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Abstract

Background:

Differences in asthma prevalence between urban and rural areas have been observed
worldwide. Epidemiological studies in middle- and low-income countries suggest that
internal migration processes may partly explain these disparities.

Objective:

To investigate the association between internal migration and asthma in children living in
transitional areas of Ecuador

Methods:

A cross-sectional study was conducted using data from a birth cohort of children
living in a tropical coastal region in northwestern Ecuador. Asthma indicators included
wheezing in the past 12 months, ever wheezing, and asthma diagnosis by a doctor.
Internal migration was defined as a change of residence between geographical units:
cantonal, parish, and census tract. The relationship between asthma and migration
was analyzed using binary logistic regression.

Results:

Of 2,404 participants, 1,818 children met the inclusion criteria. Among them, 2.8%
experienced cantonal migration, 11.9% parish migration, and 24.6% census tract
migration. The prevalence of wheezing in the past 12 months, ever wheezing, and
asthma diagnosis by a doctor was 13.1%, 33.3%, and 7%, respectively. Children
with a history of cantonal migration were more likely to have experienced wheezing
compared to those who did not migrate (OR 1.56; 95%CI 0.87-2.79).

Conclusions:

Changes in residence between smaller or adjacent geographic units appeared not to
be associated with asthma prevalence. However, cantonal migration may play a role
in respiratory health outcomes.
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Cross-sectional Study

Resumen

Antecedentes:

Se han observado diferencias en la prevalencia de asma entre areas urbanas y
rurales en diferentes partes del mundo. Estudios epidemiolégicos en paises de
ingresos bajos y medios sugieren que los procesos de migracién interna podrian
explicar parcialmente estas disparidades.

Objetivo:
Investigar la asociacién entre la migracion interna y el asma en nifios que viven en areas
de transicién en Ecuador.

Métodos:

Se realiz6 un estudio transversal utilizando datos de una cohorte de nacimiento de nifios que
residen en una region tropical costera del noroeste de Ecuador. Los indicadores de asma
incluyeron sibilancias en los ultimos 12 meses, sibilancias alguna vez y diagndstico de asma
por un médico. La migracion interna se definié como el cambio de residencia entre unidades
geograficas: cantonal, parroquial y sector censal. La relacion entre el asma y la migracion se
analizé mediante regresion logistica binaria.

Resultados:

De 2,404 participantes, 1,818 nifios cumplieron con los criterios de inclusion. Entre ellos, el 2.8%
experimentd migracion cantonal, el 11.9% migracion parroquial y el 24.6% migracion sectorial. La
prevalencia de sibilancias en los ultimos 12 meses, sibilancias alguna vez y diagnéstico de asma por
un médico fue del 13.1%, 33.3% y 7%, respectivamente. Los nifios con antecedentes de migracion
cantonal tuvieron mas probabilidades de haber experimentado sibilancias en comparacion con
aquellos que no migraron (OR 1.56; 1C95% 0.87-2.79).

Conclusiones:

Los cambios de residencia entre unidades geograficas mas pequenas o adyacentes no
parecieron estar asociados con la ocurrencia de asma. Sin embargo, la migracion cantonal
podria desempefiar un papel en los resultados relacionados con la salud respiratoria.

Methods and analysis Results

Relationship between internal migration and childhood
asthma
ECUAVIDA Birth Cohort
(November 2006 - Dec;e;berZOOS)
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Remark

1) Why was this study conducted?

Scientific reports have proposed differences in asthma prevalence associated with
international migration; however, there are no reports of such differences in low- or middle-
income countries with internal migration, where environmental, social, and cultural
changes may be associated with increased asthma prevalence

2) What were the most relevant results of the study?

Internal migration between medium-sized territor ies showed a higher probability of asthma
symptoms, although this relationship was not statistically significant. Internal migration
between small-sized territories did not suggest an increase in the occurrence of asthma.

3) What do these results contribute?

Internal migration between medium-sized and more distant territories could be related to
an increase in asthma symptoms. This highlights the importance of considering distance,
environmental and social changes in the analysis of asthma occurrence and symptoms.

Introduction

Asthma is a public health problem worldwide, affecting all age groups and is considered the
most common chronic lung disease in children *. Worldwide, it is estimated that more than
334 million people suffer from this disease °. The International Study on Asthma and Allergies
in Childhood (ISAAC III) reported an average prevalence of 15% in Latin America. In
Ecuador, the prevalence was 10.9% in adolescents aged 13 to 14 7.

Generally, asthma prevalence studies are accompanied by risk factor analysis that addresses
genetic *°, environmental and social determinants of the disease *'°. Within the social
determinants of asthma, urbanisation and migration processes have become the main
factors associated with differences in asthma prevalence in countries with different levels of
development and between urban and rural areas '"'2. In the case of the migration process,
epidemiological studies have focused mainly on the effects of international migration
because this type of migration produces changes in exposure to allergens, lifestyles, diet,
and the environment, all of which are related to the occurrence of asthma and other allergic
diseases ', Studies of international migrants have shown that place of birth, age at migration,
and length of residence are important factors in understanding differences in asthma
occurrence between migrant and resident populations '*'¢.

In Latin America, epidemiological studies in several countries have indicated that asthma is
mainly associated with populations with fewer economic resources and living in urban areas.
A large part of these populations are composed of internal migrants who arrive in cities in
search of opportunities "5,

Like the process of international migration, internal migration entails a series of
environmental, social and psychological changes that could be related to the occurrence of
asthma. However, there is little information on the relationship between internal migration
and asthma in low- and middle-income countries. It is likely that social processes such as
internal migration, mobility, and urbanisation are associated with different types of clinical
presentation and disease evolution '**. For this reason, the present study evaluated the
relationship between internal migration and asthma in a child population in Latin America.
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Materials and Methods

Context of the study

The present study was part of a birth cohort named ECUAVIDA (Impact of early lifetime
exposures to geohelminth infections on the development of vaccine immunity, allergic
sensitisation, and inflammatory diseases in children living in tropical Ecuador) *'. The
ECUAVIDA project aimed to investigate the effects of prenatal and postnatal care for exposure
to soil-transmitted helminths on developing atopy and allergic diseases from birth to eight
years of age. The study recruited participants from November 2006 to December 2009 for a
total of 2404. The sample in the ECUAVIDA study was calculated taking into account that
approximately 50% of mothers would be infected by geohelminths and that 35% of children
would have at least one documented geohelminth infection during early childhood, which
would give the study a potency greater than 80% and a significance level of 0.05 to detect a
difference in asthma prevalence of at least 6% %2

The collection of information for each child was provided by the mother around the time of
birth, seven and thirteen months, and at two, three and five years. Data collected for children
included demographic, lifestyle, psychosocial, dietary, child morbidity, and clinical outcomes.
Follow-up of participants up to the age of five was completed in June 2014. The recording

of information on the migration history of the participants throughout the follow-up in the
ECUAVIDA study allowed us to explore the relationship between internal migration and asthma.

Study design

This is a cross-sectional study nested in the ECUAVIDA birth cohort. It evaluated the relationships
between a history of internal migration and mobility and the occurrence of asthma at five years of
age. The present study followed the STROBE guidelines for reporting observational studies.

Population and area of study

This study focused on the ECUAVIDA cohort population at age five. Participants were
residents of the cantons of Quinindé, La Concordia and Puerto Quito, located in northwest
Ecuador. The study area is characterised by a tropical climate with an average annual
temperature of 30 °C and 75% humidity, where Quinindé is the most populated canton with
137,000 inhabitants with a rural predominance (76%). The most populated and important
centre in the area is the capital of the canton Quinindé, with 30,000 inhabitants, concentrating
most of the urban population. Apart from Quinindé, the other two important centres with
populations greater than 15,000 inhabitants are La Concordia and La Unidn, settlements
considered rural towns by the political division of Ecuador when the study began.

Geographically, the study area included 3 cantons (territorial districts made up of urban and
rural parishes and the cantonal capital), 9 parishes (lower-level political-territorial division)
and 330 census sectors (extension of territory with perfectly defined limits for the national
census, made up of an average of 70 dwellings), of which 38 represent settlements of different
population sizes such as parish capitals, towns and communities (Figure 1). The main
economic activities in this region are focused on livestock, agriculture, and the cultivation of
African palm and tropical fruits.

Sample
The sample was non-probabilistic.

Inclusion criteria

Children aged five years or older who were recruited at birth for the ECUAVIDA cohort
resided within the study area, had complete migration history data, and had information on
clinical evaluations for asthma.

Exclusion criteria Tutors/parents of children who did not want to participate in the study and
the inability to locate the children’s homes.
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Figure 1. Description of the study area

Data collection

Data on migration history were collected through the addresses and geographic coordinates of
each participants households, which were obtained at each visit during the follow-up period.
Based on these coordinates, it was possible to identify each participant’s residence history.

In this study, migration was defined as a person’s change of residence from one geographical unit
to another. In this way, three types of internal migration indicators were considered according

to the geographical unit available in the study area: migration between census tracts, migration
between parishes, and migration between cantons. Additionally, it was possible to evaluate the
mobility of the participants, understood as the number of house changes. Such changes could
occur within the same geographic unit or different units. The study evaluated two mobility
indicators: change of house in the last two years and change of house in the last five years.

Information related to the cumulative frequency of asthma in participants when they turned
five years old came from the questionnaire applied to the participant’s mother or guardian by
an interviewer trained in the ECUAVIDA cohort. This instrument included sociodemographic
information such as sex, mother’s ethnic self-perception, area of residence, history of asthma
and the mother’s agricultural activities, humidity and tobacco smoke inside the house, as well
as questions based on the ISAAC phase II study: Has the child wheezed in the last 12 months?,
Has the child wheezed at any time in his/her life? and Has the child been diagnosed with
asthma by a doctor? (2.

Ethical aspects

The data come from the ECUAVIDA cohort, a project approved by the Ethics Committee
of the Pedro Vicente Maldonado Hospital (June 13, 2005) and the Universidad San
Francisco de Quito (November 6, 2010) and registered as an observational study (ISRCTN
41239086, https://www.isrctn.com/ISRCTN41239086).
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Statistical analysis

Descriptive analyses using absolute frequencies and percentages were used to estimate the
prevalence of migration and asthma indicators, as well as to characterise the study population.
The associations between asthma and migration history were estimated with Odds Ratio (OR)
and their respective confidence intervals (95%CI) adjusted for sociodemographic variables
and asthma-related factors using multivariate analyses with binary logistic regression for

each of the three response variables (wheezing in the last 12 months, wheezing at some time,
and doctor’s diagnosis of asthma). P values < 0.05 were considered statistically significant
associations. Data analyses were performed using the SPSS statistical package version 29.

Results

Of the 2404 participants obtained during the recruitment period of the ECUAVIDA cohort, 1818
children (75.6%) met the criteria. Table 1 describes the sociodemographic variables, migration,
and asthma. In the study, 51% (n= 928) were male, 26.8% (n= 488) of the children had mothers
self-identified as Afro-descendant and 55.5% (n= 1,009) of the children lived in rural areas.
Concerning migration variables, 2.8% (n= 51) of the children migrated from canton, 11.9% (n=
216) from parishes, and 24.6% (n= 447) from the census tract in the last five years. When asked
about the change of address, 52.5% (n= 955) of the respondents stated the change of address in
the last five years and up to 10.7% (n = 195) changed their address four or more times.

Regarding asthma variables, 13.1% (n= 238) had wheezing in the last 12 months, 33.3% (n=
605) had wheeze ever, and 7% (n= 127) were diagnosed with asthma by a doctor. In the study,
6.8% (n= 121) of the children’s mothers had a history of asthma, 22.8% (n=415) of the children
lived in damp houses, and 13% (n= 235) lived with the presence of tobacco smoke inside the
homes in the last two years.

Table 2 presents the multivariate analyses of the three asthma indicators and the history of
migration and mobility adjusted by sex, mother’s ethnicity, agricultural activity, history of
asthma of the mother, humidity in the house and presence of tobacco smoke in the child’s
home in the last two years. The multivariate model that analysed the association between
wheezing in the last 12 months with migration and mobility history showed that children
with history of cantonal migration had 39% more chances of asthma compared to those with
no history of migration, but not statistically significant (OR: 1.39; 95% CI: 0.66-2.94). In the
case of change of residence in the last two years, children with a history of change of residence
presented 27% more asthma compared to those without a history (OR: 1.27; 95% CI: 0.95-
1.70) with no statistical significance. Likewise, in the multivariate analysis for wheezing ever
and cantonal migration, children with history of wheezing ever presented 56% more asthma
(OR: 1.56; 95% CI: 0.87-2.79) but not statistically significant. No important associations were
found for the other categories.

Discussion

The interest in migration and asthma is mainly based on international migration and seeks to
understand how environmental, social and cultural factors influence the prevalence of asthma
in migrant populations. We set out to analyse the relationship between internal migration and
asthma in children at 5 years of age who were part of a birth cohort. For this study, internal
migration was defined as the change of geographical units without considering whether the
person migrated from a rural to an urban area. Migrations between census wards and parishes
are migrations within the study area, while cantonal displacement is distant migrations within
the country that are outside the study area. This definition considers the geographical context
of the study area and is related to the distance of mobilisation.

Our study did not find enough evidence to indicate that migrations between census wards and
parish had any association with asthma symptoms. However, those with a history of cantonal
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Table 1. Univariate description of the variables of sociodemographic, migration and asthma.

Variable Category n %
Sex Male 928 51.0
Current residence area Urban 809 445

Rural 1,009 55.5

. - Mestiza 1,330 73.2
Mother's ethnicity Afroecuatoriana 488 26.8
Cantonal migration Yes 51 2.8
Parish migration Yes 216 11.9
Census ward migration Yes 447 24.6
Moving house in the last 2 years Yes 557 30.6
Moving house in the last 5 years Yes 955 52.5
=24 195 10.7

3 176 9.7

Number of house changes in the last 5 years 2 89 49
1 495 27.2

0 863 47.5

Wheezing in the last 12 months Yes 238 13.1
Wheezing ever Yes 605 333
Doctor’s diagnosis of asthma Yes 127 7.0
History of asthma of the mother Yes 121 6.8
Mother's Agricultural Activities Yes 108 6.1
Humidity in the house Yes 415 22.8
Tobacco smoke inside the house Yes 235 13.0

migration did present a higher prevalence of asthma symptoms, although this relationship was
not statistically significant. This finding could suggest that, in the context of internal migration
in low- and middle-income countries, the greater the distance of internal migration, the
greater the occurrence of asthma cases. It is very common to expect more significant cultural,
environmental, and lifestyle changes the further away the migrant’s destination, factors related
to variations in the prevalence of asthma *.

Most of the evidence linking migration and asthma comes from studies that evaluate
international migration because this type of geographic displacement is recorded by the
country of origin as well as by the country of destination. These studies have shown that
migrants from low—and middle-income countries have a lower prevalence of asthma
compared to the host country population . However, this prevalence increases with the years
of residence in the new country until it equals the prevalence of the host population. For
example, a U.S. study of 91,642 children ages 0 to 17 found that children born outside the U.S.

Table 2. Multivariate models of migration, mobility variables and asthma

Variable

Wheezing in the last Doctors’ diagnosis of
12 months asthma

Category OR* IC95% OR* IC95% OR* IC95%

Wheezing Ever

Cantonal migration

Parish migration

Census ward migration

Moving house in the last two years
Moving house in the last five years

Yes Vs. No 1.39 0.66-294 1.56 0.87-2.79 1.04 0.36-3.04
Yes Vs. No 0.92 0.59-1.44 097 0.70-1.33 1.10 0.61-1.95
Yes Vs. No 0.88 0.63-1.23  0.92 0.72-1.16 0.79 0.49-1.26
Yes Vs. No 1.27 0.95-1.71  1.03 0.83-1.28 0.98 0.65-1.48
Yes Vs. No 1.01 0.77-1.34  0.98 0.80-1.20 0.90 0.62-1.32

Number of house changes in the last five years 24Vs. 0 1.01 0.62-1.63  0.95 0.67-1.35 1.08 0.58-2.01

3Vs.0 0.87 0.52-1.47 094 0.65-1.34 0.50 0.21-1.20
2Vs.0 0.98 0.50-1.91 091 0.56-1.47 1.05 0.43-2.55
1Vs.0 1.07 0.77-149  1.03 0.81-1.31 0.95 0.61-1.49

*OR adjusted for sex. mother's ethnicity. The mother's agricultural activity. A history of asthma in the mother. humidity in the house and presence of tobacco smoke in the child's

home for the past two years
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compared to those born in the U.S. were less likely to experience wheezing at some point (OR:
0.53) and wheezing in the past year (OR: 0.34). In the U.S. study, the associations between the
child’s place of birth and asthma remained significant when the multivariate model included
age, sex, ethnicity, annual household income, residence in metropolitan areas, and the child’s
history of moving to a new home .

Regarding the association between internal migration and asthma, there are few studies
evaluating this relationship, even though this type of migration is the most frequent. These
studies have used different approaches and different dimensions of internal migration to
evaluate the effects of this process on the occurrence of asthma. For example, some studies
have evaluated the effects of internal migration on the occurrence of asthma in populations
that have been relocated or evacuated after some natural or social event. Thus, a study
conducted in Japan showed that the population evacuated after the 2011 earthquake presented
an increase in asthma cases during and after the participants migrated to temporary housing,
which could suggest a sensitisation to allergens in temporary housing despite later leaving the
housing *. However, the study does not describe the distance to which they were mobilised.
limiting the analysis of the influence on asthma cases in the new residence environment.

On the other hand, a good part of the studies that relate internal migration with the occurrence
of asthma have focused on the comparison of urban population groups with a history of rural-
urban migration. A study conducted in Salvador de Bahia-Brazil showed that people with a
history of rural-urban migration had 57% more cases of moderate-severe asthma and 80% more
cases of uncontrolled asthma symptoms compared to those without a history of rural-urban
migration *. Likewise, a previous study carried out in the city of Esmeraldas, Ecuador, reported
a higher prevalence of wheezing in the last 12 months in those with a history of rural-urban
migration (OR: 1.66; 95% CI: 1.15-2.41) compared to people without a history of migration .

However, not all studies show the same relationship. A study conducted in an urban area of
Argentina showed that adolescents aged 13 to 14 with a history of rural residence had the same
prevalence of wheezing as those who had always lived in the urban area **. Finally, a study in
Ecuador evaluated migratory patterns in children living in rural areas, finding that children
from rural areas who migrated during the first year of life had a higher risk of wheezing than
those who did not migrate %. The lack of association between internal migration and asthma,
in the case of changes in parish and census tract, could be explained by the short travel
distances between these two geographical units. Migration between parishes and census tracts
likely occurs in the same environmental and social environment, so it does not have a relevant
impact on changes in people’s lifestyles. That is, after the residential change, people continue
with the same activities as the previous home, such as raising pets, the presence of pets,
environmental exposure, and agricultural activities that are very similar to the previous place
of residence, given the proximity of migration.

In addition to migratory movements, the present study had the opportunity to evaluate the
effect of house changes on the occurrence of asthma. This relationship was studied mainly in
the 1960s and 1990s, although the results of these studies were contradictory **32. The first
study to look for an association between sociodemographic variables, house changes and
asthma was conducted in the United Kingdom in a cohort of more than 14,000 participants
from the National Child Development Study (NCDS) in England. In this study, the
distribution of asthma according to social class was associated with the fact that fewer people
with asthma resided in rented houses compared to those who owned the homes. Similarly, it
was observed that the fewer people in the child’s room, the fewer cases of asthma *. Another
study conducted in the outskirts of Plymouth, United Kingdom, with a sample of 11,000
participants aged 4 to 16 years, also found no significant differences between change of address
and asthma (OR: 1.12; 95% CI: 0.89-1.41) or in the number of changes of address *'.
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In the present study, it was found that 52.5% of the participants moved house at least once
until the age of five and that 10.7% of this group did so at least four times. However, neither the
change of house nor the frequency of change of residence was associated with the occurrence
of asthma. One of the possible reasons for not finding this association between changes in
residence and the occurrence of asthma in our study would be related to the fact that there

is no complete information on the state of the homes. Studies on the internal conditions of
homes have shown that homes in poor condition, especially those with mould and moisture,
are associated with more asthma cases *. For example, in a study conducted in southern
Poland on 3,237 primary school students, they found that dwellings with the presence of
dampness were associated with higher cases of asthma and wheezing in the last 12 months *°.

Another study in Japan, between January 2011 and March 2014, with a follow-up of 13 years,
looked at 60,529 participants to examine the associations between the presence of mould and
smoke from wood or chimneys and the occurrence of wheezing in children. The authors found
statistical significance for the occurrence of wheezing in children in the presence of mould
growth (OR: 1.13; 95% CI: 1.06-1.22) and smoke from wood or chimney (OR: 1.23; 95% CI:
1.03-1.46) in dwellings *. In the present study, it was found that 22.8% of the children’s houses
had humidity, and in 13% of the homes, the respondents declared the presence of tobacco
smoke, variables used in our statistical models.

Our study faces several limitations that must be considered when interpreting the results. First,
there is no universally accepted consensus for the definition of asthma nor a gold standard

for its diagnosis. This implies that when using indicators such as clinical asthma symptoms,
there is a risk of misdiagnosis, either in the form of underdiagnosis or overdiagnosis. However,
most epidemiological studies use this definition, as it is a practical and accepted definition

for studies of large populations *. Second, the data analysed came from a birth cohort, and

an inherent challenge to this type of longitudinal study is the loss of participants over time,
especially due to migration. In our case, many children moved between cantons, some of
whom eventually returned, while others migrated without return. These losses in follow-up
could affect the study’s ability to detect robust associations between cantonal migration and
asthma prevalence, thereby reducing power and potentially skewing the results. However, the
sample for the cohort was calculated with 20% more population in case of losses to reduce the
impact of losses on our results. Finally, our study did not investigate the direction of migration
or other factors related to the migration process that could influence the onset of asthma;

for example, aspects such as the socioeconomic conditions of the place of destination, air
quality, access to health services, and other environmental and social determinants related to
migration that could play a crucial role in the development of asthma.

Conclusions

In the present study, no statistically significant associations were found between internal
migration and asthma. However, of the three migration dimensions evaluated, the one that
required a more distant transfer (cantonal migration) was related to a higher probability

of asthma symptoms. This could suggest that internal migrations between more distant
geographic units could be related to a higher prevalence of asthma. It is important to carry out
other studies that evaluate not only the history of migration but also other elements, such as
the direction and distance of migration.
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