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ABSTRACT

INTRODUCTION Despite growing research interest in the epidemic
of chronic kidney disease of nontraditional etiology (a distinct form of
chronic kidney disease disproportionately affecting agricultural popu-
lations across Mesoamerica—Central America and southern Mexico),
its etiology remains poorly understood.

OBJECTIVE Elucidate factors that impact researchers’ efforts to
understand the epidemic of chronic kidney disease of nontraditional
etiology.

METHODS Semistructured interviews were conducted with 39 inter-
national researchers, selected based on their publications and partici-
pation in conferences about chronic kidney disease of nontraditional
etiology. Interviews were conducted from May through September
of 2015 in English or Spanish by video conference, telephone or in
person. Interviews were audio recorded, transcribed, and analyzed
iteratively using content analysis.

RESULTS Of 39 researchers interviewed, 30.8% were women, 84.6%
had a medical and/or doctoral degree and 74.3% had =6 years’ experi-
ence carrying out research on chronic kidney disease of nontraditional
etiology. Three major themes were identified related to factors affecting
research progress. The first, influence of state and private interests,
concerned perceptions that sugar industry and some governments in

INTRODUCTION

Chronic kidney disease of nontraditional etiology (CKDnt), also
called chronic interstitial nephritis of agricultural communities and
Mesoamerican nephropathy, among other names, is a distinct
form of chronic kidney disease that disproportionately affects
young male agricultural laborers in communities along the Pacific
coast of Central America.[1,2] Although historical data are lacking,
this epidemic is estimated to have caused at least 20,000 deaths
in this region in the last 2 decades.[1,3,4] Furthermore, other
countries, notably Sri Lanka and India, are experiencing what
many researchers argue are clinically and etiologically similar
outbreaks of CKDnt.[2,5,6]

Since the first peer-reviewed article about this phenomenon in
Mesoamerica (which includes Central America and Southern
Mexico) was published by a team of Salvadoran investigators
in 2002, a small but growing group of researchers—along with
local governments, scientific societies, PAHO and WHO—has
mobilized to investigate this notion further.[7-9] They have found,
among other key insights, that CKDnt disproportionately affects

IMPORTANCE Findings suggest opportunities for
facilitating progress toward nuanced understanding of
the epidemic of chronic kidney disease of nontraditional
etiology in Mesoamerica, which may have positive
implications for affected populations.

Mesoamerica dismissed, hindered, intimidated and inaccurately repre-
sented research on chronic kidney disease of nontraditional etiology.
The second, limited material and human resources, had to do with
scarcity of stable, impartial funding and adequate in-country research
infrastructure. Researchers were largely funded by nontraditional
sources (charitable organizations, private donations, sugar industry in
Mesoamerica, personal funds) or not funded at all. The third, logistical
challenges across study lifetimes, referred to barriers such as unwieldy
approval mechanisms, gang interference and publication hurdles.

CONCLUSIONS Producing high quality and clinically relevant stud-
ies to address chronic kidney disease of nontraditional etiology in the
resource-scarce Mesoamerican research climate has been fraught with
challenges. These findings contextualize the progress that has been
made in understanding chronic kidney disease of nontraditional etiology
to date and highlight the need for public health and biomedical organi-
zations to support researchers’ ongoing efforts to engage all stakehold-
ers in addressing the epidemic, disseminate their research findings and
identify feasible strategies for addressing the community-wide suffering
caused by chronic kidney disease of nontraditional etiology.
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chronic renal failure, chronic kidney failure, interstitial nephritis, quali-
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sugarcane harvesters. Although the disease has been shown
to also affect men not employed in agriculture, women and
children, much research has focused on agricultural workers and,
specifically, sugarcane harvesters, given the disproportionate
burden in this population. Sugarcane in Mesoamerica today is
mostly produced in expansive monoculture plantations owned
by powerful conglomerates.[10] Sugar plantations in these
countries rely on local manual labor to sustain their large-scale
production. Sugarcane cutters are the men and (less often)
women who use machetes to cut down ripe sugarcane by hand,
so it can be processed in mills. These cutters are often exposed
to intense heat, pesticides, long shifts and other hazardous
working conditions, and are paid meager, piecework wages,
both keeping workers poor and incentivizing overexertion.[11,12]
However, as the amount of land used for sugarcane production
has grown in many places across Mesoamerica and many young,
undereducated and impoverished individuals in these areas may
have few other employment options, many become sugarcane
harvesters out of necessity.

CKDnt's etiology remains poorly understood, despite mounting
research interest and efforts by ministries of health to engage
national and international experts with the support of international
public health agencies.[13] For example, although researchers
agree that CKDnt is multifactorial, involves complex macro-level
social determinants of health and is not associated with diabetes or
hypertension—leading causes of chronic kidney disease globally—
more specific causes have yet to be identified.[1,3,4,8] Previous
research has focused on investigating risk factors and causal
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hypotheses (including recurrent heat stress and dehydration,
pesticides, infectious agents and heavy metals) to address these
gaps in basic and clinical understanding.[14—19] Some investigators
have begun developing targeted interventions to protect affected
communities, based on findings from this etiological research.
[10] Given that renal replacement therapies are often scarcely
available and prohibitively expensive for patients in this region,
such intervention efforts are especially important.[20]

To date, no studies have assessed the challenges of carrying out
CKDnt research from researchers’ perspectives. In light of dis-
cussions of the challenges of CKDnt research in some editorial
commentaries and news media coverage of the role of the sugar
industry and national governments in responding to the epidemic,
this research explores how these and other factors may have shaped
CKDnt research.[21-23] Understanding such influences may help
researchers advance toward a comprehensive, unified understand-
ing of CKDnt, with positive implications for affected populations.

This qualitative study involved semistructured interviews with a
diverse sample of leading international researchers studying
CKDnt in Central America and Mexico. The primary aim was
to elucidate factors that have impacted researchers’ efforts to
understand the disease. Better understanding the context in which
CKDnt research has been conducted to date can help identify
specific strategies to facilitate high-quality, clinically relevant
CKDnt research.

METHODS

Design and population A multidisciplinary team, including a
medical anthropologist and an environmental sociologist, developed
an interview guide for this project. This guide included questions and
probes about participants’ understanding of CKDnt, their own CKDnt
research and perceptions of the CKDnt research environment.
Experts in qualitative methodology on our team provided training for
conducting semistructured interviews and data analysis, as well as
input and feedback on all aspects of the study.

We selected participants purposively, with the objective of
sampling individuals extensively familiar with and involved in
CKDnt research from across demographic and relevant, expertise-
related variables. We began this process by conducting a review
of peer-reviewed literature and publicly available attendance lists
for international conferences about CKDnt. We identified a list
of 101 researchers involved in such work who had attended at
least one conference and/or been a coauthor on multiple peer-
reviewed articles about CKDnt. We narrowed this list down by
focusing on senior and active members of research teams when
multiple individuals from one research group were captured and
selecting individuals with distinct training (medical, doctoral,
or master’s degree), expertise, length of involvement in CKDnt
research, geographical location and institutional affiliation(s). We
initially invited 69 researchers to participate.

Data collection and processing Of the 69 researchers we
initially invited to participate, 54 (78.3%) responded, 1 of
whom declined to participate due to perceived lack of relevant
experience to contribute. We interviewed 39 of the 53 (73.6%)
who agreed to participate, from May through September 2015.
The remaining 14 were not interviewed, either because they did
not respond to attempts to schedule an interview or because other

members of their research teams with similar roles and training
had already been interviewed. Researchers who did not respond
to our initial invitation to participate or who did not participate for
other reasons did not differ in gender, expertise, or country from
those who participated.

Interviews were conducted by video conference, telephone or in
person and were audio recorded. One participant participated
via Qualtrics survey based on the interview guide because
establishing an internet connection reliable enough for live contact
was not feasible. Recruitment continued until thematic saturation
was reached. Interviews were transcribed verbatim, deidentified
and (if in Spanish) translated into English by the study team.

Given the small population of CKDnt researchers, we took rigorous
precautions to deidentify participant data and allowed participants
to review deidentified quotes prior to inclusion in this publication.
All participants directly quoted here were given an opportunity to
remove their quote(s) to ensure they did not feel identified.

Analysis Transcripts were analyzed iteratively and collaboratively
by inductive content analysis.[24] We began designing a coding
structure by open coding three transcripts. A study team member
read and annotated them to distill participants’ points, record
impressions of them and attend to unifying ideas as well as
variations over participant type. After grouping these annotations,
we developed a provisional codebook. Our study team reviewed
this initial set of codes, providing feedback to address ambiguities
and redundancies in the codes. We then applied the codebook to
all transcripts. Coding discrepancies were resolved by consensus.
New codes were added as they were identified. When a section
of a ftranscript addressed multiple concepts, it was marked
with all applicable codes. We also examined whether interview
responses differed by participant location (local: from Central
America, Mexico, or Cuba; international: from other than Central
America, Mexico or Cuba; expatriate: from a country outside of
Central America, Mexico, or Cuba, but now living and working on
CKDnt in the region). Although Cuba is not within Mesoamerica,
we categorized participants from Cuba as “local” given cultural and
political similarities between Cuba and Mesoamerica, relative to
other “international” countries where participants resided (the USA
and European countries), and our interest in the influence of these
factors on participant responses. Emergent themes were identified
inductively through abstraction of data collected from coding as it
progressed and organized into major themes and subthemes.

Ethics This study was exempt from review by the Institutional
Review Board (IRB) of Brown University (where the author was
studying), but study procedures were conducted in accordance
with IRB guidelines for informed consent, participant safety and
data quality. All participants provided written informed consent
(consent form provided in both English and Spanish).

RESULTS

We interviewed 39 researchers from 14 countries, with diverse
expertise and experience in CKDnt research from clinical,
laboratory, academic and/or field settings (Table 1). Interviews
were conducted in English (29/39, 74.4%) and Spanish (10/39,
25.6%) and lasted an average of 46 minutes (range 16-87
minutes). Thematic analysis generated three themes, each with
associated subthemes (Table 2).
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Table 1: Participant characteristics

Participants (n=39)

Characteristic n (%)

Women 12 (30.8)
Men 27 (69.2)
USA 16 (41.0)
El Salvador 4 (10.3)
Sweden 4(10.3)
Costa Rica 3(7.7)
Cuba 2(5.1)
Mexico 2(5.1)
England 1(2.6)
Guatemala 1(2.6)
Nicaragua 1(2.6)
Sri Lanka 1(2.6)
Other* 4 (10.3)

MD or equivalent 18 (46.2)
MD and PhD or equivalents 8 (20.5)
PhD or equivalent 7(17.9)
BA and/or MA, MS or MPH 6 (15.4)

Medicine
Nephrology 11 (28.2)
Internal medicine 5(12.8)
Pathology 1(2.6)
Other 3(7.7)
Public health
Epidemiology 9(23.1)
Policy 4 (10.3)
Environmental health 2(5.1)
Occupational health 1(2.6)
Industrial hygiene 1(2.6)
Other 2(5.1)
1-5 10 (25.6)
6-10 16 (41.0)
>10 13 (583

*countries grouped as “other” to protect researcher identities
CKDnt: chronic kidney disease of nontraditional etiology

Theme 1: Influence of private and state interests Sugar
industry interference and government intractability Although a
few instances were identified in which sugar industry and national
governments cooperated with or spearheaded responses to
CKDnt, participants more often reported that these stakeholders
had stymied CKDnt research. Regarding industry, participants
said that sugarcane companies had largely refused to participate
in studies of CKDnt. Only two research teams had been engaged
in long-term work on plantations in the region at the time
interviews were conducted. Researchers reported that some
sugarcane harvesters who participated in CKDnt research had
been fired as a result. Participants said the sugar industry had
also misrepresented research findings in company publications.
Participants also felt that industry had sometimes targeted CKDnt
researchers directly. For example, two participants described
being followed, approached or watched by strangers, attributing
it to their work on CKDnt. Additionally, three participants reported
having received threats (one participant explicitly described them

as death threats) because of their work studying links between
sugar industry working conditions and CKDnt. Expatriates living
and working in Central America expressed concerns about being
targeted directly because of their work on CKDnt more often than
did national and international researchers.

Governments in Mesoamerica, participants said, had also largely
been intractable. Participants’ attention to government roles
centered on the lack of monetary and institutional support for CKDnt
research and related policy-change efforts. Most participants
agreed that Costa Rica and El Salvador had, at least recently,
taken a more proactive, coordinated approach to addressing
CKDnt. Conversely, many researchers, both from Nicaragua and
elsewhere, lamented that the Nicaraguan government continued
to dismiss the epidemic. Participants said it had dissolved the
Ministry of Health’s ethics review committee (preventing approval
of research proposals), issued formal directives to local agencies
to not engage in CKDnt research and suppressed government
employees who did not support the government stance on the
issue.

Theme 2: Limited material and human resources Funding
Securing substantial, stable, impartial funding for CKDnt research
was widely described by participants as one ofthe major challenges.
Although participants recognized funding challenges were not
unique to CKDnt science, high-caliber funding was perceived as
acutely scarce in this arena. Most participants’ work was funded
by nontraditional sources such as charitable foundations, sugar
industry in Mesoamerica, or private donations from friends, family
or religious groups. In addition, many participants described using
their own personal resources to fund their work on CKDnt. Several
of them received no funding at all for their CKDnt research.
Suggested reasons for this difficulty obtaining funding included
major charitable foundations preferring to fund work to eradicate
diseases rather than understand them and Latin America having
relatively low priority on the geopolitical agenda for international
aid and research support. Many participants linked the slow pace
and overall limited scope and quality of CKDnt research to their
reliance on piecemeal and limited funding.

Mesoamerican research capacity A majority of participants, from
both Mesoamerica and elsewhere, also noted the paucity of
infrastructure and high-quality biomedical equipment necessary
for CKDnt research in Mesoamerica. For example, electricity can
be unreliable in many parts of Mesoamerica, making it difficult
to properly refrigerate biological samples. Furthermore, few
in-country laboratories are equipped to handle and process these
samples. As a result, research teams often rely on point-of-care
biological assays, which can be less accurate.

Ten participants, all of whom work from outside Mesoamerica,
commented on the availability of highly trained researchers in
Mesoamerican countries. Their consensus was that there were
too few researchers in Mesoamerica available and/or interested
in studying CKDnt in the context of limited funding. Those who did
engage in CKDnt research were perceived as overextended and
overloaded with other responsibilities, to a greater degree than
their US or European counterparts.

Collaborations with international researchers. In part to help
address this limited local research capacity, researchers from other
regions including the USA and Europe have begun studying CKDnt,
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Table 2: Representative quotes of major themes and subthemes

Theme and subtheme

State and private interests

Quotation

Sugar industry interference and government
intractability

Limited material and human resources

“The second [challenge] is . . . the intractability of industry . . . The effort and the investment
that has gone into discrediting research, or distracting research, or buying research, it's a huge
challenge because introducing doubt where there is none or shouldn’t be any is the ultimate
battle that you have to fight because once doubt is introduced it’s really hard to fight against [as
aresearcher] . . . The strength and the financial brute force and bullying and thuggishness that
sometimes emerges from the industry—not all the players of course, we have found some really
good ones—but from the general industry has been a major challenge.” (Interview 11)

“El Salvador is still a unique state actor in Central America when it comes to making [CKDnt]

a priority. Although the Zika outbreak and the violence in the region seem to have assumed
primacy and [CKDnt] seems to be a secondary concern despite its impact once again . . . in
Mesoamerica, apart from El Salvador, the other countries still seem to be in the “deny and delay”
game or just unwilling to fund [CKDnt] research. Costa Rica has acknowledged it, but they are
trying to figure out what to do. It's not moving quickly there, but maybe something will come of

it. EI Salvador remains underfunded and they face a lot of challenges. However, the Salvadoran
government put this disease on the map in many ways. But Mexico, Guatemala, Honduras,
Nicaragua—nothing. Nothing worth noting all these years later. It's troubling.” (Interview 17)

Funding

CKDnt research capacity

Collaborations with international researchers

“There’s no high-profile money here. The research grant, it's a lottery. It's not like the NIH or the
Wellcome Trust will fund you . . . ” (Interview 19)

“In a way you could describe it as involvement because of personal interest. The reason is that |
can’t do research on that [CKDnt] or participate in research on that within my normal work. At our
clinic there is no funding. So what | can do, | have to do on the side.” (Interview 22)

“And then you have the whole capacity, infrastructure [problem]. Is there a lab that can handle
this? No. We decided to send all of our samples to Sweden. There’s not a single freezer in the
whole country that is secure, that has a backup power system. So we had to fix that ourselves.”
(Interview 19)

“Very . . . if | needed to pick a word, it [collaborating] is difficult. Difficult not in terms of them be-
ing very difficult people to relate to, but them being people who are from abroad, who have never
lived here, who don’t understand the language, who don’t get many of the details and the little
things that happen, or they don’t get the cultural discourse, the cross-cutting things that makes
this look the way it looks . . . So, it's frustrating sometimes. Sometimes | feel a little bit lost. And a
little bit alone.” (Interview 5)

Logistical challenges

Study approval

Study implementation

Working with communities

Publishing

“In Nicaragua, for example . . . the IRB board . . . was disintegrated last year and the last time
we checked, which was a couple months ago, they hadn't invited more people to [participate].
They dissolved it and then they didn’t rebuild it. So, right now, it is—or so they’re saying—it’s
impossible to get a chronic kidney disease related research project approved by the Ministry of
Health’s ethical review board because the ethical review board doesn’t exist.” (Interview 11)

“There’s also just the geography and the logistics, trying to keep samples cold and get out to
the villages before people go to work. People are leaving town at three o’clock in the morning
[to go work in the sugarcane fields] so you've got to keep the samples cold and get back to the
lab before the end of the day. The logistics are a huge challenge and thankfully | haven’t had to
actually do that [by] myself. I've got [to work with a team of] people who, yes, we’ve discussed
it and how to do things, but | couldn’t do that [kind of study] in that environment [without them]. |
could run a study here, but | couldn’t run a study in Nicaragua.” (Interview 35)

“And there was a real problem at the beginning of the zafra [harvest season] last year with the
gangs on the coast. Which is hard, we had armed military or police with us the whole time, a
police force of four men with automatic rifles sitting around us, accompanying us to the field, and
then sitting with us until they accompanied us back to safe territory. So it's not what you would
say very comfortable.” (Interview 15)

“It's a question of: all of the ways in which we study these chronic diseases were developed in
the developed world and require developed world level infrastructure and this is affecting people
way out in the rural areas. So it just makes it really, really hard to do studies that your colleagues
in the USA consider to be up to par.” (Interview 14)

CKDnt: chronic kidney disease of nontraditional etiology IRB: institutional review board
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a development which drew mixed responses. Several participants,
across countries of origin, said that collaborations were productive
and that the resources, expertise and media attention contributed
by international collaborators had helped improve CKDnt research
quality. Others warned that the influx of funding and investigators
from abroad may distract from an emphasis on national institutions,
funding and researchers. Expatriate researchers working both with
international counterparts and national team members sometimes
described having difficulty navigating cultural and language
boundaries and distinct interests among collaborators.

Theme 3: Logistical challenges across study lifetimes
According to participants, carrying out studies in Mesoamerica
presents distinct, nontrivial logistical challenges. These factors
affected the feasibility and quality of all phases of CKDnt research,
from design to data collection and publication.

Study approval Obtaining study approval was often slow
and laborious. Researchers affiliated with institutions outside
Mesoamerica must get approval at their own institutions and
Mesoamerican ones, which may have very different procedures.
Three participants described extensive difficulty getting study
approval from the Nicaraguan Ministry of Health. One participant
described waiting at least two years for study approval.

Study implementation If a project was approved, transporting and
supporting equipment and researchers presented another set
of obstacles, participants said. Given limited national research
infrastructure, some participants described trying to bring
laboratory equipment from their home countries to be able to
process biological samples. Others had opted to ship samples
to the USA or Europe for analysis. For studies examining
sugarcane cutters during the harvest season, researchers had
to transport themselves and their equipment to the fields to
assess workers before the work day begins, as early as three
in the morning. Community-based studies required commuting to
remote locations by sometimes impassable roads. Furthermore,
researchers reported that homes rarely have addresses or internet
accessibility, preventing mail or email contact with participants.

Working with communities Researchers described numerous
complexities in engaging and studying Mesoamerican communities
related to their social and political context. In El Salvador, where
gang violence is a threat, researchers had to be accompanied
by teams of armed policemen. Participants detailed how studies
had gone awry because of gang influence, a phenomenon that
prompted some investigators to seek permission from gang leaders
for study staff to enter communities. In other areas, communities’
distrust of foreign researchers and health professionals was a
significant barrier, which several international and expatriate
researchers recognized. Some community members were wary of
participating in CKDnt research because sugarcane workers who
had done so before had been fired. More broadly, participants
said that, although communities at the epicenters of the CKDnt
epidemic understand the importance of etiological research in
developing prevention strategies to address CKDnt, some had
experienced substantial research fatigue.

Publishing According to participants, disseminating CKDnt
research was also challenging. First, some researchers required
language support to publish their findings in widely disseminated
biomedical journals. Second, as one clinician discussed, publishing

findings about CKDnt etiology was difficult if findings challenged
current accepted knowledge in the field. Finally, a few participants
discussed what may be the most dismaying of challenges: despite
researchers’ ingenuity in the face of these complexities of CKDnt
science, their studies may not be accepted for publication because
they do not match methodological standards that are expected in
higher resource settings.

A proposed conceptual model of CKDnt research challenges
Participants’ perceptions of factors influencing CKDnt research were
used to develop a conceptual model of CKDnt research challenges
(Figure 1). This model illustrates that the three classes of challenges
described by researchers—state and private interests, material and
human resource limitations, and logistical challenges—are distinct,
but interrelated. For example, limited availability of high-quality
laboratory resources and clinical equipment locally in Mesoamerica
in turn creates logistical challenges for transporting samples
abroad for maintenance and analysis. Similarly, attempts by the
sugar industry to intimidate CKDnt researchers and limited access
to sustainable, substantial funding have likely exacerbated the
perceived shortage of researchers interested in carrying out CKDnt
research. According to participants, these challenges affect CKDnt
research at every stage, from obtaining funding to publication.
Our proposed model accounts for both the interconnectedness of
challenges facing CKDnt research and their influence on the overall
research process.

Figure 1: Conceptual model of CKDnt research challenges

Influence of
state and private
interests
———— > “"‘~-
<« | T E N
Material and gl
Logistical
human resource  <----------f---------- >
RN challenges
limitations
\V/

Research process

CKDnt: chronic kidney disease of nontraditional etiology

DISCUSSION

In this qualitative study involving leading CKDnt researchers,
participants described the CKDnt research process and
environment. We found that numerous factors have hindered,
delayed, threatened and complicated the CKDnt research process.
Although many of these challenges, from the influence of private
interests to resource limitations, have been explored in detail in
other scientific arenas and resource-limited settings,[25—-27] this
study is the first to elucidate the complexities of carrying out CKDnt
science in particular. It is also one of only three existing CKDnt
studies that have employed qualitative methodology[10,28] and
the first to examine CKDnt researchers’ perspectives.

Our participants described that although some sugar plantations in
Mesoamerica are responding to concern about CKDnt, others—at
least at the time these interviews were conducted—continued to
stymie CKDnt research. Numerous examples exist of corporations
(including in the tobacco, mining and sugar industries) making similar
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efforts to protect themselves from potentially damaging research in
high-, middle- and low-income countries.[27,29,30]

The CKDnt research community has already made considerable
progress toward establishing transparent, productive relationships
with the sugar industry, focused on public health protection and
scientific understanding of CKDnt. They have begun building
networks among researchers, sugar plantations, affected workers,
national governments and other key stakeholders, taking economic
and political pressures felt by sugarcane plantations into account
in workplace interventions and other studies, and collaborating
with researchers who have experience studying industry-related
health problems.[10,31-33] Participants also commented on the
reactions of some government bodies to this issue, though largely
from a regional stance. Despite participants’ comments about the
intractability of some government bodies in some countries at
the time these interviews were conducted, several publications
have resulted from collaboration between national specialists and
experts appointed by international cooperation institutions, as
well as multiple meetings establishing CKDnt as a public health
priority and specific governmental actions taken in response to
the problem.[9,13,16,34-38] As policies, legislation and reforms
that protect at-risk communities such as sugarcane workers are
enacted, it will be important to ensure that plantations and local
governments are implementing these new protections.

We also elucidated the difficulties of working in a resource-poor setting
in which high-tech laboratories and substantial funding are scarce.
A minority of international researchers additionally commented
on the relatively limited availability of highly trained researchers
and clinicians to study CKDnt in Mesoamerica, in comparison with
the USA or Western Europe. Rather than being meant as a slight
to the competence of national professionals, these opinions were
expressed in the context of broader comments about the importance
of national clinicians, researchers and public health workers in this
field, as well as concerns about the impact of limited CKDnt funding
on national and international researchers’ involvement.

There was no debate that national experts were among the first to
draw attention to the epidemic, have made numerous significant
contributions to our understanding of CKDnt epidemiology and
etiology in Mesoamerica, and are essential to carrying out CKDnt
research. Efforts to build nephrology workforce and research
capacity, strengthen research networks that enable pooling of
resources, expertise and data, and establish CKDnt research
priorities are already under way.[8,9,39-41] However, research
on other diseases of public health importance in low- and middle-
income countries (LMIC), such as HIV/AIDS, has shown that
some research “collaborations” can be exploitative of in-country
researchers, resources and patient populations as well as insensitive
to the nuances of carrying out research in that particular context.[42]
Recognizing and emphasizing existing in-country expertise, including
that of affected communities, will only become more important in the
field of CKDnt as more researchers, funding and institutions from
outside Mesoamerica mobilize to address this public health crisis.

We have found that carrying out CKDnt science presents significant
challenges across study lifetimes. Together, these challenges make
it difficult for CKDnt research that reaches the publication stage to
meet methodological standards derived from and adjudicated in more
generously resourced settings. This significant barrier to publication
has been documented, yet there are no realistic, practical strategies
to address it.[43] Expanding the role of scientists from these countries
as editors and reviewers in high-impact scientific publications, offering
journal-initiated mentorship to submitting authors, and addressing
potential biases in review of manuscripts from LMICs would support
researchers from resource-limited settings such as Mesoamerica in
publishing their work, without negating other initiatives to improve
research quality and methodological soundness.[44—46]

Limitations Several limitations should be considered concerning
our findings. First, because we interviewed a purposive sample of
leading researchers studying CKDnt in Central America and Mexico
in particular, conclusions drawn here may not be generalizable to the
entire population of CKDnt researchers or those studying CKDnt in
other regions. Second, since this study involved one-time interviews,
opinions and experiences communicated should be considered
in the context of the timeframe during which interviews were
conducted, May through September of 2015. Third, we analyzed
what CKDnt researchers articulated in semistructured interviews, not
direct observations. Fourth, we were unable to validate all reported
concerns, given the sample size and subjective perspectives in
this study. Finally, since this is the first study of its kind in the field
of CKDnt research, these results should be viewed primarily as
hypothesis generating.

CONCLUSIONS

Public health and biomedical research in low-resource, marginalized
communities often present distinct complexities and pitfalls. These
challenges are magnified when the public health problem under study
is an etiologically novel non-communicable disease, as is the case
with CKDnt. We have shown that these circumstances create a unique
constellation of challenges to researchers attempting to address the
CKDnt epidemic. Our findings identified important considerations for
contextualizing progress in understanding CKDnt and underscored
the need to enact and support efforts to facilitate CKDnt science
and address the community-wide suffering it causes. Further studies
reexamining CKDnt research challenges in other samples, time points
and settings will help capture shifting and distinct factors not addressed
in this single study. Finally, continued study of CKDnt's biomedical and
epidemiologic characteristics is essential. Scientific understanding of
and consensus about these aspects of the epidemic will have important
implications for what kinds of treatments and protections can be put
into place and enforced for affected workers and their communities.
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