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Abstract

Aims: The aim of this study was to describe the epidemiological pattern of tuberculosis in Trinidad between
1993-2012, and use this data to answer three questions: (1) where as a developing country we stand in respect to
MDG 8? What factors affect the rate of progress? Is it still possible to achieve these goals in the time remaining to
2015?

Methods: We used a cohort study design in which all cases attending public facilities for diagnosis and treatment
of tuberculosis were entered into a database and followed over time. Data on age and gender were recorded.

Results: Over the period 1993-1999 the number of new cases of TB ranged from 128 in 1993 to 259 in 1997,
with an average of approximately 178 (SD ± 43) new cases occurring each year. However between 2000-2012 the
number of new cases ranged from 161 in 2004 to 268 in 2008. The average number of new cases occurring each
year for this period was 216 (SD ± 35), which translated into an average annual cumulative incidence rate of 15.2
per 100 000 population. This represented a significant increase in the occurrence of TB between 2000-2012
compared with the period 1993-1999.

Conclusion: We have not met MDG 8 and we are unlikely to meet this MDG by 2015, adequate resources to
detect and treat TB are crucial to the future control and prevention of TB.
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Introduction
Tuberculosis (TB) is an unconquered ancient disease that remains

an important global cause of morbidity, mortality, negative
socioeconomic impact, and human suffering. WHO in 2012 estimated
that 8.6 million people developed TB and 1.3 million died from the
disease [1]. In observing World TB day 2014 the theme, “Reach the 3
million, Find, Treat and Cure TB”, emphasized the existing global
challenge to the prevention and control of TB [2]. This is against a
background in which most cases of TB can be treated and cured by
taking a combination of several drugs for 6 to 12 months.

In September 2000 the United Nations Millennium Declaration
(UNMD) was adopted by 189 states. The UNMD cemented the
outcomes of decades of consensus building within the United Nations
system and of UN world summits and global conferences. By adopting
the UNMD, Heads of State endorsed a global strategy in which the
member states commit to significantly reducing poverty, hunger,
disease, illiteracy, environmental degradation, and discrimination
against women by the year 2015, and spearhead key actions for
development. This strategy was operationalized in a road map that
defined eight specific goals and 18 targets, referred to as the
Millennium Development Goals (MDGs) [3]. The strategy and goals
were reaffirmed at the UN Monterrey Conference for the Financing of
Development in March 2002 and the World Summit on Sustainable
Development in September 2002 [4,5]. Further a set of 48 indicators

has been proposed to measure progress and many international
organizations and donor agencies have since refocused their programs
of work towards the achievement of the MDGs. Target 8 specifically
address the occurrence of TB in which it states: “Have halted by 2015
and begun to reverse the incidence” [6].

In Trinidad there is a two-tier system of health care. A public health
care system in which all services are delivered by the state and are cost
free to clients. A parallel private sector health care system also exists
but is based on a fee for service model, which is often expensive, and
beyond the capacity of low-income groups. The treatment and control
of TB is a vertical program in the Ministry of Health. This service
includes inpatient and outpatient clinical care, provision of effective
drugs, monitoring and evaluation and laboratory support.

Consequently, three questions arise about the attainment of the
Millennium Development Goals (MDGs). Where as a developing
country we stand? What factors affect the rate of progress? Is it still
possible to achieve these goals in the time remaining to 2015? It is
therefore crucial to answer these questions to analyze the challenges
and develop policies with reference to attaining these goals and targets.

Thus the aim of this study was to describe the epidemiological
impact of MDG 8 on tuberculosis in Trinidad between 2000 -2012.
Are we on course in meeting this goal?
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Methods
We used a cohort study design in which all cases attending public

health facilities for diagnosis and treatment were eligible for entry into
the study. Patients utilizing private health care facilities are logistically
difficult to capture and while some patients may be referred to public
health facilities for testing, not all data regarding these patients are
available. Notwithstanding this represents a small group and therefore
is unlikely to contribute significantly to the data set. The diagnosis of
TB was based on a combination of the following criteria: (1) chronic
cough, (2) other suggestive symptoms such as fever, night sweats, and
weight loss, (3) a positive sputum smears and/or (4) a chest X-Ray.
Data on age, and gender, were collected for each year from 1993 to
2012. A laboratory confirmed case was defined as sputum positive,
while those patients who were sputum negative but diagnosed
clinically and radiologically were also collected and classified as
sputum negative. There was no change in the diagnostic or laboratory
techniques or treatment at these facilities studied during the study
period. In addition were no attempts to promote education on TB care
and prevention during the study period. We used population estimates
from the population census of 2010 for the TB incidence calculations.
A census is conducted every 10 years in Trinidad and Tobago and is
published by the Central Statistical Office, hence population data is
updated and is reliable and accurate. The 1990 census and the 2000
census were examined for differences. The changes in the population
were insignificant to affect calculations. Gross domestic Product
(GDP) per capita is used to measure the average economic wellbeing

of the Trinidad and Tobago population. Source for the GDP per capita
($US) data was obtained from the World Bank [7]. All data were
stored and analyzed using SPSS vs 16.

Results
The study found a significant difference in the occurrence of TB

during the period 1993-1999 i.e. the period just prior to the MDG and
the period 2000-2012, the period under which the MDG were to be
achieved. In the first instance the average annual number of new cases
of TB during the period 2000-2012 (216 per year, SD ± 35) was
significantly higher (p=0.023) than the average annual number of new
cases of TB for the period 1993-1999 (178 per year, SD ± 43). In
addition the average annual cumulative incidence rate for the period
2000-2012 (19.2 per 100 000 population) was also higher than the
average annual cumulative incidence rate for the period 1993-1999 (13
per 100 000 population).

The trend in TB cases over the 13-year 2000-2012 demonstrated an
initial decline in new cases between 2001 and 2005, thereafter was a
marked increase in cases, (Figure 1). In fact TB incidence rose
significantly in 2008 and 2012 (p<.01) from 2003-2004. The 13-year
historical TB incidence data between 2000 and 2012 were further
tested for linear, quadratic and cubic trends. Based on visual
inspection and evaluation of the models, a linear model was chosen for
the best fit for the data, (r2=0.25).

Figure 1: The trend in new cases of TB over the period 1993-2012.

During 2000-2005 the majority of TB cases occurred in older age
groups compared with younger age groups. In fact the majority of
cases occurred among those ≥ 64 years in both males and females,
compared to childhood tuberculosis (0-14 years), (Table 1). In
addition the overall childhood rates were well below the notification

rate of childhood TB in the Americas of 4.2 per 100,000 children [8].
Notwithstanding childhood TB is a neglected disease still accounting
for at least 1 million annual cases and 100 000 deaths in children. The
majority of childhood TB is preventable. The World Health
Organization (WHO) estimates that TB has orphaned 9.7 million
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children [9]. Generally TB was more common in males than females,
with the highest male to female ratio (2.6:1) occurring in 2005. On the
other hand it was the opposite with childhood tuberculosis. Apart
from 2004 childhood TB was occurring more commonly in girls than
boys. This suggest that adult The majority of cases (≈90%) were
diagnosed as pulmonary tuberculosis and 6.7% extra-pulmonary
tuberculosis. The rate of unfavorable treatment outcomes (i.e. death,
failure or default) was 29% in 2010, which declined to 23%, in 2012.
Mortality from TB increased from 2% in the 1990’s to 2.8% by 2010.
Of the 267 cases identified in 2012, 83 (33%) were tested positive for
HIV. Between 2009-2012, 1698 HIV-positive people were provided
with isoniazid preventative therapy (IPT) (Figure 1).

Trinidad has a petroleum-based economy and therefore enjoys a
relatively high GDP per capita. This positions the country among the
middle-income countries. GDP continued to grow between
2000-2005, Table 1 reflecting a strong and stable economy.

Year 2000 n
(%)

2001 n
(%)

2002 n
(%)

2003 n
(%)

2004 n
(%)

2005 n
(%)

Cases 216 233 197 162 161 176

Rate (100 000
mid-year pop.)

15.2 17.2 15.2 12.5 12.5 13.5

GDP per capita
($US)

8964 9641 10980 11788 12405 14039

Sputum +ev

Male 94 126 75 77 61 82

Female 36 46 26 13 21 30

Total 130 176 101 90 82 112

Sputum –ev

Male 40 28 54 39 39 36

Female 19 9 17 15 15 11

Total 59 37 71 54 54 47

Proportion
tested

87.5 91.4 87.3 88.9 78.3 90.3

Extra
pulmonary

5 (2.3) 8 (3.4) 11 (5.6) 10 (6.2) 8 (5) 13
(7.4)

Age (years)

Male

0-14 1.91 1.9 1.2 - 2.4 1.9

≥ 64 53.2 31.4 16.9 46 46 26.6

Female

≤ 15 4.4 5.1 - 1.3 1.3 1.9

≥ 64 33.3 29.1 16.7 14.6 12.5 10.4

pop.=population, GDP=Gross Domestic Product, 1=age and gender specific
rate per 100 000 population.

Table 1: Tuberculosis situation 2000-2005

Discussion
This is the first study to demonstrate a rising TB incidence in the

context of the MDGs. In fact the African and European regions have
prevalence rates above and almost equivalent to the levels in 1990,
respectively and are also unlikely to meet the MDGs [10]. This finding
therefore is consistent with current global epidemiologic trends of
rising TB prevalence, providing evidence for the need of additional
strategies to enhance current TB control and treatment efforts. In
order to achieving any of the 18 target objectives derived from the
MDG, effective and aggressive action on the part of governments is the
essential starting point. Government is the institution which guides
the policy, planning, implementation and allocation of resources
under which institutions such as the Ministry of Health must operate
within a society. In this regard no clear evidence exists to date that
Government has as yet set out an agenda to address the prevalence of
TB, although there are existing institutions for HIV/AIDS.

Several interactions between socioeconomic factors and TB
prevalence in different regions of the world have been described
[11,12]. TB has been associated with malnutrition, poverty and
overcrowding, none of which is prevalent in Trinidad. In fact GDP per
capita was relatively high for a small developing country (14-17000,
$US) and continued during the first six years of the millennium. Gross
domestic product (GDP) per capita is the most widely used indicator
for country-level income [13] and has been used in modeling health
outcomes [14], mortality trends [15,16], cause-specific mortality
estimation [15], health system performance and finances [16,17].

Another indicator of the economy is the unemployment rate, which
has been estimated at approximately 10% [18-20]. However Sookram
reported that 27.3% of the population was living below the poverty line
[21]. There was a positive correlation between the economy and the
incidence of TB. In other words as the economy continued to grow the
incidence of TB increased. During the American Great Depression TB
incidence and mortality continued to decline [22,23] under the
prevailing economy, emphasizing that in some contexts the economy
may have varying influences on the incidence of TB. The distinction in
this case may be due to the high prevalence of HIV in the Caribbean
being second only to sub-Saharan Africa. In fact in 2010 Trinidad
ranked first among the top 10 countries in the Pan American Health
Organization (PAHO) with an estimated prevalence of HIV of 30%
among incident TB cases [8]. HIV coinfection increases the likelihood
of progression to active TB after primary infection and reactivation of
latent TB infection [24-26]. The immunocompromised state increases
the mycobacterial burden of disease and enhances the evolution of
drug resistant TB [27,28]. TB diagnosis in Trinidad is in general still
made by tuberculin skin testing, sputum smear microscopy, and
evaluation of clinical symptoms. The sensitivity of such tests is very
poor, especially for patients with HIV or extra pulmonary infection.
[29,30]. Further in most high-burden countries, sputum smear
microscopy remains the principal tool for diagnosing active disease;
however, operationally, its sensitivity for pulmonary tuberculosis can
be as low as 20% [31,32]. The global control of the tuberculosis
epidemic is a public health priority [33,34]. The targets for reduction
in tuberculosis prevalence and mortality linked to the Millennium
Development Goals and enshrined in the STOP TB Global Plan
2006-2015 will not be achieved with current interventions [3,35]. In
this regard there is an urgent need for improved tuberculosis
diagnostics as one critical component of the public health response to
the tuberculosis epidemic. It has been hypothesized that a test more
sensitive than sputum microscopy for tuberculosis would be the
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diagnostic intervention that would alleviate the greatest burden of
infectious disease in developing countries [36]. More specifically, one
mathematical model of the global tuberculosis epidemic suggested that
a new rapid diagnostic test with 100% sensitivity, 100% specificity, and
100% access could prevent 625 000 deaths annually (equivalent to 36%
of all tuberculosis-related deaths) [37]. Other models have derived
fairly consistent estimates of mortality reductions of 17%-23% from a
more sensitive rapid tuberculosis diagnostic test, [38-40]. In one
model, the estimated benefit in terms of mortality from a new
diagnostic test was equivalent in magnitude to that expected from a
novel vaccine or an optimized 2-month treatment regimen for active
disease [41].

Another critical component to achieve reductions in TB prevalence
is the need for the development of newer and cheaper drugs for
treatment. Antituberculosis drug resistance underscores the major
deficiencies in current diagnostic technologies both for pathogen
detection and for diagnosis of drug resistance [42]. Sputum culture
and drug susceptibility testing are available in certain settings, but
their impact is limited by the long duration and complexity of the
laboratory processes [43]. Additional challenges are faced in
developing diagnostics for extrapulmonary tuberculosis, pediatric
tuberculosis, and latent tuberculosis infection [44-46].

A limitation of this study is that our study population may not be
representative of socioeconomic groups in Trinidad as there is no data
on household incomes. All cases in this study accessed public health
care facilities therefore it is likely that patients who accessed private
health care will not form part of this data set. In addition there is no
data on ethnicity hence ethnic differences could not be ascertained.

Conclusion
In conclusion Trinidad will not be able to achieve the 2015 target of

prevalence rates that are half that at the start of the MDGs. Further
tuberculosis remains a not only a major global health problem but an
important contributor to the group of communicable disease that still
need to be controlled in Trinidad. In fact 20 years after the WHO
declaration of TB as a global public health emergency, and several
months ahead of the deadline of the MDGs, the country has not met
this MDG and is unlikely to meet this MDG by 2015. The study
advocates for better governance to improve resources to detect and
treat TB. Although the MDGs are a step in the right direction, several
key actions are needed as we move ahead which includes detection, the
right treatment and a supportive health care system.

References
1. WHO, Global tuberculosis report 2013.
2. WHO, World TB Day 2014: Reach the 3 million.
3. United Nations General Assembly (2001) Road map toward the

implementation of the United Nations Millennium Declaration. New
York: United Nations.

4. Inter-American Development Bank, United Nations Development
Program, Government of Brazil, Economic Commission for Latin
American and the Caribbean, World Bank. Brasília Declaration: Proposal
for Implementing the Millennium Development Goals. 17 November
2003.

5. Summit of the Americas Information Network. Health: First Summit of
the Americas, Miami, United States (December 1994).

6. The Millennium Development Goals and targets come from the
Millennium Declaration signed by 189 countries, including 147 Heads of
State, in September 2000.

7. The World Bank (2014) GDP per capita (current US$).
8. Pan American Health Organization (2013) Tuberculosis in the Americas:

Regional Report 2012. Epidemiology, Control and Financing.
Washington, DC: PAHO.

9. World Health Organization (2011) Global Tuberculosis Control. Geneva,
Switzerland: World Health Organization.

10. World Health Organization (2009) Global Tuberculosis Control 2009.
Geneva: World Health Organization.

11. Dye C, Lönnroth K, Jaramillo E, Williams BG, Raviglione M (2009)
Trends in tuberculosis incidence and their determinants in 134 countries.
Bull World Health Organ 87: 683-691.

12. Lönnroth K, Jaramillo E, Williams BG, Dye C, Raviglione M (2009)
Drivers of tuberculosis epidemics: the role of risk factors and social
determinants. Soc Sci Med 68: 2240-2246.

13. Economist Debates: GDP: Statements.
14. Robalino DA, Picazo O, Voetberg A (2001) Does Fiscal Decentralization

Improve Health Outcomes? Evidence from a Cross-Country Analysis.
SSRN eLibrary .

15. Murray CJ, Lopez AD (1997) Alternative projections of mortality and
disability by cause 1990-2020: Global Burden of Disease Study. Lancet
349: 1498-1504.

16. Berger MC, Messer J (2002) Public financing of health expenditures,
insurance, and health outcomes. Applied Economics 34: 2105.

17. Macinko J, Starfield B, Shi L (2003) The contribution of primary care
systems to health outcomes within Organization for Economic
Cooperation and Development (OECD) countries, 1970-1998. Health
Serv Res 38: 831-865.

18. Lienhardt C, Fielding K, Sillah JS, Bah B, Gustafson P, et al. (2005)
Investigation of the risk factors for tuberculosis: a case-control study in
three countries in West Africa. Int J Epidemiol 34: 914-923.

19. Cramm JM, Koolman X, Møller V, Nieboer AP (2011) Socioeconomic
status and self-reported tuberculosis: A multilevel analysis in a low-
income township in the Eastern Cape, South Africa. Journal of Public
Health in Africa 2: e34.

20. Goldfeld A, Ellner JJ (2007) Pathogenesis and management of HIV/TB
co-infection in Asia. Tuberculosis (Edinb) 87 Suppl 1: S26-30.

21. Sookram S (2008) Research at SALISES, Sir Arthur Lewis Institute of
socio and economics.

22. Nunn P, Williams B, Floyd K, Dye C, Elzinga G, et al. (2005)
Tuberculosis control in the era of HIV. Nat Rev Immunol 5: 819-826.

23. Reid A, Scano F, Getahun H, Williams B, Dye C, et al. (2006) Towards
universal access to HIV prevention, treatment, care, and support: the role
of tuberculosis/HIV collaboration. Lancet Infect Dis 6: 483-495.

24. Gillespie SH (2002) Evolution of drug resistance in Mycobacterium
tuberculosis: clinical and molecular perspective. Antimicrob Agents
Chemother 46: 267-274.

25. Dorman SE, Chaisson RE (2007) From magic bullets back to the magic
mountain: the rise of extensively drug-resistant tuberculosis. Nat Med 13:
295-298.

26. Cegielski JP, McMurray DN (2004) The relationship between
malnutrition and tuberculosis: evidence from studies in humans and
experimental animals. Int J Tuberc Lung Dis 8: 286-298.

27. Hinman AR, Judd JM, Kolnik JP, Daitch PB (1976) Changing risks in
tuberculosis. Am J Epidemiol 103: 486-497.

28. Sydenstricker E (1933) Health and the depression. The Milbank
Memorial Fund Quarterly Bulletin 11: 273-280.

29. Mtei L, Matee M, Herfort O, Bakari M, Horsburgh CR, et al. (2005) High
rates of clinical and subclinical tuberculosis among HIV-infected
ambulatory subjects in Tanzania. Clin Infect Dis 40: 1500-1507.

30. Getahun H, Harrington M, O'Brien R, Nunn P (2007) Diagnosis of
smear-negative pulmonary tuberculosis in people with HIV infection or
AIDS in resource-constrained settings: informing urgent policy changes.
Lancet 369: 2042-2049.

Citation: Mungrue K (2014) Tuberculosis in Trinidad a Small Developing Country: Will we Reach the Millennium Development Goal 8 (MDG8) as
we Countdown to 2015?. J Anc Dis Prev Rem 2: 112. doi:10.4172/2329-8731.1000112

Page 4 of 5

J Anc Dis Prev Rem
ISSN:2329-8731 JADPR, an open access journal

Volume 2 • Issue 2 • 1000112

http://www.who.int/tb/publications/global_report/en/
http://www.who.int/entity/campaigns/tb-day/en/
http://bases.bireme.br/cgi-bin/wxislind.exe/iah/online/?IsisScript=iah/iah.xis&src=google&base=REPIDISCA&lang=p&nextAction=lnk&exprSearch=10830&indexSearch=ID
http://bases.bireme.br/cgi-bin/wxislind.exe/iah/online/?IsisScript=iah/iah.xis&src=google&base=REPIDISCA&lang=p&nextAction=lnk&exprSearch=10830&indexSearch=ID
http://bases.bireme.br/cgi-bin/wxislind.exe/iah/online/?IsisScript=iah/iah.xis&src=google&base=REPIDISCA&lang=p&nextAction=lnk&exprSearch=10830&indexSearch=ID
http://www.bvsde.ops-oms.org/bvsacd/milenio/pobbrasilia.pdf
http://www.bvsde.ops-oms.org/bvsacd/milenio/pobbrasilia.pdf
http://www.bvsde.ops-oms.org/bvsacd/milenio/pobbrasilia.pdf
http://www.bvsde.ops-oms.org/bvsacd/milenio/pobbrasilia.pdf
http://www.bvsde.ops-oms.org/bvsacd/milenio/pobbrasilia.pdf
http://search.worldbank.org/data?qterm=G%20DPpercapitazimbabwe&language=EN&format=
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CBwQFjAA&url=http%3A%2F%2Fwww.paho.org%2Fhq%2Findex.php%3Foption%3Dcom_docman%26task%3Ddoc_view%26gid%3D22953%26Itemid%3D&ei=UiKgU6WGBtCdugSN8oEI&usg=AFQjCNHhCc0DFPgMdWXmHHlVi_XG1krO5A&bvm=bv.68911936,d.c2E
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CBwQFjAA&url=http%3A%2F%2Fwww.paho.org%2Fhq%2Findex.php%3Foption%3Dcom_docman%26task%3Ddoc_view%26gid%3D22953%26Itemid%3D&ei=UiKgU6WGBtCdugSN8oEI&usg=AFQjCNHhCc0DFPgMdWXmHHlVi_XG1krO5A&bvm=bv.68911936,d.c2E
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CBwQFjAA&url=http%3A%2F%2Fwww.paho.org%2Fhq%2Findex.php%3Foption%3Dcom_docman%26task%3Ddoc_view%26gid%3D22953%26Itemid%3D&ei=UiKgU6WGBtCdugSN8oEI&usg=AFQjCNHhCc0DFPgMdWXmHHlVi_XG1krO5A&bvm=bv.68911936,d.c2E
http://apps.who.int/iris/bitstream/10665/44728/1/9789241564380_eng.pdf
http://apps.who.int/iris/bitstream/10665/44728/1/9789241564380_eng.pdf
http://whqlibdoc.who.int/publications/2009/9789241563802_eng_doc.pdf
http://whqlibdoc.who.int/publications/2009/9789241563802_eng_doc.pdf
http://www.ncbi.nlm.nih.gov/pubmed/19784448
http://www.ncbi.nlm.nih.gov/pubmed/19784448
http://www.ncbi.nlm.nih.gov/pubmed/19784448
http://www.ncbi.nlm.nih.gov/pubmed/19394122
http://www.ncbi.nlm.nih.gov/pubmed/19394122
http://www.ncbi.nlm.nih.gov/pubmed/19394122
http://www.economist.com/debate/days/view/501
http://elibrary.worldbank.org/doi/book/10.1596/1813-9450-2565
http://elibrary.worldbank.org/doi/book/10.1596/1813-9450-2565
http://elibrary.worldbank.org/doi/book/10.1596/1813-9450-2565
http://www.ncbi.nlm.nih.gov/pubmed/9167458
http://www.ncbi.nlm.nih.gov/pubmed/9167458
http://www.ncbi.nlm.nih.gov/pubmed/9167458
http://ideas.repec.org/a/taf/applec/v34y2002i17p2105-2113.html
http://ideas.repec.org/a/taf/applec/v34y2002i17p2105-2113.html
http://www.ncbi.nlm.nih.gov/pubmed/12822915
http://www.ncbi.nlm.nih.gov/pubmed/12822915
http://www.ncbi.nlm.nih.gov/pubmed/12822915
http://www.ncbi.nlm.nih.gov/pubmed/12822915
http://www.ncbi.nlm.nih.gov/pubmed/15914505
http://www.ncbi.nlm.nih.gov/pubmed/15914505
http://www.ncbi.nlm.nih.gov/pubmed/15914505
http://www.publichealthinafrica.org/index.php/jphia/article/view/jphia.2011.e34
http://www.publichealthinafrica.org/index.php/jphia/article/view/jphia.2011.e34
http://www.publichealthinafrica.org/index.php/jphia/article/view/jphia.2011.e34
http://www.publichealthinafrica.org/index.php/jphia/article/view/jphia.2011.e34
http://www.ncbi.nlm.nih.gov/pubmed/17606407
http://www.ncbi.nlm.nih.gov/pubmed/17606407
http://www.ncbi.nlm.nih.gov/pubmed/16200083
http://www.ncbi.nlm.nih.gov/pubmed/16200083
http://www.ncbi.nlm.nih.gov/pubmed/16870527
http://www.ncbi.nlm.nih.gov/pubmed/16870527
http://www.ncbi.nlm.nih.gov/pubmed/16870527
http://www.ncbi.nlm.nih.gov/pubmed/11796329
http://www.ncbi.nlm.nih.gov/pubmed/11796329
http://www.ncbi.nlm.nih.gov/pubmed/11796329
http://www.ncbi.nlm.nih.gov/pubmed/17342143
http://www.ncbi.nlm.nih.gov/pubmed/17342143
http://www.ncbi.nlm.nih.gov/pubmed/17342143
http://www.ncbi.nlm.nih.gov/pubmed/15139466
http://www.ncbi.nlm.nih.gov/pubmed/15139466
http://www.ncbi.nlm.nih.gov/pubmed/15139466
http://www.ncbi.nlm.nih.gov/pubmed/1274951
http://www.ncbi.nlm.nih.gov/pubmed/1274951
http://www.ncbi.nlm.nih.gov/pubmed/15844073
http://www.ncbi.nlm.nih.gov/pubmed/15844073
http://www.ncbi.nlm.nih.gov/pubmed/15844073
http://www.ncbi.nlm.nih.gov/pubmed/17574096
http://www.ncbi.nlm.nih.gov/pubmed/17574096
http://www.ncbi.nlm.nih.gov/pubmed/17574096
http://www.ncbi.nlm.nih.gov/pubmed/17574096


31. Millen SJ, Uys PW, Hargrove J, van Helden PD, Williams BG (2008) The
effect of diagnostic delays on the drop-out rate and the total delay to
diagnosis of tuberculosis. PLoS One 3: e1933.

32. Perkins MD, Cunningham J (2007) Facing the crisis: improving the
diagnosis of tuberculosis in the HIV era. J Infect Dis 196 Suppl 1: S15-27.

33. Steingart KR, Ramsay A, Pai M (2007) Optimizing sputum smear
microscopy for the diagnosis of pulmonary tuberculosis. Expert Rev Anti
Infect Ther 5: 327-331.

34. World Health Organization (2009) Global tuberculosis control:
epidemiology, strategy, financing.

35. Marais BJ, Raviglione MC, Donald PR, Harries AD, Kritski AL, et al.
(2010) Scale-up of services and research priorities for diagnosis,
management, and control of tuberculosis: a call to action. Lancet 375:
2179-2191.

36. Stop TB Partnership (2006) The global plan to stop TB 2006-2015:
Progress Report 2006-2008. Geneva, Switzerland: World Health
Organization.

37. Mabey D, Peeling RW, Ustianowski A, Perkins MD (2004) Diagnostics
for the developing world. Nat Rev Microbiol 2: 231-240.

38. Keeler E, Perkins MD, Small P, Hanson C, Reed S, et al. (2006) Reducing
the global burden of tuberculosis: the contribution of improved
diagnostics. Nature 444 Suppl 1: 49-57.

39. Abu-Raddad LJ, Sabatelli L, Achterberg JT, Sugimoto JD, Longini IM Jr,
et al. (2009) Epidemiological benefits of more-effective tuberculosis

vaccines, drugs, and diagnostics. Proc Natl Acad Sci U S A 106:
13980-13985.

40. Dowdy DW, Chaisson RE, Maartens G, Corbett EL, Dorman SE (2008)
Impact of enhanced tuberculosis diagnosis in South Africa: a
mathematical model of expanded culture and drug susceptibility testing.
Proc Natl Acad Sci U S A 105: 11293-11298.

41. Dowdy DW, Chaisson RE, Moulton LH, Dorman SE (2006) The
potential impact of enhanced diagnostic techniques for tuberculosis
driven by HIV: a mathematical model. AIDS 20: 751-762.

42. Abdool Karim SS, Churchyard GJ, Karim QA, Lawn SD (2009) HIV
infection and tuberculosis in South Africa: an urgent need to escalate the
public health response. Lancet 374: 921-933.

43. Urbanczik R, Rieder HL (2009) Scaling up tuberculosis culture services: a
precautionary note. Int J Tuberc Lung Dis 13: 799-800.

44. World Health Organization (2007) Improving the diagnosis and
treatment of smear-negative pulmonary and extrapulmonary
tuberculosis among adults and adolescents. Recommendations for HIV-
prevalent and resource-constrained settings. Geneva, Switzerland: World
Health Organization.

45. Shingadia D, Novelli V (2003) Diagnosis and treatment of tuberculosis in
children. Lancet Infect Dis 3: 624-632.

46. Menzies D, Pai M, Comstock G (2007) Meta-analysis: new tests for the
diagnosis of latent tuberculosis infection: areas of uncertainty and
recommendations for research. Ann Intern Med 146: 340-354.

Citation: Mungrue K (2014) Tuberculosis in Trinidad a Small Developing Country: Will we Reach the Millennium Development Goal 8 (MDG8) as
we Countdown to 2015?. J Anc Dis Prev Rem 2: 112. doi:10.4172/2329-8731.1000112

Page 5 of 5

J Anc Dis Prev Rem
ISSN:2329-8731 JADPR, an open access journal

Volume 2 • Issue 2 • 1000112

http://www.ncbi.nlm.nih.gov/pubmed/18398459
http://www.ncbi.nlm.nih.gov/pubmed/18398459
http://www.ncbi.nlm.nih.gov/pubmed/18398459
http://www.ncbi.nlm.nih.gov/pubmed/17624822
http://www.ncbi.nlm.nih.gov/pubmed/17624822
http://www.ncbi.nlm.nih.gov/pubmed/17547496
http://www.ncbi.nlm.nih.gov/pubmed/17547496
http://www.ncbi.nlm.nih.gov/pubmed/17547496
http://whqlibdoc.who.int/publications/2009/9789241563802_eng_doc.pdf
http://whqlibdoc.who.int/publications/2009/9789241563802_eng_doc.pdf
http://www.ncbi.nlm.nih.gov/pubmed/20488521
http://www.ncbi.nlm.nih.gov/pubmed/20488521
http://www.ncbi.nlm.nih.gov/pubmed/20488521
http://www.ncbi.nlm.nih.gov/pubmed/20488521
http://www.stoptb.org/assets/documents/global/plan/The_global_plan_progress_report1.pdf
http://www.stoptb.org/assets/documents/global/plan/The_global_plan_progress_report1.pdf
http://www.stoptb.org/assets/documents/global/plan/The_global_plan_progress_report1.pdf
http://www.ncbi.nlm.nih.gov/pubmed/15083158
http://www.ncbi.nlm.nih.gov/pubmed/15083158
http://www.ncbi.nlm.nih.gov/pubmed/17159894
http://www.ncbi.nlm.nih.gov/pubmed/17159894
http://www.ncbi.nlm.nih.gov/pubmed/17159894
http://www.ncbi.nlm.nih.gov/pubmed/19666590
http://www.ncbi.nlm.nih.gov/pubmed/19666590
http://www.ncbi.nlm.nih.gov/pubmed/19666590
http://www.ncbi.nlm.nih.gov/pubmed/19666590
http://www.ncbi.nlm.nih.gov/pubmed/18695217
http://www.ncbi.nlm.nih.gov/pubmed/18695217
http://www.ncbi.nlm.nih.gov/pubmed/18695217
http://www.ncbi.nlm.nih.gov/pubmed/18695217
http://www.ncbi.nlm.nih.gov/pubmed/16514306
http://www.ncbi.nlm.nih.gov/pubmed/16514306
http://www.ncbi.nlm.nih.gov/pubmed/16514306
http://www.ncbi.nlm.nih.gov/pubmed/19709731
http://www.ncbi.nlm.nih.gov/pubmed/19709731
http://www.ncbi.nlm.nih.gov/pubmed/19709731
http://www.ncbi.nlm.nih.gov/pubmed/19555526
http://www.ncbi.nlm.nih.gov/pubmed/19555526
http://www.uphs.upenn.edu/bugdrug/antibiotic_manual/smear_neg_and_extrapulmTb.pdf
http://www.uphs.upenn.edu/bugdrug/antibiotic_manual/smear_neg_and_extrapulmTb.pdf
http://www.uphs.upenn.edu/bugdrug/antibiotic_manual/smear_neg_and_extrapulmTb.pdf
http://www.uphs.upenn.edu/bugdrug/antibiotic_manual/smear_neg_and_extrapulmTb.pdf
http://www.uphs.upenn.edu/bugdrug/antibiotic_manual/smear_neg_and_extrapulmTb.pdf
http://www.ncbi.nlm.nih.gov/pubmed/14522261
http://www.ncbi.nlm.nih.gov/pubmed/14522261
http://www.ncbi.nlm.nih.gov/pubmed/17339619
http://www.ncbi.nlm.nih.gov/pubmed/17339619
http://www.ncbi.nlm.nih.gov/pubmed/17339619

	Contents
	Tuberculosis in Trinidad a Small Developing Country: Will we Reach the Millennium Development Goal 8 (MDG8) as we Countdown to 2015?
	Abstract
	Keywords
	Introduction
	Methods
	Results
	Discussion
	Conclusion
	References




