of this study. It is
unclear if participants continued treatment following relocation.
The movement of patients with active TB is a concern for public
health. High mobility is not unique to the Yuma/San Luis area.
High mobility is a phenomenon seen across the U.S./Mexico
border. In an attempt to address this border reality, the Arizona
Department of Health Services TB Control Program (ADHS)
utilizes various strategies to achieve continuity of care for active
TB patients. One strategy employed by ADHS are “Meet and
Greets,” which are coordinated by ADHS, the Office of Border
Health, and the health department in Mexico (10). Meet and
Greets use the San Luis port of entry for cases returning to
Mexico. The objective of Meet and Greet program is to provide
medical case management to encourage treatment continuation
despite the need for relocation. Over 2013, there were a total of
five Meet and Greets (10). The expansion of Meet and Greets
has the potential for minimizing TB treatment abandonment
because of patient relocation. Further research on the contribu-
tion of Meet and Greets on successful TB treatment completion
would be useful for better understanding mechanisms to address
infectious diseases among mobile populations.

Tuberculosis diagnosis in San Luis presents an additional
structural barrier faced by the study sample. The necessary
technology for TB diagnosis is not available at the CDS San
Luis facility. YCHS does have the technology and capacity to
test for TB, however, non-U.S. citizens are ineligible to utilize
facility services. For CDS San Luis patients, the nearest facil-
ity where they have access to TB diagnosis technology is in
Hermosillo, Sonora, Mexico. Hermosillo is approximately a 6-h
drive from the patient population of San Luis. The economic
costs incurred by the patient to access services in Hermosillo
for TB testing is a huge deterrent. For many of the CDS San
Luis patient population finding, the time and resources in order
to make the trip to Hermosillo is an impossibility. Allowing
San Luis residents to access YCHS TB detection services would
be a positive contribution to the public health situation of the
geographic region.

The findings of this study indicate that Mexican males aged
36-45 years of age were more susceptible for acquiring TB and were
simultaneously least likely to complete TB treatment. Previous
findings have asserted that economic forces dictate treatment
completion among Mexican populations. As both clinical sites
are public health facilities, which provide services either free or
on an income-based sliding scale. Economic difficulties resulting
from TB disease burden in this binational context has substantial
implications. TB can prove to be economically devastating at the
individual, household, and community levels (11). Males aged
18-64 years are in their working prime and were disproportion-
ately infected with TB. The TB disease burden for these males
renders them unable to actively labor and produce. For men,
the perceived potential of diminished economic opportunities is
an established mechanism that discourages seeking medical
care for TB (12). A high TB burden stifles economic indicators
when a key segment of the country’s work force is incapacitated
by a debilitating physical illness. Additionally, family members,
most often women, involved in providing care for the ill indi-
vidual are unable to contribute to the economy via full time
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employment. Retaining gainful employment has been identified
as taking priority over TB treatment for a patient population in the
Mexican state of Chiapas (13).

Patients treated through CDS San Luis were more likely to
have reported drug use (46.6%) than patients treated through
YCHD (13.8%). The medical charts provide few insights as to why
a 32.8% difference in reported drug use would be seen across the
two clinical site populations. The study findings indicated that
reported drug use was associated with the individual being less
likely to complete their TB treatment. A potential explanation
for the large difference of reported drug use across the two clinic
sites could be a fear of deportation for engaging in an illegal
activity. As the findings show the U.S. clinic has a smaller propor-
tion of the study sample, reporting use of drugs would be a fear
of reporting an illegal activity resulting in deportation. Fear of
deportation for the TB patient, family members, or an individual
in their social network has been asserted as a reason individuals
feel a reluctance to seek treatment for TB (14). Perceived fears
of deportation is of particular importance for our discussion
because of the binational setting of this study. Stigma produces
discrimination (9), thereby minority or foreign-born status indi-
viduals with TB face a double burden of racial discrimination and
TB stigma-associated discrimination. The fear of deportation in
a binational setting is a formidable force across multiple health
indicators.

An HIV negative status was associated with successful TB
treatment completion. TB stigma persists as a contemporary
impediment for TB detection and treatment. A similar stigma is
associated with a HIV-positive diagnosis. Health-related stigma
is characterized by the individual’s perceptions of potential for
exclusion, blame, devaluation, and reasonable expectations of
adverse social judgments, which results in a deterrent for seeking
medical care or treatment adherence (15). TB risk factors often
intersect with other forms of social stigma such as incarceration,
homelessness, or co-occurring HIV/AIDS (16). TB stigma ties to
processes at the institutional, community, and interpersonal level
(12). Co-infection of TB and HIV has been deemed as one of the
biggest challenges for public health and clinical treatment of HIV
patients globally (17).

REFERENCES

1. World Health Organization (WHO). The End TB Strategy: Global Strategy
and Targets for Tuberculosis Prevention, Care and Control after 2015. Geneva:
WHO Report (2014).

2. Bhutta ZA, Sommerfeld J, Lassi ZS, Salam RA, Das JK. Global burden, distri-
bution, and interventions for infectious diseases of poverty. Infect Dis Poverty
(2014) 3(1):21. doi:10.1186/2049-9957-3-21

3. Centers for Disease Control and Prevention (CDC). Trends in tuberculosis —
United States, 2012. MMWR Morb Mortal Wkly Rep (2013) 62(11):201.

4. Arizona Department of Health Services. Arizona Annual Tuberculosis
Surveillance Report 2015. (n.d.). Available from: http://www.azdhs.gov/
documents/preparedness/epidemiology-disease-control/disease-integrat-
ed-services/tb-control/reports/2015-tb-surveillance-report.pdf

5. Arizona Department of Health Services. Arizona Annual Tuberculosis
Surveillance Report 2014. (n.d.). Available from: http://www.azdhs.gov/
documents/preparedness/epidemiology-disease-control/disease-integrat-
ed-services/tb-control/reports/2014-tuberculosis-surveillance-report.pdf

Contextualizing TB as a social disease provides an oppor-
tunity to evaluate the complex social forces that inform the
epidemiological disease trends moving away from an individual
level behavioral driven model of understanding. An unequal dis-
tribution of TB disease burden among traditionally marginalized
populations demonstrates the role of social disadvantage as they
relate to health outcomes at the individual level (18). The study
findings confirm previous studies regarding TB disease patterns
constructed by cultural, social, and institutional forces (19).
Findings from this study identify mechanisms, which influences
successful completion of TB treatment in a binational context.
These findings demonstrate the need for socio-ecological-based
interventions to curtail TB as an endemic disease outcome along
the U.S./Mexico border.

ETHICS STATEMENT

The study was a secondary data analysis of de-identified medical
charts, which does not require IRB approval.

AUTHOR CONTRIBUTIONS

The authors have made the following contributions to the sub-
mitted manuscript: substantial contributions to design of the
work, analysis, and interpretation of data for the work (CV, KE,
and CR); drafting the work (CV) and reviewing it critically for
important intellectual content (KE and CR); final approval of
the version to be published, agreement to be accountable for all
aspects of the work in ensuring that questions related to accuracy
or integrity of any part of the work are appropriately investigated
and resolved (CV, KE, and CR).

ACKNOWLEDGMENTS

The authors would like to thank Yuma County Health
Department and Centro de Salud San Luis Rio Colorado for
their contributions to this study. The authors would like to
acknowledge Sonni Stake, MPH for her contributions to this
project.

6. World Health Organization (WHO). Tuberculosis Profile: Mexico. (2016).
Available from:https://extranet.who.int/sree/Reports?op=Replet&name=%2F
WHO_HQ_Reports%2FG2%2FPROD%2FEXT%2FTBCountryProfile&
ISO2=MX&LAN=EN&outtype=html

7. Hernandez-Garduno E, Garduno-Alanis A,
Ayo6n-Garibaldo S. Tuberculosis in Mexico and the USA, comparison of
trends over time 1990-2010. Tuberc Respir Dis (Seoul) (2015) 78(3):246-52.
doi:10.4046/trd.2015.78.3.246

8. Zuiiga JA, Muioz SE, Johnson MZ, Garcia A. Tuberculosis treatment for
Mexican Americans living on the US-Mexico border. ] Nurs Scholarsh (2014)
46(4):253-62. doi:10.1111/jnu.12071

9. Moya EM, Lusk MW. Tuberculosis stigma and perceptions in the US-Mexico
border. Salud Publica Mex (2013) 55:s498-507.

10. Arizona Department of Health Services. Arizona Annual Tuberculosis
Surveillance Report 2013. (2014). Available from: http://www.azdhs.
gov/documents/preparedness/epidemiology-disease-control/disease-
integrated-services/tb-control/reports/2013-tuberculosis-surveillance-
report.pdf

Mendoza-Damidn F

Frontiers in Public Health | www.frontiersin.org

May 2017 | Volume 5 | Article 118


http://www.frontiersin.org/Public_Health
http://www.frontiersin.org
http://www.frontiersin.org/Public_Health/archive
https://doi.org/10.1186/2049-9957-3-21
http://www.azdhs.gov/documents/preparedness/epidemiology-disease-control/disease-integrated-services/tb-control/reports/2015-tb-surveillance-report.pdf
http://www.azdhs.gov/documents/preparedness/epidemiology-disease-control/disease-integrated-services/tb-control/reports/2015-tb-surveillance-report.pdf
http://www.azdhs.gov/documents/preparedness/epidemiology-disease-control/disease-integrated-services/tb-control/reports/2015-tb-surveillance-report.pdf
http://www.azdhs.gov/documents/preparedness/epidemiology-disease-control/disease-integrated-services/tb-control/reports/2014-tuberculosis-surveillance-report.pdf
http://www.azdhs.gov/documents/preparedness/epidemiology-disease-control/disease-integrated-services/tb-control/reports/2014-tuberculosis-surveillance-report.pdf
http://www.azdhs.gov/documents/preparedness/epidemiology-disease-control/disease-integrated-services/tb-control/reports/2014-tuberculosis-surveillance-report.pdf
https://extranet.who.int/sree/Reports?op=Replet& name= %2FWHO_HQ_Reports%2FG2%2FPROD%2FEXT%2FTBCountryProfile & ISO2=MX&LAN=EN & outtype=html
https://extranet.who.int/sree/Reports?op=Replet& name= %2FWHO_HQ_Reports%2FG2%2FPROD%2FEXT%2FTBCountryProfile & ISO2=MX&LAN=EN & outtype=html
https://extranet.who.int/sree/Reports?op=Replet& name= %2FWHO_HQ_Reports%2FG2%2FPROD%2FEXT%2FTBCountryProfile & ISO2=MX&LAN=EN & outtype=html
https://doi.org/10.4046/trd.2015.78.3.246
https://doi.org/10.1111/jnu.12071
http://www.azdhs.gov/documents/preparedness/epidemiology-disease-control/disease-integrated-services/tb-control/reports/2013-tuberculosis-surveillance-report.pdf
http://www.azdhs.gov/documents/preparedness/epidemiology-disease-control/disease-integrated-services/tb-control/reports/2013-tuberculosis-surveillance-report.pdf
http://www.azdhs.gov/documents/preparedness/epidemiology-disease-control/disease-integrated-services/tb-control/reports/2013-tuberculosis-surveillance-report.pdf
http://www.azdhs.gov/documents/preparedness/epidemiology-disease-control/disease-integrated-services/tb-control/reports/2013-tuberculosis-surveillance-report.pdf

Valencia et al.

TB Treatment at U.S./Mexico Border

11.

12.

13.

14.

15.

16.

17.

Lonnroth K, Jaramillo E, Williams B, Dye C, Raviglione M. Tuberculosis: the
role of risk factors and social determinants. Equity, Social Determinants and
Public Health Programmes (2010). 219 p.

Courtwright A, Turner AN. Tuberculosis and stigmatization: pathways and
interventions. Public Health Rep (2010) 125(Suppl 4):34-42. doi:10.1177/00
3335491012505407

Alvarez Gordillo GDC, Dorantes Jiménez JE, Frisch H, David C. Problemas
para el control de la tuberculosis pulmonar en el estado de Chiapas, México.
Rev Inst Nac Enfermedades Respir (1998) 11(4):280-7.

Tomas BA, Pell C, Cavanillas AB, Solvas JG, Pool R, Roura M.
Tuberculosis in migrant populations. A systematic review of the qualita-
tive literature. PLoS One (2013) 8(12):e82440. doi:10.1371/journal.pone.
0082440

Weiss MG, Ramakrishna J, Somma D. Health-related stigma: rethinking
concepts and interventions 1. Psychol Health Med (2006) 11(3):277-87.
doi:10.1080/13548500600595053

Pungrassami P, Kipp AM, Stewart PW, Chongsuvivatwong V, Strauss RP,
Van Rie A. Tuberculosis and AIDS stigma among patients who delay seeking
care for TB symptoms. Int | Tuberc Lung Dis (2010) 14(2):181.

Getahun H, Gunneberg C, Granich R, Nunn P. HIV infection—associated
tuberculosis: the epidemiology and the response. Clin Infect Dis (2010)
50(Suppl 3):S201-7. doi:10.1086/651492

18. Blankenship KM, Friedman SR, Dworkin S, Mantell JE. Structural interven-
tions: concepts, challenges and opportunities for research. J Urban Health
(2006) 83(1):59-72. doi:10.1007/s11524-005-9007-4

19. Farmer PE, Nizeye B, Stulac S, Keshavjee S. Structural violence and clin-
ical medicine. PLoS Med (2006) 3(10):e449. doi:10.1371/journal.pmed.
0030449

Conflict of Interest Statement: The authors declare that the research was
conducted in the absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

The reviewer, JG-G, and the handling editor declared their shared affiliation, and
the handling editor states that the process nevertheless met the standards of a fair
and objective review.

Copyright © 2017 Valencia, Ernst and Rosales. This is an open-access article
distributed under the terms of the Creative Commons Attribution License
(CC BY). The use, distribution or reproduction in other forums is permitted,
provided the original author(s) or licensor are credited and that the original
publication in this journal is cited, in accordance with accepted academic prac-
tice. No use, distribution or reproduction is permitted which does not comply
with these terms.

Frontiers in Public Health | www.frontiersin.org

May 2017 | Volume 5 | Article 118


http://www.frontiersin.org/Public_Health
http://www.frontiersin.org
http://www.frontiersin.org/Public_Health/archive
https://doi.org/10.1177/00333549101250S407
https://doi.org/10.1177/00333549101250S407
https://doi.org/10.1371/journal.pone.
0082440
https://doi.org/10.1371/journal.pone.
0082440
https://doi.org/10.1080/13548500600595053
https://doi.org/10.1086/651492
https://doi.org/10.1007/s11524-005-9007-4
https://doi.org/10.1371/journal.pmed.
0030449
https://doi.org/10.1371/journal.pmed.
0030449
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

	Tuberculosis Treatment Completion in a United States/Mexico Binational Context
	Introduction
	Methods
	Findings
	Limitations
	Discussion
	Ethics Statement
	Author Contributions
	Acknowledgments
	References


