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In many settings, the dedication of healthcare workers (HCWs) to the treatment of tuberculosis exposes them to serious risks. Cur-
rent ethical considerations related to tuberculosis prevention in HCWs involve the threat posed by comorbidities, issues of power and
space, the implications of intersectoral collaborations, (de)professionalization, just remuneration, the duty to care, and involvement
in research. Emerging ethical considerations include mandatory vaccination and the use of geolocalization services and information
technologies. The following exploration of these various ethical considerations demonstrates that the language of ethics can fruitfully
be deployed to shed new light on policies that have repercussions on the lives of HCWs in underresourced settings. The language of
ethics can help responsible parties get a clearer sense of what they owe HCWs, particularly when these individuals are poorly com-
pensated, and it shows that it is essential that HCWs’ contribution be acknowledged through a shared commitment to alleviate eth-
ically problematic aspects of the environments within which they provide care. For this reason, there is a strong case for the
community of bioethicists to continue to take greater interest both in the micro-level (eg, patient–provider interactions) and
macro-level (eg, injustices that occur as a result of the world order) issues that put HCWs working in areas with high tuberculosis
prevalence in ethically untenable positions. Ultimately, appropriate responses to the various ethical considerations explored here
must vary based on the setting, but, as this article shows, they require thoughtful reflection and courageous action on the part of
governments, policy makers, and managers responsible for national responses to the tuberculosis epidemic.
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Healthcare workers (HCWs) working in areas with high tuber-
culosis prevalence often act as a bridge between the various
stakeholders involved in the provision and reception of care
[1]. Their dedication, however, exposes them to serious risks.
For far too long, bioethics has paid too little attention to the
structural factors that have perpetuated those risks among
HCWs—volunteer or paid, lay or professionals, clinic- or com-
munity-based.

Over the past 20 years, several scholars have expressed con-
cern about the narrow focus of bioethics and the neglect of eth-
ical considerations in relation to health in a broader sense [2–6].
Leigh Turner [5] recognized that many bioethics scholars were
“deeply embedded in a global economic system that depends on
the continued existence of impoverished societies,” and he chas-
tised them for focusing on issues such as cloning, euthanasia,
genetics, and stem cell research to the neglect of the more mun-
dane, but vastly more important topic of access to the social de-
terminants of health. Michael Selgelid subsequently took
umbrage to the fact that the topic of infectious diseases, so
closely intertwined with the issue of resource deprivation, had

received less than its fair share of attention from the bioethics
community [7]. He argued that one of the reasons why
“infectious diseases warrant more of bioethics’ attention is
that they raise serious, difficult philosophical/ethical questions
of their own” [7]. A lack of moral imagination—that is, one’s
ability to empathize with others—was implicated in the neglect
by bioethicists of the major forces that aggravate disparities in
health [8].

Since the ability to control the scourge of tuberculosis may be
within our reach [9, 10], discussions of the intricacies of tuber-
culosis control should not ignore the fact that simply facilitating
access to good nutrition and decent housing has tremendous
impact on transmission rates. Instead, such discussions should
engage heavily with notions of fair distribution of resources at
both the meso (eg, regional programs) and macro (eg, national
or international programs) levels. But bioethics can make an ad-
ditional contribution to discussions of tuberculosis control by
shedding light on the ethical considerations that often go unno-
ticed. Bioethics, as a discipline of applied ethics, is concerned
with “systematising, defending, and recommending concepts
of right and wrong” in the context of controversial issues in
health [11]. Such issues include the resource reallocation that
would be necessary to rectify the structural factors allowing
the tuberculosis epidemic to continue. Although encouraging
an overhaul of the sociopolitical structures that perpetuate the
transmission of tuberculosis is a crucial goal—and one we have
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wholeheartedly embraced [9]—we submit that it is no less es-
sential that HCWs’ contribution be acknowledged through a
shared commitment to alleviate ethically problematic aspects
of the environments within which they provide care. Without
offering a detailed ethical analysis of the reasons why we are
morally compelled to protect HCWs from tuberculosis infec-
tion, we note that these include fiduciary, duty-based, and util-
itarian obligations. We suspect that the utilitarian public health
argument is so strong that almost all people would intuitively
agree that protecting HCWs from tuberculosis should be a
priority. Put simply, HCWs play a key role in ensuring the
well-being of others and, should they become infected with
tuberculosis, they might spread the disease further.

The literature on ethical considerations surrounding the ex-
posure of HCWs to tuberculosis is limited. Of course, the way
we define HCWs has crucial implications, as the papers present-
ed in this special issue have highlighted. For instance, the issue
of lack of occupational compensation for students and volun-
teers who contract tuberculosis in the workplace has been
cited by van Delft et al. Similarly, the magnitude of the dilem-
mas faced by HCWs who visit the homes of patients is likely to
be amplified. In general, however, we fundamentally believe that
addressing global health disparities, such as the greater risk of
exposure to tuberculosis of some HCWs, requires that we
reconsider the way we think about global health and progress
more broadly [12]. In this article, we seek to bring attention
to some of the ethical considerations surrounding HCWs’ expo-
sure to tuberculosis without offering detailed ethical analysis of
each one. Several approaches to ethical analysis exist [13–15],
and applying just one to each of the considerations we raise
would require far more space than is available. The synopses
of ethical analysis we propose are useful, we hope, in showing
how the considerations discussed, which might at first glance
appear to be of a very localized nature, in fact point to the
impact of structural factors on the experience of HCWs in
underresourced settings.

CURRENT ETHICAL CONSIDERATIONS

Comorbidities
Tuberculosis infection has synergistic relationships with other
diseases, including human immunodeficiency virus (HIV)/
AIDS and diabetes. It has been repeatedly shown that individ-
uals with HIV/AIDS are at higher risk of being infected by tu-
berculosis [16, 17].At the same time, HIV-infected patients who
also suffer from tuberculosis may present a challenge to tuber-
culosis control programs, as they tend to more frequently be
sputum negative (yet still infectious) than HIV-uninfected pa-
tients [18]. Diabetes, a rising health concern in much of the
world, similarly increases the likelihood of tuberculosis infec-
tion [19, 20]. This poses intricate ethical challenges for tubercu-
losis control programs, for comorbidities might amplify the risk
faced by HCWs in the course of their normal functions. On one

hand, in underresourced settings, occupational exposure of
HCWs to HIV is a documented concern. Although HIV trans-
mission is normally unlikely in the course of treatment for
drug-sensitive tuberculosis, the use of injectable drugs for resis-
tant strains can increase that risk for HCWs. On the other hand,
assessment of risks related to tuberculosis and comorbidities
need to also take into account potential interactions with pre-
existing conditions of HCWs delivering care. For example,
additional precaution is needed for HCWs with diabetes to
minimize the likelihood that they will develop tuberculosis
after providing care to patients. Finally, there are several other
risk factors yielding compromised immune systems—including
poor nutritional status and stress—that may be a concern in
locales where HCWs’ working conditions are suboptimal.
Although these risk factors tend to be invisible, they should
not be overlooked by healthcare programs.

Ethical considerations related to comorbidities also arise in
the conduct of biomedical research, a topic discussed in more
detail below. Research ethics committees overseeing studies
that have the potential to put HCWs at increased risk of tuber-
culosis infection should require that research protocols include
relevant mitigating measures [21].

Power and Space
All provision of care is shaped by power relations, and tubercu-
losis care is no exception [22]. But power takes on a particular
significance when care is provided outside of formal institutions
such as hospitals and clinics, where high-ranking HCWs tend to
operate [23–25].When the home is the site of care, it becomes a
site of conflict “in which 2 social groups [ie, frontline HCWs
and clients], both of whom suffer from a wider social diminish-
ment, struggle to establish autonomy and personal esteem”

[23]. When HCWs are required to travel to the home of patients
to observe tuberculosis treatment, they enter a space that was
not designed and standardized to meet their needs and favor
their protection the way hospitals are. For example, patients’
homes may be poorly ventilated. Whereas in clinic settings
HCWs have more authority over the space they occupy,
HCWs who travel to the patients have little control over their
working environment. The limited credentials of many front-
line HCWs in underresourced settings might further contribute
to their lack of leverage, making it difficult for them to negotiate
adaptations to the environment that would be more conducive
to their protection.

That is not to say that the experience is necessarily positive
for patients receiving care in their homes. Some of them refer
to a loss of control [22], even when no major accommodations
are required to ensure the protection of HCWs. Qualitative re-
search has demonstrated that patients are often expected by
HCWs to accept a form of emotional infantilization in exchange
for receiving care [23]. In tuberculosis specifically, the inflexi-
bility of in-clinic treatment schedules is not necessarily alleviat-
ed when treatment is provided in the home. As a result, the
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employability of patients treated in their homes may not be
much improved over that of patients having to travel to meet
HCWs [22]. These realities can lead to heated confrontations
between patients and HCWs.

Policy makers must not underestimate the impact of issues of
space and power on the morale of HCWs and on the risks they
face. If there is now an expansive literature detailing the ethical
dilemmas encountered by HCWs in high-income countries—
particularly in the field of nursing—the moral plights faced by
HCWs in underresourced settings remain an under-investigat-
ed topic. Policy makers should endeavor to provide opportuni-
ties for HCWs to raise red flags about ethically charged
situations in their work environment so that these situations
can be discussed—and improvements proposed.

Intersectoral Collaborations
One of the ways through which the sociopolitical context in
which HCWs operate affects their experience is the role played
by the private sector in the provision of tuberculosis care. Reli-
ance, even partial, on the private sector has been extensively
contested by those who view the private sector with suspicion,
as well as by those committed to the strengthening of public
health apparatuses and who see private sector involvement as
undermining this objective. The extent to which public–private
collaborations are useful is also debated. For example, there are
concerns related to the resources that need to be expanded to
ensure communication and coordination between all stakehold-
ers, as well as to mitigate conflicts [26]. Yet public–private part-
nerships have been shown in some circumstances to improve
case detection, achieve acceptable treatment results, and
increase equitable access to treatment [26]. Because of this,
intersectoral collaborations have been touted as holding “con-
siderable potential to improve tuberculosis control” [27].
Unsurprisingly then, there is in some countries a programmatic
openness to collaborations between the private and the public
sectors—an interest that has been renewed because of the
emergence of multidrug-resistant tuberculosis, suggest some
observers [1].

Although the issue of efficiency and effectiveness of intersec-
toral collaborations are issues worthy of consideration by those
concerned with ethical decision making, attention must also be
paid to the way those collaborations play out at the micro level.
Some partnership efforts are indeed thought to have failed to
successfully integrate the private sector because of their lack
of attention to the working relations of those on the ground
[1]. At the micro level, HCWs become agents of the public–
private collaboration. As such, it is important that issues of
hierarchy between private and public HCWs not be underesti-
mated. There have been numerous reports of lapses in treat-
ment recommendations offered by private practitioners to
patients [28, 29]. Frontline HCWs may find themselves in the
uncomfortable position of having to navigate between official
treatment guidelines and private practitioners’ prescriptions.

When private practitioners offer suboptimal care, this may in-
crease HCWs’ risk of exposure to tuberculosis. Similarly, pres-
sures toward cost reduction may be felt particularly heavily in
profit-driven organizations. In settings where the public health
system apparatus envisages a collaboration with the private sec-
tor, tempting shortcuts when it comes to safety procedures
should be prevented.

(De)Professionalization
Over the past 2 decades, there has been a trend toward the de-
centralization of tuberculosis control efforts to maximize reach
and efficiency. In Malawi, the surge in case detection—linked to
the HIV epidemic—led the Ministry of Health to explore alter-
natives to directly observed therapy in hospital settings [30]. But
this push for decentralization has raised questions about the
issue of professionalization. Early results from the Malawian ex-
perience suggested that nonprofessional care providers could be
as, if not more, effective in ensuring patients’ adherence to treat-
ment [30]. Such results were in part attributable to the docu-
mented role that social support plays in influencing behaviors.
Given their high cost-effectiveness, “lay”HCWs (ie, providers of
care who have not completed training within a healthcare
profession and who work on the frontline) continue to be pro-
moted in many underresourced settings. What is less clear is
the extent to which deprofessionalization might be associated
with increased risk for lay HCWs. To ensure that the burden
of prevention is not unjustly shifted onto lay HCWs, moni-
toring mechanisms should be put in place in locales pushing
for decentralization and deprofessionalization of tuberculosis
care.

A more systemic ethical consideration is that the burden of
nonprofessional care provision is not distributed in an equitable
fashion. In many societies, higher rates of unemployment
among women, combined with cultural expectations regarding
their role as caregivers, are likely to result in men assuming less
frequently the tasks of volunteer care provision [31]. For this
reason, the risk that the deprofessionalization of tuberculosis
control perpetuates gender disparity must not be ignored by
policy makers.

A similar ethical consideration arises when paid and unpaid
HCWs coexist in a given setting. Striving for equity would sug-
gest that equal compensation should be provided for equal
work, unless other factors justify differential treatment. When
a relative is expected to play the same role as a professional
HCW but does not receive an equivalent compensation, policy
makers should be able to offer relevant justifications for these
differences.

At the other end of the spectrum, there appears to be a recent
retreat from deprofessionalization in some high-resource set-
tings. For example, in a Massachusetts community HCWs
have led a successful movement toward the establishment of
certification [32]. Should similar movements for (re)profes-
sionalization emerge in other regions, it would be important

S270 • CID 2016:62 (Suppl 3) • Boulanger et al



to consider measures to ensure they do not constrain the eman-
cipation of the more marginalized care providers—for example,
by requiring examination fees that would be prohibitive.

Remuneration
There is both a large spectrum of approaches to HCW remuner-
ation and incentivization, particularly of lay HCWs, and a long-
standing debate about best practices [33]. Perspectives on
remuneration vary greatly, from fears that it is unsustainable to
the view that it is a basic human right and a mechanism to
achieve greater gender equity. For example, the nongovernmental
organization Partners in Health (PIH) is known for its clear
stance on remuneration for community health workers (CHWs):

“There is no excuse for withholding payment for the highly
skilled services of CHWs, who accompany patients
through their greatest struggles and put themselves at
daily risk of contracting deadly diseases. Furthermore, pay-
ment directly benefits the health and welfare of the com-
munity by providing jobs to local people. PIH provides and
advocates for professional treatment of CHWs—including
fair payment, ongoing training, and provision of necessary
supplies—so they may perform their vital work to the
highest standards.” [34].

Just as there is debate about the best approaches to remunera-
tion and incentivization, there are conflicting ethical con-
siderations attached to both [35]. On one hand, wages may
contribute to poverty reduction and human development in dis-
advantaged areas, an objective supported by redistributive prin-
ciples of justice. Some suggest that remuneration is in fact
integral to the duty not to be exploitative [36]. This may be par-
ticularly true when lay HCWs are involved, for agreeing to
supervise the completion of tuberculosis treatment is a commit-
ment that extends over the course of several months, and, as
such, might limit one’s ability to seek employment opportuni-
ties. There is also evidence to suggest that wages might be an
effective retention factor, especially in rural areas and among
marginal communities [35]. Retention is especially important,
as studies have shown that a lack of continuity can make it dif-
ficult to build trusting relationships [22]. Lack of trust can, in
turn, be associated with poorer adherence and outcomes [37–
39]. Adequate remuneration can also have a protective effect
for HCWs, for it may help them secure access to the social de-
terminants of health that are so crucial in limiting the transmis-
sion of tuberculosis.

On the other hand, there is agreement that challenges exist to
securing resources to sustain the long-term financing of the
healthcare sector. The comprehensive review by Bhattacharyya
et al illustrates well the complexity of striking a balance between
concerns for sustainability and the various factors known to af-
fect motivation and attrition of CHWs [40]. Threats to tubercu-
losis program sustainability can translate into health threats: If
there is inconsistency in the services provided to patients (eg,

because tight resources mean that HCWs go without pay for ex-
tended periods), drug resistance might emerge and, therefore,
HCWs may be put at increased risk. As such, it is possible to
imagine that in locales with extremely limited resources, insist-
ing on HCW remuneration in exchange for the provision of tu-
berculosis care could eventually lead to counterintuitive harms.
At this time, however, this line of reasoning seems so hypothet-
ical, and the conclusion so uncomfortable, that rigorous data
and diligent ethical reasoning would need to be provided for
this argument to be invoked.

Duty to Care
The dilemma around providing care in circumstances that do
not favor personal safety is but one of the vexing ethical dilem-
mas faced by those providing frontline care and services to tu-
berculosis patients. The extent to which HCWs are required to
expose themselves to risk is a hotly debated topic, both within
the medical professions and the bioethics community [41, 42].
The issue of duty to care during public health emergencies—
especially during epidemics of influenza—has received significant
attention in the past decade [43, 44], and meticulous analyses of
the issue are available. The phenomenon has also been studied
from the perspective of HCWs in high-income countries [45].
However, the experience of HCWs in underresourced settings,
where risks tend to be much higher, remains understudied.

Whereas commentators disagree with regard to the extent to
which it is reasonable to expect HCWs to expose themselves to
risk, most agree with some form of the risk minimization
principle. This principle mandates that, at a minimum, special
measures should be put in place by various parties (eg, govern-
mental organizations) to protect HCWs at greater risk due to
comorbidities [46]. Ideally, these additional measures should
be such that they do not unnecessarily increase stigma (eg, by
making public an HCW’s HIV status).

Involvement in Research
After several years of inactivity, the tuberculosis research pipe-
line became more promising shortly after the turn of the millen-
nium [47].The rebirth of tuberculosis research—ephemeral as it
appears to be, given recent setbacks in funding [48]—is not
without ethical implications for HCWs. Much has been written
on the ethical conduct of biomedical research, including tuber-
culosis research [49]. In general, the emphasis in regulations
and guidance documents is on the protection of research partic-
ipants. And so, whereas investigators are now expected to think
carefully about the safety of study participants, investigators’
obligations with regard to HCWs taking an active role in
research activities are much less clear cut [50]. As C. L.
Heidebrecht rightly points out, biomedical research relies on
staff members to recruit participants, collect data and biological
specimens, and administer treatment [50]. Each of these activ-
ities represents a risk to research staff—who often play the dual
role of being HCWs—especially in underresourced settings. For
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example, gathering participants as part of a study on HIV/AIDS
could increase the risk of tuberculosis transmission to partici-
pants, as well as to research personnel [21]. Steps to protect re-
search participants, HCWs, and other personnel in the course
of research have been proposed. These include conducting a
preliminary risk assessment, putting in place administrative
and environmental controls, and ensuring adherence to the
use of protective equipment [21].

We disagree with a reductionist view that would suggest that
the apparatus of research ethics oversight should limit its man-
date to the protection of the well-being of study subjects [51].
Part of the reason why injustices tend to persist is precisely be-
cause of the ease with which lines are drawn between different
groups. Research ethics processes should not encourage investi-
gators to protect participants merely because they are mandated
to do so, or because it is instrumentally useful (by easing recruit-
ment, for instance). Instead, research ethics oversight should
favor the development of solidarity and moral imagination—
that is, the capacity to imagine oneself in the shoes of others
[8]. Of concern is the fact that there is currently a scarcity of
data about the experience of HCWs who engage in research [50].

At a broader level, it is important that policy makers also
think through the ethical considerations associated with the de-
velopment of new therapies and vaccines. HCWs are often good
candidates to gain early access to novel mechanisms for care and
prevention. However, there can be a concern that this sort of
early access leads to increased disparity between the public
and HCWs. Indeed, HCWs tend to be relatively privileged
when it comes to access to health resources, in part due to con-
nections and relationships [52]. On the other hand, ensuring
that HCWs have access to the latest gold standard in tuberculo-
sis prevention and treatment might help improve efficiency of
he public health system’s response by halting an easy source of
transmission and thus decreasing risk of harm for the population.

EMERGING CONSIDERATIONS

Mandatory Vaccination
Because many of the ethical conundrums posed by tuberculosis
would be avoided if its transmission were stopped [53], there is a
strong incentive to push for the development of a more effective
vaccine and to ensure high coverage subsequently. In general,
there has been some sympathy toward the mandatory vaccina-
tion of HCWs for diseases such as influenza [54, 55]. Because
there is no highly effective vaccine against tuberculosis, current
recommendations regarding tuberculosis vaccination for HCWs
are quite lax in high-resource settings. For instance, the Public
Health Agency of Canada recommends BCG vaccination for
HCWs only when 3 conditions are met: (1) HCWs are likely
to be repeatedly exposed to persons with untreated, inadequately
treated, or drug-resistant active tuberculosis; (2) HCWs work
in conditions where protective measures against infection can-
not appropriately be taken; and (3) early identification and

treatment of latent tuberculosis infection are not available
[56]. The US Centers for Disease Control and Prevention shares
a similar stance [57].

If having a new, effective tuberculosis vaccine could eliminate
many ethical concerns, the rollout of such product would likely
itself be fraught with ethical conundrums, including the likeli-
hood that at least some form of prioritization would be inevitable
at first [53].HCWs could be seen as particularly good candidates
to receive privileged access to a new vaccine given their impor-
tance for the well-being of populations, their increased exposure,
and their potential role in further transmission. However, policy
makers need to evaluate mandatory vaccination policies very
carefully, especially when access to the product is limited. In
such cases, mandatory vaccination of HCWs risks simultane-
ously to antagonize HCWs—whose autonomy is infringed
upon—as well as members of the public, who may be upset by
the appearance of unjust distribution. Policy makers must also
warily review the empirical data provided by vaccine developers
before adopting new vaccines. There is no lack of evidence that
publication biases are strong [58], and the concerns that they
might result in tremendous waste of resources [59] in the case
of other diseases might transfer to tuberculosis.

Geolocalization Services and Information Technologies
The use of new technologies to improve the delivery of care in
underresourced settings is rapidly taking off. For example, since
the 2010 Haiti earthquake, humanitarian organizations have in-
corporated many new digital technologies in their field opera-
tions [60], including crowd-sourced live mapping [61], drone
imagery [62], and SMS messages [63] to guide humanitarian re-
sponses to disease outbreak, war, and disaster. There is also
some appetite for the use of new information technologies in
tuberculosis control.

Interest in these new technologies can be partly explained by
the rise of an efficiency paradigm in which accountability tends
to be measured in technical rather than social outcomes [1]. For
healthcare systems, the appeal of being able to monitor the pro-
gress of HCWs in real time may be particularly alluring. How-
ever, this raises important questions about the right to privacy
of HCWs, even during work hours. The question is amplified in
settings where HCWs are unpaid or minimally compensated.
Aside from concerns around privacy, geolocalization tools raise
deep questions about the notion of efficiency. Geolocalization ser-
vices might make it possible, for example, to keep track of how
long a frontline HCW stays in the house of a patient. Although
such data could prove useful in detecting problems in the delivery
of services, there is a risk that this kind of monitoring would put
deleterious pressure on HCWs. The importance of cordial rela-
tionships has repeatedly been shown to play a key role in the heal-
ing relationship relevant more broadly than just tuberculosis. If a
HCWs feels she is unable to tend to a patient holistically because
she is monitored by GPS—knowing, for example, that justifying
the deviation in time spent with the patient will mean having to
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write a report—then the quality of the healing relationship might
suffer.

The detrimental effect of the “institutionalised privileging of
statistical evidence over field-based knowledge” [64] might be
felt at a more structural level, too. Arima Mishra reports that
the focus on indicator reporting eliminates “any opportunity
for the workers to share broader feedback from their practice
. . . despite the fact that their experiences from the field
would help to explain the mechanisms through which outputs
are achieved (or not) and how” [64]. Privacy concerns,
combined with the precautionary principle, might hint at the
importance of taking a rationalized approach to new technolo-
gies, and of subjecting proposals to integrate new technologies
for tuberculosis control efforts to ethics appraisal.

CONCLUSIONS

The persistence of tuberculosis and the development of multi-
drug-resistant strains, despite the fact that for many decades we
have had the tools to achieve global control, is symptomatic
both of the inadequate use of biomedical treatments available
at low cost and of the refusal to recognize the disease as one
that is essentially social [65]. Here, we have offered an overview
of some of the most important ethical considerations related to
tuberculosis prevention, including emerging ones, from the
perspective of HCWs in underresourced settings. Through
the provision of care to individuals battling tuberculosis,
HCWs are de facto exposed to risks. Although there are highly
effective measures to prevent the transmission of the disease to
care providers, as discussed in this special issue, these mea-
sures are often not available to HCWs working in underre-
sourced settings. Lack of access to protective measures adds
to the threat posed by the considerations explored here, such
as suboptimal private practices, issues of power and space, and
deprofessionalization.

We recognize that these ethical considerations will require
thoughtful reflection and courageous action on the part of gov-
ernments, policy makers, and managers responsible for national
responses to the tuberculosis epidemic. The appropriate re-
sponses to the various challenges are likely to vary based on
the setting. However, it is important that the language of ethics
be actively deployed when policies that have repercussions on
the lives of HCWs are developed. As such, we dually call for pol-
icy makers to pay attention to the rising voice of tuberculosis
advocates [66] and to the ethical issues with which tuberculosis
control is fraught, and for bioethicists to continue to become
more engaged with the plight of HCWs working in areas of
high tuberculosis prevalence. The emergence of global health eth-
ics as a distinct subdiscipline [67–69]holds promises for the clar-
ification of what responsible parties owe HCWs, especially when
these individuals are poorly compensated for their important
work. For this reason, we conclude that to have hope for progress
in the fight against tuberculosis (and multidrug-resistant

tuberculosis in particular) demands that we continuously reex-
amine our values [12], and combine profound engagement
with philosophical analysis [70] with immediate pragmatic ap-
proaches that can make an immediate difference on the ground.

Notes
Supplement sponsorship. This article appears as part of the supplement

“Healthcare Workers and Tuberculosis Prevention,” sponsored by Aeras.
Potential conflicts of interest. This article was written while R. F. B. was

a Research Award Recipient at the International Development Research
Centre, Canada; R. F. B. has received financial compensation for partici-
pation in activities of the Stakeholder and Community Engagement
Workgroup of the Critical Path to Tuberculosis Drug Regimens initiative.
S. R B. receives royalties from Cambridge University Press and Van Schaik
Press. The University of Cape Town, which provides salary support to S. R. B.,
receives government subsidy for publications in selected peer-reviewed journals.
All other authors report no potential conflicts. All authors have submitted the
ICMJE Form for Disclosure of Potential Conflicts of Interest. Conflicts that the
editors consider relevant to the content of the manuscript have been disclosed.

References
1. Kielmann K, Datye V, Pradhan A, Rangan S. Balancing authority, deference and

trust across the public-private divide in health care: tuberculosis health visitors in
western Maharashtra, India. Glob Public Health 2014; 9:975–92.

2. Benatar SR, Daar AS, Singer PA. Global health ethics: the rationale for mutual car-
ing. Int Aff 2003; 79:107–38.

3. Benatar SR. Global disparities in health and human rights: a critical commentary.
Am J Public Health 1998; 88:295–300.

4. Benatar SR. Prospects for global health: lessons from tuberculosis. Thorax 1995;
50:487–9.

5. Turner L. Bioethics needs to rethink its agenda. Br Med J 2004; 328:175.
6. Fox RC, Swazey JP. Observing bioethics. Oxford: Oxford University Press, 2008.
7. Selgelid MJ. Ethics and infectious disease. Bioethics 2005; 19:272–89.
8. Benatar SR. Moral imagination: the missing component in global health. PLoS

Med 2005; 2:1207–10.
9. Benatar SR, Upshur R. Tuberculosis and poverty: what could (and should) be

done? Int J Tuberc Lung Dis 2010; 14:1215–21.
10. Farmer P, Campos NG. Rethinking medical ethics: a view from below. Dev World

Bioeth 2004; 4:17–41.
11. Fieser J. Ethics. Internet encyclopedia of philosophy. Available at: http://www.iep.

utm.edu/ethics/. Accessed 21 January 2016.
12. Benatar SR. Global health and justice: re-examining our values. Bioethics 2013;

27:297–304.
13. Saarni SI, Braunack-Mayer A, Hofmann B, van der Wilt GJ. Different methods for

ethical analysis in health technology assessment: an empirical study. Int J Technol
Assess Health Care 2011; 27:305–12.

14. Kass NE. An ethics framework for public health. Am J Public Health 2001;
91:1776–82.

15. Arras JD. Getting down to cases: the revival of casuistry in bioethics. J Med Philos
1991; 16:29–51.

16. Martinez N, Kornfeld H. Diabetes and immunity to tuberculosis. Eur J Immunol
2014; 44:617–26.

17. Mayer KH, Dukes Hamilton C. Synergistic pandemics: confronting the global HIV
and tuberculosis epidemics. Clin Infect Dis 2010; 50:S67–70.

18. World Health Organization. TB/HIV: a clinical manual. Geneva, Switzerland:
WHO, 2004.

19. Jeon CY, Murray MB. Diabetes mellitus increases the risk of active tuberculosis: a
systematic review of 13 observational studies. PLoS Med 2008; 5:1091–101.

20. Dooley KE, Chaisson R. Tuberculosis and diabetes mellitus: convergence of two
epidemics. Lancet Infect Dis 2009; 9:737–46.

21. Farley JE, Landers TF, Godfrey C, Lipke V, Sugarman J. Optimizing the protection
of research participants and personnel in HIV-related research where TB is prev-
alent: practical solutions for improving infection control. J Acquir Immune Defic
Syndr 2014; 65:S19–23.

22. Sagbakken M, Bjune GA, Frich JC. Humiliation or care? A qualitative study of pa-
tients’ and health professionals’ experiences with tuberculosis treatment in Nor-
way. Scand J Caring Sci 2012; 26:313–23.

23. Twigg J. Bathing—the body and community care. New York: Routledge, 2000.
24. Peter E. The history of nursing in the home: revealing the significance of place in

the expression of moral agency. Nurs Inq 2002; 9:65–72.

Ethics of Tuberculosis Prevention in HCWs • CID 2016:62 (Suppl 3) • S273

http://www.iep.utm.edu/ethics/
http://www.iep.utm.edu/ethics/
http://www.iep.utm.edu/ethics/


25. Liaschenko J. Home is different: on place and ethics. Home Care Provid 1996;
1:49–50.

26. Lönnroth K, Uplekar M, Arora VK, et al. Public-private mix for DOTS implemen-
tation: what makes it work? Bull World Health Organ 2004; 82:580–6.

27. Dewan PK, Lal SS, Lonnroth K, et al. Improving tuberculosis control through pub-
lic-private collaboration in India: literature review. BMJ 2006; 332:574–8.

28. Khan MS, Salve S, Porter JD. Engaging for-profit providers in TB control: lessons
learnt from initiatives in South Asia. Health Policy Plan 2015; 30:1289–95.

29. Basu S, Andrews J, Kishore S, Panjabi R, Stuckler D. Comparative performance of
private and public healthcare systems in low- and middle-income countries: a sys-
tematic review. PLoS Med 2012; 9:e1001244.

30. Manders AJE, Banerjee A, van den Borne HW, Harries AD, Kok GJ, Salaniponi
FML. Can guardians supervise TB treatment as well as health workers? A study on
adherence during the intensive phase. Int J Tuberc Lung Dis 2001; 5:838–42.

31. Maes K, Closser S, Kalofonos I. Listening to community health workers: how eth-
nographic research can inform positive relationships among community health
workers, health institutions, and communities. Am J Public Health 2014; 104:e5–9.

32. Mason T, Wilkinson GW, Nannini A, Martin CM, Fox DJ, Hirsch G. Winning
policy change to promote community health workers: lessons from Massachusetts
in the health reform era. Am J Public Health 2011; 101:2211–6.

33. B-Lajoie MR, Hulme J, Johnson K. Payday, ponchos, and promotions: a qualitative
analysis of perspectives from non-governmental organization programme manag-
ers on community health worker motivation and incentives. Hum Resour Health
2014; 12:66.

34. Partners in Health. Community health workers. Available at: http://www.pih.org/
priority-programs/community-health-workers/about. Accessed 18 February 2015.

35. World Health Organization. Task shifting: rational redistribution of tasks among
health workforce teams: global recommendations and guidelines. Geneva, Switzer-
land: WHO, 2008.

36. Kironde S, Bajunirwe F. Lay workers in directly observed treatment (DOT) pro-
grammes for tuberculosis in high burden settings: should they be paid? A review
of behavioural perspectives. Afr Health Sci 2002; 2:73–8.

37. Johansson E, Winkvist A. Trust and transparency in human encounters in tuber-
culosis control: lessons learned from Vietnam. Qual Health Res 2002; 12:473–91.

38. Martins N, Grace J, Kelly PM. An ethnographic study of barriers to and enabling
factors for tuberculosis treatment adherence in Timor Leste. Int J Tuberc Lung Dis
2008; 12:532–7.

39. Munro SA, Lewin SA, Smith HJ, Engel ME, Fretheim A, Volmink J. Patient adher-
ence to tuberculosis treatment: a systematic review of qualitative research. PLoS
Med 2007; 4:1230–45.

40. Bhattacharyya K, Winch P, LeBan K, Tien M. Community health worker incen-
tives and disincentives: how they affect motivation, retention, and sustainability.
Basic Support for Institutionalizing Child Survival Project (BASICS II). Arlington,
VA: US Agency for International Development, 2001.

41. Minkoff H, Ecker J. Physicians’ obligations to patients infected with Ebola: echoes of
acquired immune deficiency syndrome. Am J Obstet Gynecol 2015; 212:456.e1–4.

42. Arras JD. The fragile web of responsibility: AIDS and the duty to treat. Hastings
Cent Rep 1988; 18:S10–20.

43. Akabayashi A, Takimoto Y, Hayashi Y. Physician obligation to provide care during
disasters: should physicians have been required to go to Fukushima? J Med Ethics
2012; 38:697–8.

44. Doyal L. The moral foundation of the clinical duties of care: needs, duties and
human rights. Bioethics 2001; 15:520–35.

45. Bensimon CM, Smith MJ, Pisartchik D, Sahni S, Upshur REG. The duty to care in
an influenza pandemic: a qualitative study of Canadian public perspectives. Soc Sci
Med 2012; 75:2425–30.

46. Cobelens FGJ. Tuberculosis risks for health care workers in Africa. Clin Infect Dis
2007; 44:324–6.

47. Clayden P, Chou L, Collins S, et al. TAG 2010 pipeline report. New York: Treat-
ment Action Group, 2010.

48. Clayden P, Collins S, Daniels C, et al. 2014 pipeline report. New York: Treatment
Action Group, 2014.

49. Boulanger RF, Seidel S, Lessem E, et al. Engaging communities in tuberculosis
research. Lancet Infect Dis 2013; 13:540–5.

50. Heidebrecht CL. Time for research ethics to broaden its scope. Int J Tuberc Lung
Dis 2014; 18:1132–4.

51. Denholm J. In reply. Int J Tuberc Lung Dis 2014; 18:1134.
52. Rid A, Emanuel EJ. Ethical considerations of experimental interventions in the

Ebola outbreak. Lancet 2014; 384:1896–9.
53. Fletcher HA, Hawkridge T, McShane H. A new vaccine for tuberculosis: the chal-

lenges of development and deployment. J Bioeth Inq 2009; 6:219–28.
54. Cortes-Penfield N. Mandatory influenza vaccination for health care workers as the

new standard of care: a matter of patient safety and nonmaleficent practice. Am J
Public Health 2013; 104:2060–5.

55. Antommaria AHM. An ethical analysis of mandatory influenza vaccination of
health care personnel: implementing fairly and balancing benefits and burdens.
Am J Bioeth 2013; 13:30–7.

56. Public Health Agency of Canada. Canadian immunization guide. Available at: http://
www.phac-aspc.gc.ca/publicat/cig-gci/p03-work-travail-eng.php. Accessed 21 January
2016.

57. Centers for Disease Control and Prevention, Division of Tuberculosis Elimination.
Vaccine and immunizations. Available at: www.cdc.gov/tb/topic/vaccines/.
Accessed 21 January 2016.

58. Dwan K, Altman DG, Arnaiz JA, et al. Systematic review of the empirical evidence
of study publication bias and outcome reporting bias. PLoS One 2008; 3:e3081.

59. Godlee F, Clarke M.Why don’t we have all the evidence on oseltamivir? BMJ 2009;
339:1321–2.

60. International Federation of the Red Cross and Red Crescent Societies. World Di-
sasters Report 2013: focus on technology and the future of humanitarian action.
Geneva, Switzerland: International Federation of the Red Cross and Red Crescent
Societies, 2013.

61. Meier P. Digital humanitarians: how big data is changing the face of humanitarian
response. Boca Raton, FL: CRC Press, 2015.

62. Fornace KM, Drakeley CJ, William T, Espino F, Cox J. Mapping infectious disease
landscapes: unmanned aerial vehicles and epidemiology. Trends Parasitol 2014;
30:514–9.

63. Meier P, Munro R. The unprecedented role of SMS in disaster response: learning
from Haiti. SAIS Rev Int Aff 2010; 30:91–103.

64. Mishra A. “Trust and teamwork matter”: community health workers’ experiences
in integrated service delivery in India. Glob Public Health 2014; 9:960–74.

65. Benatar SR, Upshur RE. What is global health? In: Benatar SR, Brock G, eds.
Global health and global health ethics. Cambridge, UK: Cambridge University
Press, 2011:13–23.

66. DeLuca A, Lessem E, Wegener D, Mingote LR, Frick M, Von Delft D. The evolving
role of advocacy in tuberculosis. Lancet Respir Med 2014; 2:258–9.

67. Wolinsky H. Bioethics goes global. EMBO Rep 2007; 8:534–6.
68. Benatar SR, Brock G, eds. Global health and global health ethics. Cambridge, UK:

Cambridge University Press, 2011.
69. ten Have HAMJ, Gordijn B. Handbook of global bioethics. New York: Springer,

2014.
70. Savulescu J. Bioethics: why philosophy is essential for progress. J Med Ethics 2015;

41:28–33.

S274 • CID 2016:62 (Suppl 3) • Boulanger et al

http://www.pih.org/priority-programs/community-health-workers/about
http://www.pih.org/priority-programs/community-health-workers/about
http://www.pih.org/priority-programs/community-health-workers/about
http://www.phac-aspc.gc.ca/publicat/cig-gci/p03-work-travail-eng.php
http://www.phac-aspc.gc.ca/publicat/cig-gci/p03-work-travail-eng.php
http://www.cdc.gov/tb/topic/vaccines/


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /Courier-Oblique
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Oblique
    /Symbol
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /Times-Roman
    /ZapfDingbats
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG2000
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 20
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG2000
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 20
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages true
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 175
  /MonoImageDepth 4
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


