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Abstract

Background—The risk of developing latent tuberculosis infection (LTBI) associated with
cooking with solid fuels is unknown. This study examined the relationship between household fuel
uses and LTBI in adults living in Nepal, a country with a high incidence of tuberculosis.

Methods—~Participants were 1,088 adults aged 18-70 years, members of the control group of a
population-based case-control study of pulmonary TB (PTB) in people without previous TB,
living in Kaski and neighboring districts of Nepal. Participants were interviewed in their homes
with a standardized questionnaire. Blood samples were tested for LTBI using an interferon-gamma
release assay. Multivariate unconditional logistic regression was used to examine associations
between household fuel sources and LTBI.

Results—The overall prevalence of LTBI in the study population was 36%. Using liquefied
petroleum gas (LPG) as the baseline cooking fuel type, the adjusted odds ratio (aOR) for using a
primary wood cookstove was 1.13 (95%Cl: 0.73,1.77) for all participants and, in women only,
1.14 (0.62, 2.09). Corresponding figures for biogas stoves were 0.64 (0.34,1.20) and 0.59
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(0.24,1.45), respectively. Household sources of air pollution positively associated with LTBI
included traditional oil lamps (diyos) used during power outages, for which the aOR in all
participants was 2.53 (1.20, 5.31), although the number of users was small. Use of candles for
lighting was also associated with increased risk of LTBI among men (aOR = 1.61, 95% CI:1.01,
2.56).

Conclusions—No association was found between use of wood for cooking and LTBI. However,
there was some evidence that biogas cookstoves were associated with reduced odds of LTBI. Some
exposures at the time of actual infection will have been different than the current exposures used in
the analysis, biasing results towards the null. Results are sufficient for the use of diyos to be
discouraged for lighting purposes. Overall, results suggest that household cooking fuel use is
likely to have more effect on moving from the infected state to PTB than on becoming infected
with the M. tuberculosis complex. Further research, including longitudinal studies with serial

LTBI testing would be useful to more accurately assess the relationships between exposures and
infection.

Keywords
biogas; diyos; latent tuberculosis infection; liquefied petroleum gas; wood smoke

INTRODUCTION

Tuberculosis (TB) disease is a major cause of global morbidity and mortality, with 10
million new cases and 1.6 million deaths in 2017 (World Health Organization, 2018). Latent
tuberculosis infection (LTBI) is present in approximately one quarter of the global
population and will progress to TB disease in approximately 5-15% of infected persons
(World Health Organization, 2018). The WHO Southeast Asia region, including Nepal, is
estimated to have the highest prevalence of LTBI globally, with more than 30% of the
population infected (Houben & Dodd, 2016). Since reducing the risk of infection is
important for reducing overall TB incidence, identifying modifiable risk factors for LTBI,
particularly in areas of high TB incidence, can play an important role in TB control and
elimination.

Well-known risk factors for LTBI include age and close contact with an active TB case
(Chen et al., 2015; Gao et al., 2015). Active smoking is associated with increased risk of
LTBI (Bates et al., 2007; Lin, Ezzati, & Murray, 2007; Slama et al., 2007), as is male sex
(Chen et al., 2015; Gao et al., 2015). An unanswered question is whether or not household
fuel use, particularly the burning of biomass for cooking, is a risk factor for LTBI. We
identified just two previous studies that had investigated the relationship between household
fuel use and LTBI: both used tuberculin skin testing, were in children and had inconclusive
results (du Preez et al., 2011; Triasih, Robertson, Duke, & Graham, 2015).

We recently published a case-control study of the relationship between household fuel use
and pulmonary TB disease (PTB) in Nepal (Bates et al., 2019). In this paper, we present the
results of an analysis involving only the controls of that study, examining whether household
sources of smoke are risk factors for LTBI, as measured by an interferon-gamma release
assay (IGRA), among individuals who have never had TB disease. Our primary hypothesis
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was that the use of wood-burning stoves would be a risk factor for LTBI, relative to cooking
with liquefied petroleum gas (LPG).

MATERIALS AND METHODS

The parent study from which participants in the present study were drawn was a case-control
study of pulmonary tuberculosis (PTB) disease in both men and women, with cases recruited
mainly from the Western Regional Tuberculosis Center (WRTC) in Pokhara, Kaski District,
Nepal, and controls mainly from the same district. The controls from that study permitted
blood samples to be taken for determining LTBI status. Although recruitment and data
collection were essentially cross-sectional, for the purposes of the present study we analyze
the data as a case-control study—where cases are those who were LTBI-positive and
controls those who were LTBI-negative—nested in the parent PTB case-control study.

Prior to commencement of field work, ethical approvals were obtained from the Center for
Protection of Human Subjects at the University of California, Berkeley, and the Nepal
Health Research Council. Informed consent was obtained from all subjects before they
participated in the study.

Eligible for recruitment were males and females, aged 18-70 years. Excluded as participants
were:

1. Anyone with known immunosuppressive conditions or taking
immunosuppressive drugs (e.g., corticosteroids, cancer chemotherapy). Nepal
has a low HIV/AIDS prevalence, but anyone reporting such infection was
excluded from the study.

2. Anyone with a history of TB.

Although the original intention of the parent PTB study had been to obtain participants only
from Kaski District, where the WRTC is located, towards the end of the field data collection
PTB cases were recruited from TB diagnostic centers in districts neighboring Kaski, namely
Tanahun, Syanja, and Parbat. This was because recruitment of PTB cases from the WRTC
was slower than anticipated. Corresponding controls were additionally obtained from those
districts and were used in the present analysis.

Participant recruitment

At the time of the study, rural areas of districts in Nepal were divided into political units
called Village Development Committees (VDCs) and metropolitan areas were divided into
wards. To achieve a suitable population-based control group for the parent study, we used
the geographic distribution of residences of PTB cases in VDCs and wards in Kaski District
diagnosed by the WRTC in the previous 3 years. We sought to obtain a geographic
distribution of controls (2:1, control to PTB case ratio), aged 18-70 years, which reflected
the previous distribution of PTB cases, on the assumption that the distribution of such cases
during the period of study data collection would be similar. Recruitment of participants
began in May 2013 and concluded in February 2017.
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Our goal was to obtain 1,300 controls for the parent PTB study. Houses were randomly
selected from the 2008 voter registration list provided by the Nepal Government Electoral
Commission in Kathmandu, with each residence in a VDC or ward having a probability of
being selected proportionate to the number of registered voters in the household. If more
than one person in a household was eligible, a method was used that randomly selected from
among those eligible, with a 2:1 ratio of males to females, reflecting the expected ratio
among PTB cases in the parent study. We did not obtain historical TB diagnostic data for the
VDCs and wards in districts other than Kaski, but for each PTB case two controls were
selected from the same VDC/ward using a similar procedure with the voter lists.

The anticipated necessary numbers of controls for the parent PTB study were recruited on a
frequency basis, ward by ward and VDC by VDC. Recruitment of controls was made by
visits to selected residences. Residences in each ward/VDC were visited in the order of their
random selection. If a house contained no person eligible to be a control or a selected
potential control was unwilling to participate, then the next household was approached
following the random order. All participation refusals were recorded. Blood samples and all
study data for participants in the present study were collected during the field visit to the
current residences.

The questionnaire

As previously described (Bates et al., 2019), modules in the questionnaire covered means of
cooking, heating and lighting in the household, personal history of tobacco use and alcohol
consumption, socio-economic factors (education, income, type of work), housing type,
health history, household history of TB, food availability, use of mosquito coils and incense,
number of people in the household, presence of other household members who were
smokers, number of rooms, kitchen configuration, and ventilation features.

LTBI testing:

From each participant a 3 ml blood sample was collected by venipuncture for testing for
LTBI using the QuantiFERON-TB Gold test (Cellestis Ltd, Victoria, Australia). This test has
the advantage over traditional tuberculin skin testing (TST) in that it does not react to prior
BCG vaccination, most non-tuberculosis mycobacterial infections, or prior TST (Pai,
Zwerling, & Menzies, 2008).

Blood samples collected were aliquoted in the field into each of the QFT blood collection
tubes (TB antigen tube, QuantiFERON mitogen and QuantiFERON nil tube). Tubes were
shaken for a minute and incubated at 37°C for 24 hours in a portable, b attery-operated
incubator and transported to the research laboratory, Manipal Teaching Hospital, Pokhara for
further processing. After the incubation, plasma was harvested and tested for the presence of
interferon-gamma (IFN-,)) produced in response to peptide antigens by an ELISA test.
Optical density values obtained were analyzed by QFT software (version 2.17) and results
were interpreted as per manufacturer instructions.
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Diabetes screening test

As previously described (Bates et al., 2019), blood samples were obtained from each
participant and tested for Hemoglobin Alc (HbAlc) concentration, as an indicator of Type 2
diabetes.

Conclusion of participation

Each participant received 300 Nepali rupees (about US$3.00) as compensation for their time
and effort. Participants were also advised of their HbAlc and LTBI results. If the HbAlc
measure was above 6.5%, they were advised to consult a doctor; if they were LTBI-positive
they were provided with information on the most common TB symptoms and advised to
seek medical care if any of those symptoms arose.

Data analysis

The initial analysis was descriptive, comparing distributions of key variables across cases
(LTBI-positive) and controls (LTBI-negative), separately by sex, with calculated bivariate
odds ratios and confidence intervals using unconditional logistic regression. Statistical
analysis was performed using Stata 14 (StataCorp LP, College Station, TX).

Most households contained more than one stove. Although one of these stoves was
designated by the interviewee as the primary stove, we coded all secondary stoves as
dichotomous variables denoting presence or absence of each stove type in a household. Any
additional stove in a household that was the same type as the primary stove was not coded as
present with the secondary stove variables. In households with two kitchens (N=83), a
primary stove was identified in each kitchen.

To prioritize the use of a primary stove for the analysis, a main kitchen was first identified
using this procedure: (1) if one of the kitchens was used in more seasons than the other, then
we selected that kitchen; (2) if seasonal use was equal, we selected the kitchen first in the
following sequence: inside the main house, attached to the main house, separate building
from the main house. This sequence reflects the descending frequency of main kitchens in
single kitchen households. The primary stove used in the main kitchen was designated the
primary stove for this analysis.

We asked about ever use of kerosene for lighting, rather than just present use of kerosene
lamps. This was because previous research had indicated that kerosene lamp use could be a
major risk factor for PTB (Pokhrel et al., 2010), but such lamps were seldom used in Nepal
at the time of the study because of the removal of the government subsidy for kerosene.

For diabetes, we coded as diabetic anyone who fell into either of two categories; those who
reported a doctor’s diagnosis of Type 2 diabetes and those who had HbAlc levels of 7% or
greater.

As the PTB study showed substantial differences for males and females and according to
where participants lived, we carried out parallel analyses stratified by sex and by urban/rural
residential status.
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Multivariate analysis was carried out using unconditional logistic regression. For the main
models we included all likely sources of household air pollution exposure: cooking, heating
and lighting fuels, mosquito coils and incense burning, and having another member of the
household who smoked tobacco. Potential confounders were initially identified using a
directed acyclic graph (DAG) and then subsequently selected by examining whether
covariates were independently associated with the outcome and with the main exposure of
interest—primary cookstoves. If potential confounder variables altered any of the main
outcomes by 10% or more, they were included in as confounders in the final model, after
excluding possible colliders or variables on the causal pathway. Some household fuel uses,
such as kerosene stoves and generators used for lighting during power outages, were not
considered because of low frequency within the subject households.

RESULTS

Of the 1,222 eligible PTB controls from the parent study, QuantiFERON test results were
available for 1,195 individuals (97.8% of total eligible PTB controls). Of these participants,
396 (33.1%) tested positive, 692 (57.9%) tested negative, and 107 (9.0%) had indeterminate
test results. Participants with indeterminate results were not re-tested and were excluded
from further analysis, resulting in a final study population of 1,088.

Table 1 shows the distributions of cases (LTBI-positive) and controls (LTBI-negative)
according to various independent variables, with bivariate odds ratios and confidence
intervals. Data are shown for all participants, and for females and males separately. The
overall prevalence of LTBI in the study population was 36% (34% in women, 39% in men).
As would be expected, there was a nearly monotonic increase in infection prevalence with
age, but this was most evident in men, as the prevalence in women showed little increase in
the older age categories.

Among household fuel exposures, use of either a primary or secondary wood stove showed
no evidence of being a risk factor for infection, relative to use of an LPG stove and not
having a secondary wood stove, respectively. Use of a primary biogas stove appeared
protective in both sexes. Having a secondary LPG stove appeared protective. Although no
participant used a primary kerosene stove, use of a secondary kerosene stove by women was
associated with increased odds of LTBI, but only 9 women used such a stove.

With respect to lighting, the use of traditional oil lamps (diyos) during power outages was
associated with higher odds of LTBI in both sexes; however, only a small number of
participants (n=34) used this type of lighting. The use of candles during power outages also
appeared to be a risk factor, but only among men, as did having another household member
who smoked. None of the other potential sources of household air pollution—such as the use
of other secondary stove types, ever having used kerosene lighting, household heating with
fuel, burning of mosquito coils, and burning of incense sticks—had a clear association with
LTBI.

Other variables associated with increased odds of LTBI in the bivariate analysis included
having had a household member with TB disease, diabetes (women only), smoking (men
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only), and alcohol use (men only). Belonging to a higher caste and owning buffalo were
associated with decreased odds of LTBI.

Table 2 compares the distributions of cases and controls across the same household air
pollution variables as shown in Table 1, separately for participants living in urban and rural
areas. The other variables shown in Table 1 are not included, as they are not the focus of this
paper. Again, there was no evidence that the use of wood as a cooking fuel was a risk factor
for LTBI and use of fuel to heat the house did not appear to be a risk factor. Use of a primary
biogas stove, as well as the use of a secondary LPG stove, had protective associations in
urban, but not in rural, areas. The use of diyos for lighting during a power outage was
associated with increased risk among rural participants, but the number using them was
small (n=20).

Multivariate analyses for sources of household air pollution for all subjects and stratified by
sex and urban/rural residence are shown in Table 3. Among cookstoves, the protective
associations with biogas stoves and secondary LPG stoves shown in bivariate analysis
(Tables 1 and 2) remained, but most confidence intervals widened to include the null. We
had considered whether the protective association with biogas might be confounded by
bovine ownership, which also showed evidence of protective associations with LTBI.
Possession of one or more cows or water buffaloes, to provide the dung for the digester, is
usually necessary for a household biogas stove to be feasible. However, the multivariate
models include cow and buffalo ownership variables and the protective associations for
biogas stoves remain.

With respect to other sources of household air pollution, the use of traditional oil lamps
(diyos) during power outages remained a risk factor, particularly among rural individuals,
and the use of candles during a power outage remained a risk factor among men. Having
another household member who smoked also remained a risk factor among men. We
examined whether this result could have been confounded by active smoking by participants,
but that was not the case (results not shown).

DISCUSSION

This study sought to examine associations with LTBI status for a comprehensive range of
household sources of air pollution in a large sample of Nepali adults who had not previously
been diagnosed with tuberculosis. To our knowledge, it is the first study in any country to do
this.

Our primary hypothesis was not confirmed, as wood-burning stoves showed little evidence
of being an LTBI risk factor relative to LPG stoves. The study results did, however, suggest
that biogas stoves have a protective association with LTBI, relative to LPG stove use. The
household fuel exposure most strongly associated with LTBI status was the use of diyos
during power outages, particularly among rural-living individuals and there was evidence
that use of candles may be a risk factor, particularly among men. In multivariate analysis,
there was little evidence that ever-use of kerosene for lighting was a risk factor for LTBI.

Environ Res. Author manuscript; available in PMC 2020 June 01.
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As with any epidemiology study, it is necessary to consider the extent to which selection or
information biases or confounding could have influenced the results. Considering first
selection bias, the participants were selected to reflect the residential geographic distribution
of PTB cases in the parent study and 97.3% of those invited to participate agreed to do so
(Bates et al., 2019). Selection could not have been influenced by knowledge of LTBI status
as this was not known at the time of recruitment. Therefore, we see little opportunity for
selection bias to have influenced the results.

In regard to information bias, testing for LTBI status was conducted in a hospital research
laboratory according to the manufacturer’s instructions. The assay was conducted with no
knowledge of participants’ characteristics and its reliability is supported by expected
patterns in the data, particularly increasing LTBI prevalence with age and increased odds of
infection in those who had had a household member diagnosed with TB (Table 1).

All interviews were conducted at participant homes before LTBI status was known and,
because the primary focus of the study was on sources of household fuel use, particular
attention was paid to confirming and photographing cooking, heating and lighting devices.
Therefore, information bias in the form of misclassification of outcome or current exposure
status is very unlikely to have influenced results. However, the unavoidable assumption that
current exposures represented exposures at the time of infection will almost certainly have
resulted in exposure misclassification, since infection may have occurred years or decades
earlier. The unknown time elapsed since infection makes true associations with factors that
promote infection inherently more difficult to detect than, say, associations with incident TB
disease. However, associations with persistent or critical one-time exposures, such as having
had a family member with active TB, can be detected. It is likely that for some families
household cooking fuel use has remained fairly constant over a long time and current use
may reflect cooking fuel use at the time of infection. This is most likely to be so for cooking
with wood, since the direction of development is towards gaseous fuels. LPG (and perhaps
biogas) use will be relatively recent adoptions for many families. This means the current
exposure groups being compared are likely to have been more similar in terms of exposure
status at the time of infection than they were at the time of study participation, biasing
measures of association towards the null. This problem is difficult to avoid in an essentially
cross-sectional study; a large longitudinal study with serial LTBI testing would be necessary
to overcome it.

We collected and examined possible confounding by an extensive list of covariates. The final
model has been adjusted for a range of confounding factors, including age and socio-
economic factors, but the possibility of some presently unknown confounder of the
relationships found cannot be excluded.

The strongest and most consistent associations with LTBI were for traditional oil lamps
(diyos) used during power outages. Such an association is plausible because diyos give off
little light and must be kept close to be useful. However, these lamps were used for lighting
by only a small proportion of the study population and could not account for more than a
small fraction of the burden of infection in this study. If there are rural areas without
electrification where the use of these lamps is more common, their attributable proportion
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for LTBI may be greater. We did not, however, collect information on the oil type used in
these lamps, which are most commonly used for Puja--religious prayers in the household
during the morning and evening. During Puja, the oils used are likely to be vegetable oils,
such as mustard, sesame and sunflower, but we cannot exclude the possibility that other
fuels are used in them for lighting. We did not inquire about use of diyos during Puja in our
questionnaire. However, exposure is likely to be less than when they are used for lighting.

Another exposure associated with higher odds of LTBI was use of candles by men for
lighting during power outages (Table 3). The corresponding result for women showed no
evidence of increased risk. Therefore the result for men could be a consequence of random
variation or could reflect a difference in user behaviors between men and women.

Both primary and secondary biogas stoves were associated with reduced odds of infection,
relative to LPG stoves or not having a biogas stove, respectively. That biogas stoves were
associated with reduced odds of pulmonary TB disease, relative to LPG stoves, in our
previous study (Bates et al., 2019), suggests that reduced likelihood of infection accounts at
least in part for the reduced odds of PTB. Risk of TB disease conflates the risk of becoming
infected and the risk of moving from the infected state to active TB disease. However, given
the OR for infection and the OR for TB disease, the OR for moving from the infected state
to the disease state can be estimated by dividing the latter OR by the former (Bates et al.,
2007). For example, the OR for infection for women who used primary biogas stoves was
0.59 (Table 3) and the corresponding OR for pulmonary TB was 0.21 (Bates et al., 2019).
Considering both of these, the OR for moving to PTB from the infected state is 0.36 in our
study population. This figure may be further from the null than the true value because the
observed association between infection and biogas is probably closer to the null than the true
value. However, it suggests that, relative to LPG, biogas has a protective association for
infection and, in people who have never had TB, may be less likely to cause activation of the
infection. On the other hand, although primary stoves burning wood were less likely to cause
active TB than LPG in the parent study (Bates et al., 2019), because the odds of infection are
similar in both wood and LPG stove users, all or most of the protective association with
using a wood stove rather than an LPG stove appears to be at the stage of moving from
infection to active PTB.

It is difficult to conceive of a mechanism that would make biogas actually protective against
M. tuberculosis complex infection, so it may be the case that, relative to biogas, LPG and
(because the ORs are little different to LPG) wood burning are both likely to promote
infection. In the absence of some unknown confounder associated with stove type, this
property is likely to be a function of the emissions from these two stove types. Complicating
this picture is that we found some evidence that secondary LPG stoves had a protective
direction of association with LTBI, particularly in people living in urban areas. As this was
not clearly confirmed by the results for primary stoves and because the confidence intervals
included the null, the most likely explanation at this stage is random variation in the data, or
possibly some unknown confounding factor.

In conclusion, we found no clear evidence that use of wood-burning stoves increases the risk
of infection with the M. tuberculosis complex, but this could be because of exposure
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misclassification since exposure at the time of infection is unknown. However, we did find
that household ownership of a biogas stove was associated with reduced odds of LTBlI,
relative to LPG stoves. This may go some way towards explaining the protective association
of biogas stove ownership with pulmonary TB risk (Bates et al., 2019). Whether this
represents an actual protective effect of biogas stove ownership or indicates an increased
LTBI risk associated with LPG (and, by implication, wood) stoves is presently unclear.
Nonetheless, the apparent protective effect of biogas against infection, relative to other fuels,
is worthy of confirmation and mechanistic evaluation, as it may point the way towards a
means of reducing the burden of TB disease. Overall, results of this study taken into account
with previous findings (Bates et al., 2019) suggest that household cooking fuel use is likely
to have more effect on moving from the infected state to PTB than on becoming infected
with M. tuberculosis complex.

The other important finding of this study is the association of LTBI with use of diyos for
lighting during power outages. We could find no evidence that risks associated with diyos
had previously been investigated. The use of these devices for lighting during periods of
electricity unavailability should now be discouraged as there are plenty of inexpensive,
electrical (including solar) lamps now available in Nepal.
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Highlights

First study of latent TB infection (LTBI) and a range of household smoke
sources.

No evidence that biomass cooking smoke was associated with LTBI relative
to LPG.

Cooking with biogas had a protective association relative to LPG.
Tobacco smoking was a risk factor for LTBI in both sexes.

Use of a traditional lamp (diyo) for lighting appeared to be a LTBI risk factor.

Environ Res. Author manuscript; available in PMC 2020 June 01.



Page 13

Albers et al.

00'T (%86) 508 (%666) L6T 00T (%66) 626 (%.6) 06T 00T (%66) ¥89  (%86) L8€ ON
9A0]S aU3S0I3H >._m_ucouwm
(L1'2%L0) 12T (wtT) ve  (%¥T) Lz (99°T'SS0) €6'0 (%eT) 05 (weT) vz (SST'%L0) 20T (%zT) ¥8  (%ET) 16 SOA
00'T (%68) 922 (%.8) €T 00T (%628) zee  (%088) 2T 00T (%88) 809 (%.8) GvE ON
BA01S POOAN Alepuodas
(80'T'6T°0) S¥'0 (%) €2 (%W) L (¥2'2'ss0) TT'T (%9) €2 (%) €T (82'T'¥¥'0) SL°0 (%) ov (%5) 02 SOA
00T (%e6) 182 (%.6) €6T  00'T (%v6) 65€  (%€6) €8T  00'T (%€6) 979 (%S6) 9.€ ON
ano3s sebolg A1epuodss
(¥2'1'8€°0) 690 (%eT) 6E  (%6) 8T (0T'T'9€°0) €90 (v1) s  (%6) 8T (86°0'e7°0) §9°0 (%eT) 26 (%6) 9€ SOA
00'T (%.8) 122 (%16) 28T 00T (%98) 628 (%16) 8.T 00T (%28) 009 (%T16) 09¢ ON
3n01s 97 A1epuodss
(99'2€'92°0) €6°C (%0) T (%) ¢ (99'5T'2°0) 85°C (%T) 2 (%2) € (FT'TT'€9°0) ¥9°C (%0) € (%1) g Yo
(Tr'1'79'0) €6'0 (%S2) 6. (%Se) 06 (22'T'85°0) ¥8'0 (%se) GeT  (%ve) 99 (ET'T'S9°0) 98°0 (%1€) ¥1Z  (%62) 91T POOM
(Tz'1'9€°0) 990 (1) 88 (%6) LT (88'0'%2'0) 9¥°0 (wen) 67 (%L) €T (58'0'5€°0) S50 (%e1) 28 (%8) 0F sefoig
00'T (%2z9) 26T (%99) TET  00'T (%T5) 96T (%89) ¥TT  00'T (%93) 888 (%29) Gve 9d1
9A0]S UleN
(19°1'86'0) 92°T (%sv) 1€ (%T1S) 002 I
00'T (%58) z8¢  (%6Y) 96T alewsad
X3S
(69'8'55°2) TL'Y (w61) 85 (%1€)T9  (022'TL0)SCT (%81) 29 (%02) 6  (85€'65'T) 8E'C (%81) S2T  (%52) 00T +85
(80'8'62°2) 0E'Y (%lT)2s  (wS2)0s  (zzeel0) 22T (we1) T2 (WT2)2y  (Lee8rT)eze (%81) €21 (%€2) 26 15-8Y
(eTs'tr1) 89T (%61) 09 (%81)9¢  (ST'2'¥L0)62T (w81) 0. (wT2)eyr  (cL2'8TTI6LT (%61) 0ET  (%02) 8L Ly-8€
(ee'S'vrT) LT (%81) 85 (W1 ¥e  (#7'T'87°0) €870 (%92) 10T (%02)6E  (21'2'26'0) OV'T (%€2) 95T (%8T) €2 16-82
00'T (%22) 8 (%0T)6T 00T (weT) €L (%LT)¥E 00T (%€2) 85T (%ET) €5 1281
(saeah) aby
(%19) 0T€  (%6€) 00C (%99) 288 (%vE) 96T (%v9) 269 (%69€) 96€ IVLOL
(1D %S6) YO (%) N (%) N (1D %S6) YO (%) N (%) N (12 %56) ¥O (%) N (%) N
SISAleuy ajeldeAlg  S|0J3u0D sased SISAleuy ajeldeAlg  S|0J1U0D sased SISA[euy a1elleAlg  $]0J3u0D sased
(071G = N) UBIN (85 = N) uswop (880'T=N) IV

(880°'T = N) X3s Ag ‘snye1s uondajui sIsojnaiaqny Juare| pue syuedionied Apnis Jo SI1ISLIB)dRIRYD 8sn [an) pjoyasnoy pue oiydeibowap-0120S

Environ Res. Author manuscript; available in PMC 2020 June 01.

‘TalqeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript



Page 14

Albers et al.

sisouBelp g1 yim 1083U0D PjoyssnoH

(9z'2'00'T) 0S'T (%69) ¥Tz (%) ¥ST  (0¥'T'99°0) 96'0 (wt2) 2l (%02) 8€T  (LG'T'06°0) 6T'T (%02) 98y (%¥L) 262 SOA

00T (%1€) 96  (%E€2) 9y 00T (%62) 0TT  (%0€)8S 00T (%0€) 90z (%92) ¥0T ON
9pIsul asuadul uing

(2v'1'59'0) 96'0 (%62) 16 (%62) .6 (6G'T'€L0) L0°T (%92)86  (%r2)es  (S€'T'8L°0) 20T (%.2) 68T  (%82) 01T SOA

00T (%12 6T (%) evT 00T (%v2) v82  (%EL) VT 00T (%eL) €05 (%eL) 982 ON
S[109 03Inbsow uing

(6v'8'99°0) €T (%1) ¥ (%€) 9 (S#'5'50'T) Ov'C (%€) T1 (%) €T (€S¥'vTT) 12T (%2) 6T (%5) 61 SOA

00T (%66) 90€  (%6.6) ¥6T 00T (%.6) 1. (%€6) €8T 00T (%86) 229 (%S6) LLE ON
abeino Jamod Burinp asn dwej 10

(Szz'T0T) 05T (%e2) 0L (%1€)T9  (P9'T'€L'0) OT'T (%ez) 68 (wS2) 6y  (TL'T'26'0) 62T (%€2) 65T (%82) 01T SOA

00T (%L2) 0¥ (%02) 6T 00°T (%L2) €6 (%S LT 00T (%L2)ees  (weL) 982 ON
abeino Jamod Burinp asn sjpue)d

(S¥'1'0L°0) TO'T (%09) 18T  (%19) T2T  (66'T'S6'0) 8E'T (%€9) 2vz  (%02) 86T  (0G'T'06°0) 9T'T (%29) 627 (%S9) 65C SOA

00T (%ov) ezt (%0v) 6. 00T (%L8) O¥T  (%0€)8S 00T (%8e) €92 (%Se) LET ON
Bunybi| sussousy pasn Jang

(T£'1'65°0) T0'T (wer)or  (weT) 9z (2TT'er'0) €2°0 (%s1) 66 (%eT) €z (22'T'65°0) S8'0 (%v1) 66  (%CT) 67 SOA

00T (%.8) 022 (%.8) ¥.T 00T (%98) €2 (%88) €LT 00T (%98) €65 (%88) LvE ON
18N} Yyam asnoy yesH

(€2'1'92°0) 950 (%8) v2 (%S) 6 (86'€'68'0) 88'T %) T %1.) ¥T (9,7'19°0) €0'T (%9) 6€ %9) €2 SOA

00T (%e6) 982 (%696) T6T 00T (%96) L9¢  (%€6) 28T 00T (%v6) €59 (%W6) €L€ OoN
9A0]S \Cm_ucoowm 13Yy10

(29'T'8L°0) ST'T (%59) €0z (%669) LET  (8Y'T'L'0) SO'T (%€9) v0z  (%GS) 20T (S¥'T'28'0) CT'T (%69) L0V (%29) vre SOA

00T (%S€) 20T (%2e)€9 00T (%L7) 8T  (%Sv) 68 00T (%Tv) 682 (%8€) ¢sT OoN
195000 991y Arepuodss

(0L'T'08°0) 2L°0 (%5) LT (%) 8 (L6'2'61°0) T2'T %€) €T (%) 8 (€£'T'05°0) €6°0 (%) og (%b) 91 SOA

00T (%s6) €62 (%696) 26T 00T (%.6) 69¢  (%96) 88T 00T (%96) 299 (%696) 08€ ON
3N01S 211109]3 AJepuodss

(€6'€'22°0) €6'0 (%2) § (%) € (€T'9T'66°0) 66°€ (1) € (%€) 9 (02'5'92°0) 66'T (%71) 8 (%2) 6 SOA

(1D %56) HO (%) N (%) N (1D %56) HO (%) N (%) N (1D %56) 4O (%) N (%) N
sIsAleuy alelleAlg  $|0J1U0D sase) SISAleuy aleldeAlg  S|041U0D saseD sisA[euy ajeLleAlg  $]0Ju0D saseD
(0TG = N) UsIN (86 = N) uswiop (880'T =N) IV

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

PMC 2020 June 01.

in

available

Environ Res. Author manuscript



Page 15

Albers et al.

(99'T'2¥°0) 98°0 (wtT) €€ (%0T) 6T  (T6'2'6L°0) IS'T (%9) €2 (%6) LT (9L T'eL0) ET'T (%8) 95 (%6) 9¢ Isluppng

00T (%58) Y9z  (%68) LLT 00T (%16) 9v€  (%98) 69T  00'T (%88) 0T9  (%.8) 9vE npuIH
uoibijey

(90'7'92°0)9L'T (%e6) 982 (%96) 26T  (9€'T'LE°0) TL'O (%v6) G5€  (%16) 6LT  (EL'T'€9°0) ¥O'T (%€6) T79  (%¥6) TLE SOA

00T (%) 12 (%) 8 00T (%9) v2 (%6) LT 00T (%) sv (%9) G2 ON
diysiaumo puej Ajiweq

(80'2'9€°0) .80 (%8) v2 (%) €T (LZ'T'0€°0) 29°0 (%rT)2s  (%8) 9T (zzT'Or'0) 0L°0 (%T1) 92 (%L) 62 mou 3,uog

(ov't'6€°0) £L°0 (%6€) 02T (%82) 5§ (Tv'2'6L'0) 8E'T (wvz) €6 (%ee) ¥9  (99°T'29'0) 20'T (%1e) €12 (%0€) 6TT Mee<

(222'91°0)SP'T (%Se) 22 (%wSe) 0L  (L¥'T'9v'0) 280 (%82) 201  (wz2a) vy (€LT'VL0)ETT (%22) ¥8T  (%62) ¥1T Mze-91

(7€'2'65°0) 8T'T (%81) LS (®T2) 2y  (¥1'2'99°0) 8T'T (%02) 9. (%e2) sy (28T'2L0) 02T (%61) €€T  (%22) L8 M9T-8

00T (%01)2¢  (%0T)0Z 00T (WyT)vs  (%¥1) 22 00T (%z1) 98 (%2T) LY 8>
(ssadny) swoou| pjoyasnoH AJUluo

(6T'T'2€°0) T9°0 (%8¢) LTT  (%L2)es  (99°T'2G°0) ¥6'0 (%81)69  (%L1)ee  (22'1'65°0) S8'0 (%.2) 98T (%22) 98 Arepuooss -1sod

(06'1'25°0) 66'0 (%5€) 0TT  (%TY) 18  (¥9'T'69°0) L0'T (%92) 00T  (%82) ¥  (S9'1'S8'0) 8T'T (%0¢€) 0Tz~ (%¥E) GET AKrepuodag

(€227's50) TT'T (%81) 95 (%€2) 9y  (89'T'€9°0)€0°T (%81) 69  (%81)9¢  (92T'€8'0) T¢'T (%81) G2t (%T2) 28 Arewind

00'T (%6) L2 (%01) 02 00T (%8e) vvT  (%L€) €L 00T (%52) TLT  (%€2) €6 BUON
uoneosnp3

(0g2'26'0) ST (wsT) 8y (wT2) ey (L2'T'.5°0) 580 (%92) 10T (%e2) 9y (OV'T'LL0)¥O'T (%ee) 6vT  (%22) 88 SOA

00'T (%58) 29z (%61) 8ST  00'T (%) 182 (%.2) 0T  00'T (%82) 7S  (%8L) 80€ ON
(s)Jax0WsS pjoyasnoH 18410

(soe'6v'T) €82 (6T ¥S  (%0€) 09  (Sv'2'98°0) S¥'T (wotr)6e  (%wv1)8z  (0L2Z'6ET)¥6'T (wer) €6 (%z2) 88 s1eak ->oed g<

(T¥'2'00'T) ST (%z2) 69 (%92) 1S (¥9'T'05°0) 16'0 (%oT) 07 (%6) 8T (28'1'26'0) 0E'T (%91) 60T (%L.T) 69 sieaf -yoed 8 5

00T (%09) 18T  (%S¥) 68 00T (%62) €0 (%.2) 0ST  00'T (%12) 067 (%09) 6€C layows-uoN
snye1s Bupjows

(16'1'25°0) 66'0 (%8) G2 (%8) 91 (16'0'ST°0) LEO (%8) 0g (%€) 9 (FT'T'T7°0) 89°0 (%8) &5 (%9) 22 woo. Jad ajdoad g<

00T (%z6) 582 (%26) ¥8T  00'T (%26) 26€  (%.6) 06T  00'T (%26) 289 (%v6) VL€ woou Jad ajdoad zs
mc__u>>o.ho pjoyssnoH

(¥5'€'95°0) TV'T (%€) o1 (%S) 6 (68'7'2T'T) ¥€'C (%v) v1 (%8) 91 (e£'€'90'1) 88'T (%€) ve (%9) G2 SOA

00T (%26) 00€  (%96) T6T  00'T (%96) 89¢  (%26) 08T  00'T (%.6) 899  (%v6) TL€ ON

(1D %56) HO (%) N (%) N (1D %56) HO (%) N (%) N (1D %56) 4O (%) N (%) N
m_m>_m_._< aglelienlg s|jonuod sase) m_w>_mc< aleluenlg s|jonuod sase) m_m>_mc< alelienlg S|jonuod Ssase)
(0TG = N) UsIN (86 = N) uswiop (880'T =N) IV

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

PMC 2020 June 01.

in

available

Environ Res. Author manuscript



Page 16

Albers et al.

(96'7'65°0) 80°T (%6) 62 (wot) 0z (€2'G'80'T) LET (%g) 2T (%) v1 (6e'2'€6'0) 6V'T w9 v (%6) ¥E SOA

00'T (%76) 182 (%06) 08T  00'T (%26) 02€  (%€6) 28T  00'T (%v6) 159 (%T6) 29 ON
sayaqelq

(69°€'eeT) 22T (%ev) veT  (%vS) 20T (LL'T'280)SST (%8) 1€ (wer) ez (ve2'6cT) VLT (%v2) ST (%¢¢) €T Aptaam

(TT'€'90'T) 28'T (%ee) 0T (%€€) 99  (PL'THL0) ¥T'T (wt2) 6.  (W22)ey  (18'T'66°0) ¥E'T (%92) 08T (%82) 60T [eUOISEIDO

00T (wv2) . (wv1) iz 00T (wt2) 2z (%99) 0T 00T (%09) 1€ (%0V) LGT BUON
asn |oyod|vy

(92'1'95°0) ¥8'0 (%l2) 8 (wve) 8y  (62'1'85°0) 98°0 (%92)86  (%€2) v (FT'T'¥9°0) S8'0 (%92) €8T (%€2) €6 SOA

00T (%eL) Gez  (%92) 26T 00'T (%v.) v82 (%) TST  00'T (%v2) 606 (%L1) €0E ON
diysasaumo moDd

(TT'T'25°0) 92°0 (%9g) 21T (%60€) 09  (¥8'0°07°0) 850 (%Tr) 9ST  (%62) 95  (S8'0°05°0) 99°0 (%6€) 892 (%62) 91T SOA

00'T (%v9) 86T  (%60L) OVT 00T (%65) 92z (%TL) O¥T 00T (%19) ver  (%T12) 082 ON
diysisaumo ojeyng

(0£'1'€9°0) 06'0 (%Tv) LeT  (%6€) L. (L0'T'%S'0) 9L°0 (%8y) ¥8T  (%T¥) 18  (SO'T'€9°0) 18°0 (%Sv) T1E  (%0V) 85T uequn

00T (%69) €8T (%29) €2T  00'T (%2S) 86T (%6S) STT  00'T (%59) T8¢ (%09) 8€C [einy
9duspIsaJ JO uoljedo]

(56'0'82°0) 250 (%09) ¥ST  (%69€) T2 (¥6°0°GE°0) LG50 (%97) 92T  (%5€) 89  (¢8'0'8€°0) 950 (%8v) 0ce  (%SE) 6ET ajseD JaybiH

(€2'2'29°0) LT'T (%02) €9 (%ee) 99  (€€'T'SY'0) LL°0 (%€2) 98 (%e2) Sy (6v'1'99'0) 66'0 (%22) 6¥T  (%82) TIT  nefeuer ‘Ape AjaAne|oy

(eT1'v0°0) 220 (%¢) 01 (T ¢ (tser690 967 (%) € (%¢€) 9 (oT'z'ze'0) 280 (o) €1 (%2) 8 Awoui snoibijey

(Tr've'ee0) o€ (%0) T (%2) € 00'T (%0) T (%0) 0 (eeeT'2e0) 002 (%0) ¢ (%1) € felal J[ed-UoN ‘Apesiq

(ze'1'€e’0) 99'0 (%L1) €S (%91)TE  (0L'T'S'0) 96'0 (%91) 09 (%02) 6  (62'T'€S°0) £8°0 (%91) €TT  (%8T) 0L nefeuer ‘Apesiq

00T (%6) 82 (%eT) Sz 00T (%S1) 95 (%6T)8E 00T (%eT) v8  (%91) €9 ured
91sed

(ev'T'ST'0) 9¥°0 (%v) €1 (%2) v (e0'v'2L0) TL'T (%€) 21 (%5) 0T (26'1'15°0) 66°0 (%) Ge (%b) v1 Jayio

(1D %56) HO (%) N (%) N (1D %56) HO (%) N (%) N (1D %56) 4O (%) N (%) N
m_m>_m:< aglelienlg s|jonuod sase) m_w>_mc< aleluenlg s|jonuod sase) m_m>_mc< alelienlg S|jonuod Ssase)
(0TG = N) UsIN (86 = N) uswiop (880'T =N) IV

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

PMC 2020 June 01.

in

available

Environ Res. Author manuscript



Page 17

Albers et al.

00T (%S8) €9z (%61) ST 00T (%t12) 0L (%89) T9T ON

abeino Jamod Burinp asn ajpue)d

(€0Z'v80) TE'T (wt2) 022 (%92) 02T (09°T'€8°0)9T'T (9655) 602 (%8S) 6ET SAA

00T (%62) 16 (%t2) 8¢ 00T (%sv) 22T (%2v) 66 ON
Bunybij sussouax pasn Jang

(8v'T'6€°0) 9L°0 (%TT1) €€ (%8) €T (z€'1'55°0) 58°0 (%21) 99 (%ST) 9¢ SOA

00T (%68) 822  (%e6)SYT 00T (%€e8) 5TE  (%58) 20T ON
18N} yym asnoy yesH

00T (%0) T (%0) 0 (ers'220) 0T %2) L (%v) 6 SOA

00T (%00T) 0T€  (%00T) 85T  00'T (%86) v2&  (%96) 622 ON
9A0]S aU3S0IaH >._m_ucouwm

(T9'T'¥5°0) €6°0 (%ST) 9% (%¥T) 22 (60'2'SL°0) S2'T (%01) 8¢ (%2T) 62 SOA

00T (%58) 592 (%98) 9T 00T (%06) € (%88) 602 ON
BA01S POOAN Alepuodas

(9T'T'€2°0) 25°0 (%6) 62 (%5) 8 (ev'2'es0) v1'T (%v) LT (%S) 21 SOA

00T (%16) 282 (%S6) 0ST 00T (%96) v9€  (%S6) 92¢ ON
ano3s sebolg A1epuodss

(¥9'1'65°0) 86°0 (%.1) 28 (%9T1) 9¢ (9L°0'81°0) €70 (wot)or (%) 0T SOA

00T (%e8) 652  (%¥8)2€T 00T (%06) T7E  (%96) 822 ON

3n01s 97 A1epuodss
(eL'6'9€°0) 88'T (%T) € (%2) € 00T (%0) 0 (%T) 2 Yo
(05'T'19°0) 56'0 (%69) €8T (%65) €6 (002v9°0) €T'T (%8) 1€ (%01) €2 POOM
(ssT'er0) 280 (wsT) 8y (%eT) T2 (72°0'2T°0) S€°0 (wor) 68 (%) 6 sefoig

00T (%S2) L2 (%92) ¥ 00T (%z8) T1e  (%98) ¥02 9d1
9A0]S Ule|N
(%99) T (%V¥E) 85T (%e9) 18 (%8€) 8€z  TV1OL
(1D %S6) YO (%) N (%) N (1D 9%56) YO (%) N (%) N
sisAleuy ajerrenlg S|0J3u0D sased SISA[euy ajelleAlg  $|0Juod sase)
(697=N) 8ouspisal [eany (6T9=N) 8ouspisa4 ueqin

"(880'T = N) 90UBpISaJ JO UOIELIO| UBGIN puR [eini Ag ‘sniels UoII0ajul SISo|Naagn) 1uale| pue uonnjjod Jre pjoyasnoy J0 sa0Inos

‘¢ slqeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Environ Res. Author manuscript; available in PMC 2020 June 01.



Page 18

Albers et al.

(z8'1'9L°0) 8T'T (%v2) 6L (%.2) e (9v'T'¥9°0) 26'0 (%6T) v2  (%61) G SOA
00T (%92)9gz (%€ STT 00T (%18) L0€  (%18) €61 ON
13)0ws pjoyssnoH 48ylo
(To'z's80) €€'1 (%v9) 66T  (%02) TTT  (2S'T'TL0) ¥O'T (%S2) 182 (%92) 8T SOA
00T (%9¢) eTT  (%0€) Ly 00T (%s2) v6  (%v2) LS ON
apisul asusdul uing
(¥8'1'SL°0) LT'T (%22) 89 (%52) 6¢ (0e'T'%9°0) 16'0 (%ze) 12T (%0€) TL SOA
00T (w8l eve  (%SL) 61T 00T (%89) 09z (%602) L9T ON
S|100 o::cmo_t uing
(619'20T) 15C (%€) 6 (%) 11 (5e'9'vL°0) LT°C (%2) 9 (%e) 8 SOA
00T (%.6) 20 (%€6) L¥T 00T (%86) G.€  (%.6) 0£Z ON
abeino Jamod Burinp asn dwej 1O
(2€'2'88°0) S¥'T (%ST) 8¥ (%T2) €€ (59'1'28°0) 9T'T (%62) TTT  (%2€) L SOA
(1D %56) HO (%) N (%) N (1D %56) HO (%) N (%) N
sIsAleuy ayelienlg s|041u0D saseD sIsA[euy alelleAlg  $|0JlU0D sase)

(69v=N) 3ouapIsal [eany

(6T9=N) 92uUapIsaJ ueqin

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Environ Res. Author manuscript; available in PMC 2020 June 01.



Page 19

Albers et al.

$]100 0}INbsow uing

(99g'szT)TEe  (LL'S'87°0)L9T (¥E0T'99°0) T9C (€6'GL60)6EC  (TE'G0Z'T) €GC SOA

00T 00T 00T 00T 00T ON
abeino damod Buranp asn dwej 10

(15°2'98°0) LT (€2T'8L0)9TT (952TOT)T9T  (EST'€90)66'0 (v T'€60) LTT SOA

00T 00T 00T 00T 00T ON
abeino Jamod Burinp asn sjpue)d

(ev'2'16'0) 6V’ T  (8€'T'99'0) 960 (¥2'T'SG50)280  (ET'2'€60) TY'T  (9Y'T'€80) OT'T SOA

00T 00T 00T 00T 00T ON
Bunybi| 10y suassouay pasn JoA]

(cz'1'92°0) 250 (8v'T'2G°0)26'0 (06'T'8G°0)SOT  (LT'T'6€0)890 (LT'T'VS0)6L0 SOA

00T 00T 00T 00T 00T ON
19N} yum swoy yesH

(T6'T'9v'0) €60 (S52'2L0)0v'T  (00€'SL°0) 06T  (L6T'950)SOT  (98°T'9L°0) 6T'T SOA

00T 00T 00T 00T 00T ON
BA01S POOAN Alepuodas

(zrT'0z’0) L0 (0ETHY0)TOT (96°0'ST'0)8E0  (92°2°050) 90T  (¥2'T'6€°0) 0L°0 SOA

00T 00T 00T 00T 00T ON
ano03s sebolg A1epuodss

(88'1'95°0) 20T (ST'T'ZT'0)8€0 (T9T'eE0) 2,0  (88T'er0) 060 (0OV'T'67°0) €80 SOA

00T 00T 00T 00T 00T ON
an01s Hdq A1epuodss

(82'1'25°0) 960  (26'€'68'0)88'T (062'290)S2T  (60C290) ¥T'T (LLT'EL0)ETT  POOM

(ov'1'62°0) 590 (Ov'2'ez0) v2'0 (P2 T'92°0)890  (SV'T'v20)650 (02T'vE0) ¥90 seboig

00T 00T 00T 00T 00T 9d1
9A0]S Ule|N

(1D %56) 1H0 (1D %56) Rl (1D %56) 180 (10%56) Rl (1D %56) Rl
feany ueqgin U3BIN UBWOAN 1\

"30UaPISal JO UOIRIO|

pue xas Ag ‘[edaN ‘101LI1SIP IYSE PUNOJE PUR UI ‘[8N) PJOYasnoy O $80IN0S pue UoI8)ul SISOINJagn) Juale| Jo sisAjeur uoissalBal onsiBo| sreLeAnnA

Author Manuscript

‘€ 9lqeL

Author Manuscript

Author Manuscript

Author Manuscript

Environ Res. Author manuscript; available in PMC 2020 June 01.



Page 20

Albers et al.

‘d1ysIaumo ofegyng pue ‘diysIsumo Mod ‘uo1eaNPa ‘(Jen 'sA UBQIN) 93UapISal JO UONIO| (T 3|qeL Ul se saliobales) abe Joy paisnipy

/

(€T2T80)TET  (99T'290)90T (96C%0T)9LT  (67'T'€90)96'0 (69°T'68°0) 22'T SOA
00T 00T 00T 00T 00T ON
13X0WS pjoyssnoH 43yl
(rrz'.80)9eT  (99T'€L0)0TT (022680 0v'T  (SrT'S9°0) 260  (ESTV8O) VT'T S3A
00T 00T 00T 00T 00T ON
9PISUl 8suadul uing
(e6T'0L0)9T'T (E€T'650) 680 (25T'€90)00T  (€9T'69°0) 90T (2€7T2L0) 860 SOA
00T 00T 00T 00T 00T ON
(1D %56) (0 (1D %56) e (1D %056) 0 (109%056) |0 (1D %056) il
feany ueqin USBIN UBWIOAN 1\

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Environ Res. Author manuscript; available in PMC 2020 June 01.



	Abstract
	INTRODUCTION
	MATERIALS AND METHODS
	Participant recruitment
	The questionnaire
	LTBI testing:
	Diabetes screening test
	Conclusion of participation
	Data analysis

	RESULTS
	DISCUSSION
	References
	Table 1.
	Table 2.
	Table 3.



