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Summary
Background Japan is estimated to host 3000 cases of Chagas disease (CD). However, there are no epidemiological
data and policies for prevention and care. We aimed to analyze the current situation of CD in Japan and identify pos-
sible barriers to seeking care.

Methods This cross-sectional study included Latin American (LA) migrants living in Japan from March 2019 to
October 2020. We obtained blood samples to identify participants infected with Trypanosoma cruzi, and data about
sociodemographic information, CD risk factors, and barriers to access to the Japanese national health care system
(JNHS). We used the observed prevalence to calculate the cost-effectiveness analysis of the screening of CD in the
JNHS.

Findings The study included 428 participants, most of them were from Brazil, Bolivia and Peru. The observed preva-
lence was 1.6% (expected prevalence= 0.75%) and 5.3% among Bolivians. Factors associated with seropositivity were
being born in Bolivia, having previously taken a CD test, witnessing the triatome bug at home, and having a relative
with CD. The screening model was more cost-effective than the non-screening model from a health care perspective
(ICER=200,320 JPY). Factors associated with access to JNHS were being female, length of stay in Japan, Japanese
communication skills, source of information, and satisfaction about the JNHS.

Interpretation Screening of asymptomatic adults at risk of CDmay be a cost-effective strategy in Japan. However, its
implementation should consider the barriers that affect LA migrants in access to the JNHS.
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Research in context

Evidence before this study

We did a systematic search on Pubmed. We used the
term (“Chagas” AND “Japan” AND (“migrants” OR “immi-
grants”)). The search was restricted to documents in
English, Spanish, Portuguese, and Japanese. We found
11 articles, and only five of them were focused on
Japan. However, they are restricted to specific areas of
Chagas disease improvement in Japan: educative area,
blood transfusion transmission, diagnosis development,
and clinical case reports. We didn’t find any study that
evaluate the situation of Chagas disease from the com-
munity in Japan.

Added value of this study

This study is the first to deeply analyze the situation of
Chagas disease from the community, supported from
different perspectives: epidemiological, economic, and
health system accessibility data.

Implications of all the available evidence

Our findings provide new epidemiological and eco-
nomic findings that support the implementation of a
screening system of Trypanosoma cruzi for the people
at risk of Chagas disease in Japan. In addition, this study
identifies the barriers of the people at risk of Chagas dis-
ease in the access to health care.
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Introduction
Chagas disease (CD) is a parasitic neglected tropical dis-
ease (NTD) that affects endemic and non-endemic coun-
tries.1 More than 6 million people are estimated to be
affected worldwide with most unable to obtain diagnosis
and treatment.1 To decrease the high level of underdiagno-
sis, the Road Map for NTD established that 75% of people
at risk should be diagnosed and treated by 2030.2

This recommendation is based on the known bene-
fits of early diagnosis and treatment in all the people at
risk of CD.3,4 However, most of the non-endemic coun-
tries with large populations of Latin American (LA)
migrants don’t have an official system for the affected
people.5−8

Japan hosts nearly 300,000 LA migrants, mainly from
Brazil, Peru, and Bolivia (90%).9 Most of them are
descendants of Japanese who started to migrate to Latin
America a century ago.10 Nowadays they are coming back
to Japan to work and settle with their families.10 It is esti-
mated that nearly 3000 people are infected with Trypano-
soma cruzi (T.cruzi).11 However, the county has a low level
of policies for control and care.12,13

CD is not recognized as a disease in the Japanese
National Health System (JNHS) and the only possibility
to be tested is through the Non-Governanmental Orga-
nisation-MAIKEN. They offer the Rapid diagnosis test
(RDT) Inbios Chagas DetectTM Plus Rapid Test (CDP)
in events directed mainly to the Brazilian population. In
the case of a positive result, they send a blood sample to
Saitama Medical University Hospital, where they per-
form a single serological test for research purposes. If
this test is also positive, the person is considered
infected with T.cruzi and is referred to the JNHS for the
follow-up. The treatment (nifurtimox and benznidazole)
is not approved or commercialized in Japan. It can be
ordered overseas by the responsible hospital through
the WHO. Six people, most of them symptomatic, were
reported to have been diagnosed during 2012−2017,
suggesting a late and low level of diagnosis in the
country.13

We aimed to analyze the epidemiological, clinical,
and economic situation of CD in Japan, barriers that the
populations at risk have in accessing healthcare, and to
compare RDT-CDP used in Japan with the current stan-
dard diagnosis.
Methods

Study design and study population
This cross-sectional study included participants at risk
of CD living in Japan during the study period (April
2019−October 2020).

We considered as people at risk of CD a subject of
any age who were regular or irregular resident in Japan
during the study period and born or lived long periods
(more than one month) in a LA country or whose
mother born or lived long periods in Latin America.11,14

We estimated our sample size at 400 participants,
“based on the rule of threes”.15 To calculate our sample
size, we used our updated CD estimated prevalence
(0.75%) and a 95% CI (Appendix S1).9,16
Study areas
Data were collected along 22 venues in selected areas of
the country with a large LA population (Aichi, Mie,
Gunma, Tokyo, Osaka, Hiroshima, and Nagasaki),
where the Brazilian, Peruvian and Bolivian embassies
held activities of diverse purposes: educational, cultural,
communitarian, and governmental events, as well as
mobile consulates.
Recruitment method
Previous studies remarked that the interventions
directed to people at risk of CD should include a com-
prehensive approach for the impact and relevance of the
socio-cultural dimension of CD.17−21 Therefore, we cre-
ated an educational system in Spanish and Portuguese
that offer information about CD or planned venues,
facilitate communication and support; before, during,
and continued after the study concluded. The educa-
tional system has a virtual area whose main component
www.thelancet.com Vol 31 February, 2023
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was the website “Chagas en Jap�on” linked to social
media22; and a physical area in the venues where we
conducted CD group discussions based on an activity
that demonstrated to increase CD knowledge.19,18 This
discussion was adapted in small groups or individually,
for the coronavirus disease (COVID-19) restrictions
after March 2020. The stakeholders that work with the
LA community in Japan: the embassies, community
leaders, Latin-a media, social media influencers, and
health professionals spread our information by sharing
the website links or broachers.

After the educational activity was conducted, we
explained the informed consent in a comprehensive lan-
guage to the people interested in participating, and those
who agreed and signed it were included as participants.
All the research was conducted in the native language of
the participants: Spanish or Portuguese. The Nagasaki
University Institute of Tropical Medicine’s Ethics Com-
mittee approved this study (number 190110212-3).
Data collection and research tools
After enrollment, we started the data collection with an
anonymized questionnaire followed by blood sampling.

The questionnaire was based on previous studies
and included 40 questions with socio-demographic
information, CD risk factors, related to CD control poli-
cies, and accessibility to the JNHS (Appendix S2).23−27

We used finger prick to collect the blood samples
(600 ml) and to conduct the RDT-CDP which results
were recorded in a register. Two different serological
tests were performed on all the participants plasma,
Chagas IgG+IgM Indirect Immunofluorescence assay
kit (Vircell S., Spain) and T. cruzi IgG CELISA II ELISA
(Cellabs, Australia). A third test (Chagas DetectTM Fast
ELISA kit, InBios International, Inc., USA) was only con-
ducted in case of discordant results. All commercial tests
were conducted following the manufacturer’s instruc-
tions. Following the international recommendations, a
participant was considered infected with T.cruzi if two
serological tests were positive, called standard diagnosis.28

All the participants chose to get informed of the
results by post letter, email, and/or phone call. The let-
ter included a health institution referral to the JNHS in
Japanese and an explicative letter in Spanish. The health
facilities for the positive participants were selected
according to the experience of the doctor/unit in CD.
We strongly recommend and facilitate testing the chil-
dren of the infected women.
Cost-effectiveness analysis model
The cost-effectiveness of CD screening in the asymp-
tomatic LA population living in Japan by the primary
health care (PHC) was assessed using a Markov state
transition model, primarily based on a published model
conducted in Europe in LA migrants.29
www.thelancet.com Vol 31 February, 2023
The model starts with 100,000 individuals at risk of
CD at 35 years old, based on the literature of non-
endemic countries with more experience in CD.30 Addi-
tionally, we conducted the analysis with the starting age
of 43 years, considering our results. According to our
results, we considered that 1.7% of them were infected
with T.cruzi. Every individual can move annually to the
different CD health states: indeterminate form, cardiac
form, gastrointestinal form, response to treatment,
and/or death. We didn’t include non-infected or initially
symptomatic individuals. Two scenarios were compared
in the decision tree (Appendix S3).

1. Screening model. PHC offers the screening of CD
to all the people at risk of CD living in Japan. We
considered that all the positive cases were treated
and included in a life-long follow-up with the neces-
sary periodical visits and interventions. Considering
the current barriers to access diagnosis globally,
80% of the individuals in this model will reach the
screening and 20% will have the same evolution as
in the non-screening model.17,29,31−33

2. Non-screening model. We considered that the indi-
viduals would follow the natural pathway of CD
without any active medical intervention. They will
be diagnosed and treated only when they start with
symptoms or complications from CD.

The transition probabilities, follow-up details, costs,
and Quality-Adjusted Life Year (QALY) information are
in Appendix S3-S7.

The Consolidated Health Economic Evaluation
Reporting Standards (CHEERS) statement can be found
in the Appendix S19.
Statistical analysis
The statistical analyses conducted are summarized in
Appendix S8.
Role of the funding source
None of the funding sources (Nagasaki University and
Infectious Diseases Japanese Association) had any role
in the study design, data collection, analysis, interpreta-
tion, or writing of the manuscript.
Results

Characteristic of the participants
We recruited 428 individuals were recruited from
March 30, 2019, until October 18, 2020. Table 1 sum-
marizes the socio-demographic characteristics. The par-
ticipants’ age ranged from 7 to 82 years old and 4% of
them were under 18 years old. The majority of the res-
ponders were from Brazil (45.5%, n=195), Bolivia
3
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(30.8%, n=132), and Peru (16.3%, n=70). Sao Paulo in
Brazil (29%, n=119), Beni in Bolivia (12.6%, n=52),
Santa Cruz in Bolivia (11.4%, n=47), Lima in Peru
(9.5%, n=39), and Parana in Brazil (6.8%, n=28) were
the top five LA districts of origin. Most responders lived
in Japan for more than ten years (Figure 1).

Despite that the majority were familiar with CD
(74.3%, n=312), only 3.7% (n=16) were tested in the past.
CD knowledge was significantly lower among Peruvians
(p-value=0.0001). The participant’s characteristics
related to risk factors of CD and policies and the knowl-
edge of CD by country are summarized in Appendix
S9-10.

Comparing the socio-demographic characteristics of
the participants with the LA migrant population living
in Japan in 2020, we observed two main differences:
age, with a lower representation of the participants
under 20 years old, and country of origin, with a larger
proportion of Bolivians in our cohort (31%) compared
with the proportion represented by Bolivians in the LA
migrant population (2%) (Appendix S11).

Prevalence
Seven out of 428 participants were classified as infected
with T.cruzi by the standard diagnosis, resulting in a
total observed prevalence rate of 1.6% (95% confidence
interval (95%CI): 0.008−0.033). Bolivians had a preva-
lence of 5.3% (95%CI: 0.025−0.105; n=132). We
adjusted the total observed prevalence to a representa-
tion of Bolivians of 2% instead of the 31% in our cohort,
obtaining an adjusted prevalence of 0.12%. Table 2
shows the prevalence in different groups.
mea

Age 43.5

Gender Male 177

Female 251

Education level Primary 26

Secondary 196

University 147

Country of origin Bolivia 132

Brazil 195

Peru 70

Japan 25

Paraguay 3

South Korea 1

United Kingdom 1

Colombia 1

Length of stay in Japan <5 years 72

5-10 years 40

>10 years 304

Perspective to came back Yes 177

No 218

Table 1: Participants socio-demographic characteristics.
We obtained an agreement of 100% (kappa value of
1) between the results RDT-CDP and the standard diag-
nosis.

Positive participants and clinical data
The age of the positive participants ranges from 43 and
69 years old. All of them (n=7) were from Bolivia (Santa
Cruz) and had been living in Japan for more than ten
years. All of them had heard about CD, but only three
had been tested previously (two in Bolivia and one in
Japan) and they had never sought medical care. Just one
person referred symptomatology (digestive disorders).

The variables associated with a positive result were:
being born in Bolivia, having taken the CD test before,
seeing the triatome bug at home, and having a relative
with CD (Table 3). The result was communicated until
the positive participants sought care passed more than
6 months. The reasons to explain the delay were as fol-
lows: prioritization of personal issues, hospital distance,
Japanese language skills. Only 3 of them continue the
follow-up nowadays. The main reasons expressed to
stop the visits were: compartmentalization of the exami-
nation in numerous visits with consequences in the
increment of cost of the visits and job activity, delays in
the treatment access, COVID-19 situation.

Cost-effectiveness
In the deterministic model, for the starting age of 35
years-old and 45 years-old, the cost of the screening was
1,188,513,168 JPY and 1,195,251,834, and in the no-
screening 367,303,765 JPY and 324,181,552 respectively.
The incremental cost was 821,209,403 JPY and
n/N SD/% Non- responders

13.6 7

41.36% 0

58.64%

7.05% 59

53.12%

39.84%

30.84% 0

45.56%

16.36%

5.84%

0.70%

0.23%

0.23%

0.23%

17.31% 12

9.62%

73.08%

44.81% 33

55.19%

www.thelancet.com Vol 31 February, 2023



Figure 1. Prefectures of residence in Japan in the participants.
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871,070,282; incremental QALYS of 4099.48 and
2884.65, with an Incremental Cost-Effectiveness Ratio
(ICER) of 200,320 JPY and 301,967, respectively
(Table 4).

The Probabilistic Sensitivity Analysis showed that
the screening model is more cost-effective than the non-
screening model. These results are illustrated through
the Cost-effectiveness Analysis Curve, where the proba-
bility that the screening model was more cost-effective
than the non-screening rapidly reached 62% when the
Willingness to Pay is more than 250,000 JPY per QALY
gained and in the ICER scatter plot graph shows how all
the simulated dots are located below and to the right of
our threshold line (Appendix S12).

The cost-effectiveness of the screening model will be
affected by a drop in the following parameters: the utili-
ties of indeterminate and cardiac, the probabilities of
response to the treatment, being asymptomatic at the
starting point, being asymptomatic and in the indeter-
minate form at the starting point, a decrease of the peo-
ple screened in the screening model and a decrease in
the prevalence of (Appendix S13-15). Additional cost-
effectiveness analysis was conducted with the estimated
prevalence (0.75%), showing that the model will be still
Ser

Latin American migrant population All 7

Adults 7

Bolivian migrant population All 7

Adults 7

Santa Cruz subgroup 7

Table 2: Observed prevalence in different cohorts of the study.

www.thelancet.com Vol 31 February, 2023
cost-effective (ICER=393,170.08). The results of the
PSA are illustrated in the Appendix S16.

Accessibility to the JNHS
Most of the responders were young adults that actively
worked as full time-job in industry, construction, or
manufacturing. However, nearly 40% (36.4%, n=87) of
the full-time workers were insured with National Health
Insurance rather than the corresponding Employee
Health Insurance. The rate of unemployment was
7.42% (n=27), represented mostly for women (88.89%,
p-value ≥0.0001). The participants’ characteristics in
predisposing, enabling and needed factors are summa-
rized in Appendix S17-18.

In the multivariable regression model (Table 5), the
factors associated with access to the JNHS were predis-
posing and enabling factors. Females had a higher risk
of not visiting a doctor when they needed (OR=2.30;
95%CI: 1.13−4.7) and people that lived in Japan for
more than ten years were less likely not to visit the clin-
ics when they needed it (OR=0.31; 95%CI: 0.10−0.91).
Receiving information about the JNHS from official
sources is a protective factor to perceive worse access to
the JNHS (OR=0.13; 95%CI: 0.02−0.64). However, the
opositive Total Prevalence CI 95%

428 1.6% 0.008−0.033

411 1.7% 0.008−0.034

132 5.3% 0.025−0.105

123 5.7% 0.027−0.112

47 14.9% 0.074−0.275
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Sero-positive n (%) Sero-negative n (%) p-value

Socio-demographic characteristic Age

0−20 0 (0) 31 (7.49) 0.1951

21−40 0 (0) 132 (31.88)

41−60 6 (85.71) 206 (49.76)

61 or more 1 (14.29) 45 (10.87)

Gender

Male 3 (42.86) 174 (41.33) 0.6848

Female 4 (57.14) 247 (58.67)

Education

Primary 0 (0) 26 (7.12) 0.2613

Secondary 4 (100) 192 (52.60)

University 0 (0) 147 (40.27)

Country of origin

Brazil 0 (0) 195 (46.32) 0.0022

Bolivia 7 (100) 125 (29.69)

Peru 0 (0) 70 (16.63)

Othersa 0 (0) 31 (7.36)

Time in Japan

<5 years 0 (0) 72 (17.60) 0.5354

5−10 years 0 (0) 40 (9.78)

>10 years 7 (100) 297 (72.62)

Have done CD test before

Yes 3 (42.86) 13 (3.09) 0.0014

No 4 (57.14) 408 (96.91)

Risk factors of Chagas disease Lived in rural area

Yes 4 (57.14) 166 (40.69) 0.3074

No 3 (42.86) 242 (59.31)

Lived in mud house

Yes 3 (42.86) 69 (19.27) 0.1414

No 4 (57.14) 289 (80.73)

Heard about CD

Yes 7 (100) 305 (73.85) 0.1227

No 0 (0) 108 (26.15)

Have seen the triatome

Yes 3 (42.86) 141 (34.06) 0.4496

No 4 (57.14) 273 (65.94)

Have seen the triatome at home

Yes 3 (42.86) 41 (9.90) 0.0277

No 4 (57.14) 373 (90.10)

Have a relative affected by CD

Yes 3 (42.86) 51 (12.41) 0.0489

No 4 (57.14) 360 (87.59)

Have received blood in the past

Yes 0 (0) 18 (4.33) 0.7686

No 6 (100) 398 (95.67)

Risk OT Have donated blood donation

Yes 2 (28.57) 124 (29.59) 0.6635

No 5 (71.43) 295 (70.41)

Table 3: Factors associated with Chagas disease Sero-positiveness.
a Japan, Paraguay, Colombia, South Korea, United Kingdom.

OT (of transmission)
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people with difficulties in Japanese communication and
the people unsatisfied with the JNHS were more likely
to perceive worse access (OR=3.53; 95%CI:1.37−9.09
and OR=10.06; 95%CI: 3.2−31.72, respectively) and
don’t seek care when they need it (OR= 2.16, 95%CI:
1.03−4.52 and OR=10.06, 95%CI:3.2−31.72, respec-
tively).
Discussion
To the best of our knowledge, this is the first large-scale
study out of the blood banks to estimate the prevalence
of CD in the people at risk in Japan from the commu-
nity. The observed prevalence (1.6%) of CD in the study
was double the estimated (0.75%) and also exceeds the
prevalence reported by the blood bank (0.017%).34

In contrast with the previous CD cases reported in
Japan, most people infected with T.cruzi in our study
were asymptomatic.12,13,35−37 Therefore, we estimate
that most people affected with CD are underdiagnosed.
According to our results, screening asymptomatic adult
migrants from LA from PHC is a cost-effective strategy.

In the univariate sensitivity analysis, the CD preva-
lence had a strong influence on the ICER and the model
would not be cost effective if the prevalence falls down
below 0.34%. This will support that the model would be
cost-effective even if we use the estimated prevalence
(0.75%) instead the observed prevalence.

Because the positive participants were from Bolivia,
arise the question of whether the screening should be
offered to all LA or only to the Bolivians. On one hand,
if the adjusted prevalence (0.12%) would represent the
real situation, the screening will be cost-effective only
for Bolivians. However, we believe that the adjustment
is far to represent the real prevalence for two main rea-
sons. Firstly, it assumes that there are no cases out of
Bolivians. However, the Japanese literature reported
cases in Brazilians.12,13,38 Secondly, due to the low
endemicity in Sao Paulo and Lima, the main districts of
origin of Brazilians and Peruvian respectively, a larger
number of participants would be necessary to show-
cases.39−42 The results showed that the screening is
cost-effective until a prevalence of 0.43%, supporting
the inclusion of Bolivians and Peruvians. On the other
hand, a country base screening has several disadvan-
tages. Firstly, due to globalization and the urbanization
phenomenon, it is difficult to maintain the classification
of the people at risk of CD based on the endemic/non-
endemic dichotomy.4,21,43,44 Secondly, nowadays, the
representation of migrants from LA in Japan is affected
by the facilitation of the immigration of Japanese
descendants. However, it might variate according to the
migratory regulations.10 As an additional benefit, the
establishment of a system for CD would open the possi-
bility of an extensive analysis of the situation of CD in
Japan. Therefore, we support that Bolivian citizens
should be prioritized, but the official recommendation
7



Perceived worse access to a doctor/health worker (N=390) Needed to see a doctor/health worker, but did not (N= 390)

Variables OR 95%CI p value OR 95%CI p value

Predisposing factors

Age 2.14 0.20−22.50 0.465 3.09 0.42−22.53 0.323

Gender Male Ref¢
Female 1.11 0.46−2.68 0.809 2.30 1.13−4.7 0.021

Education Primary Ref¢
Secondary 0.26 0.042−1.67 0.158 3.57 0.26−48.46 0.339

University 0.30 0.04−2.11 0.231 3.44 0.24−49.10 0.361

Length of stay in Japan 5−10 years Ref¢
>10 years 0.36 0.09−1.43 0.146 0.31 0.10−0.91 0.034

<5 years 0.16 0.02−1.00 0.050 0.34 0.09−1.25 0.105

Enabling factors

Employment status Full-time (and self-employed) Ref¢
Part-time 1.36 0.39−4.76 0.626 0.54 0.18−1.59 0.266

Student 0.99 0.04−22.45 0.995 0.44 0.02−7.81 0.578

Others (unemployed and retired) 4.32 0.92−20.27 0.062 0.30 0.05−1.60 0.106

Considered insurance expensive Yes Ref¢
No 2.09 0.76−5.77 0.151 0.62 0.30−1.29 0.202

Insurance Payment Regular Ref¢
Irregular 0.83 0.14−4.74 0.830 1.00 0.17−5.72 0.995

Source of information about the health system Friend Ref¢
Relative 0.44 0.11−1.66 0.225 0.50 0.16−1.58 0.241

City hall/government 0.13 0.02−0.64 0.012 0.48 0.15−1.52 0.212

Others 0.75 0.17−3.32 0.704 0.68 0.18−2.50 0.562

Still no information 0.52 0.07−3.70 0.516 1.78 0.26−12.16 0.553

Combined 0.55 0.06−4.89 0.593 0.78 0.12−4.85 0.797

Limitation in access due to communication barrier No Ref

Yes 3.53 1.37−9.09 0.008 2.16 1.03−4.52 0.039

Health system satisfaction Yes Ref¢
No 10.06 3.2−31.72 <0.0001 10.06 3.2−31.72 0.006

Need factors

Self-rated health status Good/very good/excellent Ref¢
Poor/fair 0.72 0.25−2.05 0.540 1.18 0.53−2.63 0.681

Table 5: Factors associated with the access to the Japanese health care system among adult Latin American migrants in Japan.
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should cover all the people at risk of CD, as recom-
mended by the WHO.2

Being born in Bolivia was a factor associated with
having a positive result in the standard diagnosis (p
value= 0.0022). In other non-endemic countries, Boli-
vians represent the highest number of people affected
with CD.45−50 However, the prevalence of the commu-
nity in Japan is 4-fold lower (5.3%) than in Europe
(22%).30,46,51−53 This can be explained because most of
the Bolivians in Japan came from areas with Japanese
colonies, Beni (42.2%) and Santa Cruz (38.2%). Beni is
a low endemic area for CD10,39,53 though Santa Cruz,
where all the positive participants are, is one of the
most endemic areas of the country, with a 45% in
Camiri.51 Whereas, it is lower (19%) in central-north
Santa Cruz regions, where the Japanese colonies are
located. but slightly higher than the prevalence of our
Santa Cruz Subgroup (14%).51 To the best of our knowl-
edge, there are no data about the vector situation in the
Japanese colonies in LA nor the influence of the distinc-
tive lifestyle maintained in these colonies on the intra-
domiciliary vector infestation.

PHC-based screening system has been imple-
mented in other non-endemic countries, referring to
secondary or higher levels only if necessary.3,20,54−56

In contrast, in Japan, the previous cases had been
followed exclusively by secondary and tertiary lev-
els.13 The maintenance of this structure contributes
to perpetuating the barriers for reaching the LA
migrants who work and live under inflexible job
schedules in rural areas of the country.19,25 Even it is
reported that the Japanese PHC doesn’t have a deci-
sive role as coordinator, Japan has a good public
health system responsive to conduct periodically offi-
cial screenings in the population.57,58 We believe that
these centers can offer CD screening and provide
care to asymptomatic individuals in Japan. However,
for a successful implementation, Japan will need to
consider strategies to overcome the identified bar-
riers that affect the access to medical care in the LA
migrant population and the challenges in the diagno-
sis and treatment of CD.

Even the insurance rate (96.6%) of our responders
showed an improvement compared with the results of
Suguimoto et al where 20% of the LA were uninsured,
still not all the full-time workers are covered with the
corresponding Employee Health Insurance, reflecting
the continuity of the irregulates in the migrant’s job
conditions reported for previous researches.10,25,59−62

Additionally, Language abilities, being a woman, dura-
tion of stay in Japan, knowledge source regarding the
JNHS, and JNHS satisfaction are all characteristics
linked to healthcare access in this study’s LA migrant
population.

Although Japan increased the number of health inter-
preters recently, language is reported as a constant bar-
rier independent of the migrant’s nationality.19,26,60,63
www.thelancet.com Vol 31 February, 2023
According to previous research, the use of cultural medi-
ators could improve the quality of health communica-
tion.64−65

In our study, women were more likely not to visit a
doctor when they need care. Gender social inequities
have a negative impact on the process of seeking care
worldwide.66−69 The results showed that LA has a rate
of unemployment three-fold higher than the national
rate and is mostly women.70 In addition, it is reported
poorer mental health in migrant women living in Japan
compared with native populations.63,71 Because of the
critical role of women in the mother-to-child transmis-
sion of T.cruzi, further research in this area would pro-
vide significant benefit.

The diagnostic protocol in Japan is an area of urgent
improvement.71,72 Due to the low number of positive
participants and the country homogeneity, we cannot
recommend the continuity of the use of RDT-CDP as a
screening tool. Besides, RDT-CDP reported bad perfor-
mance, explained by a possible association between the
test sensitivity and the IgG levels, in the Peruvian popu-
lation who represent 18% of the LA migrants in
Japan.9,73

As it was reflected through this discussion and in the
literature, several barriers affect the seeking behavior in
Chagas disease, hindering that the 80% of the popula-
tion in the screening model reach the screening. How-
ever, similar to European countries, the univariate
analysis showed that the strategy will be cost-effective
even if just 30% of the migrant population would be
diagnosed and treated.29

We believe that establishing a patient road-map
where the visits are compressed in time and frequency,
like other non-endemic countries, will improve the diag-
nostic and treatment procedure.56,20 Furthermore, pro-
viding locations for comprehensive care of CD in
selected public health centers with a multidisciplinary
team with transcultural and language skills will be
essential to overcome the current barriers.20

We didn’t assess the educational intervention imple-
mented. However, recent research supported that digital
tools, such as social media, can be a beneficial health
education resource.74,75

As limitations, some factors could affect a possible
recruitment bias. First, we couldn’t obtain the reason of
the people that declined to participate or a potential par-
ticipant list. Second, even though we conducted almost
the same number of activities with each embassy and
our capacity per venue was the same, we had fewer
Peruvian participants. Peruvians had significantly less
knowledge about CD. The educational system tried to
overcome this barrier, but as described in previous
articles, the seeking behavior is influenced by both the
previous and the acquired knowledge.17,19 Third, part of
the data collection was conducted during the COVID-19
pandemic and the entrance restrictions in the embassy
venue influenced the short number of children in our
9
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cohort. Nevertheless, the embassies activities attend the
needs of the entire LA population in Japan, ensuring
that our cohort was similar to the actual population in
other characteristics as gender, place of residence, and
job. Fourth, few participants from other countries out of
Brazilians, Bolivians, and Peruvians were included in
the study. However, this trend mimics the real situation
because these three countries represent nearly 95% of
the total LA living in Japan.9

The cost-effectiveness analysis has some simplifica-
tions. We didn’t consider the reduction of mother-to-
child transmission even this is a priority area world-
wide. Due to the lack of data, we assumed the same life
expectancy of Japanese for the LA migrants. This could
be a very optimistic approach considering that the Japa-
nese had one of the highest life expectancies worldwide
and the LA migrant’s life conditions differ from
Japanese.10,25,26,39,71,76 However, research showed that
the lifestyle of the host country also influences the
migrant population.77,78 Furthermore, studies con-
ducted in Japan reported poor mental health in
migrants.70,79,80 Even though we didn’t consider the
impact that screening would have on their life due to
the limited data in this area. Also, we couldn’t include
mental health in the need factors of accessibility to the
JNHS, for the complexity of obtaining this data in our
venues. In addition, there is no data about the quality of
life of the CD patients in non-endemic areas and the
utilities used were obtained in studies from endemic
areas.

To conclude, this study provides important epidemi-
ological and economic findings that support the imple-
mentation of a comprehensive CD screening program
in the LA migrant population in Japan, particularly
among Bolivians. However, additional efforts should
focus on overcoming the identified barriers that could
affect the implementation of a future system of care for
the people affected with CD.
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