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Abstract

Background While foreign migrants contribute to economic development, they may impact public health by
transmitting communicable diseases to the local population. With its geopolitical position, Thailand has been a
primary destination for migrants from neighbouring countries in Southeast Asia and beyond. This positioning

makes it a focal point for examining the complexities of migration dynamics and its implications for public health.
Through a quantitative analysis, this paper investigates the influence of foreign migrants on physical health issues in
Thailand, exploring their impact on various types of communicable diseases. The utilization of provincial-level data
from Thailand offers insights into the localized effects of migrant populations on public health within the country.
These insights can serve as a valuable resource for researchers and policymakers who conduct comparative analyses,
facilitating a deeper understanding of the complex relationship between international migration and public health
worldwide.

Methods A spatial panel autoregressive model (SAR) is applied on the provincial level communicable diseases and
socio-economic data in Thailand from the period 2016 to 2021.

Results The results indicate that the influence of foreign migrants on communicable diseases in Thailand varies
depending on the type of disease. While an increase in migrants correlates with a higher prevalence of respiratory
and other communicable diseases, it conversely reduces the prevalence of vaccine-preventable diseases. Additionally,
we found that migrants do not significantly impact the prevalence of food- and water-borne diseases, insect-borne
diseases, animal-borne diseases, or sexually transmitted diseases in Thailand. Additionally, other factors, such as GPP
per capita, unemployment, poverty, and technology access, strongly correlate with most types of communicable
diseases.

Conclusion As revealed by this study, the increase in migrants leads to a rise in respiratory and other communicable
diseases, as well as a decrease in vaccine-preventable diseases, which carries significant policy implications. These
results urge policymakers, the Ministry of Labour, and the Ministry of Public Health to implement tailored policies
and measures to enhance public health and effectively mitigate the risk of communicable diseases transmitted by
migrants in the future.
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Introduction

International migration undoubtedly impacts the eco-
nomic growth of the recipient countries, primarily
through the expansion of the workforce, thus contrib-
uting to an increase in GDP. A survey by the Thailand
Development Research Institute (TDRI) in 2016 esti-
mated that foreign migrants contributed 0.16% to
Thailand’s GDP [1]. However, beyond its economic impli-
cations, international migration also exerts a notable
influence on the health aspect of migrant sources, tran-
sit, and recipient countries. The movement of popula-
tions between locations with different health conditions
can foster health risks that affect both migrants and the
population in the recipient countries [2]. This is primarily
attributed to the potential transmission of communicable
diseases, such as respiratory illnesses, viral and parasitic
infections, contagious skin diseases, and intestinal infec-
tions, from foreign workers to the local population. Addi-
tionally, the unsanitary living conditions and poor quality
of life of foreign workers may exacerbate public health
concerns in the receiving country, leading to an increased
risk of disease transmission [2—4].

With its unique geopolitical position, Thailand serves
as a primary destination for migrants from neighbour-
ing countries in Southeast Asia and beyond. In 2020, it
had the highest stock of foreign workers in Association of
Southeast Asian Nations (ASEAN) [5]. This positioning
makes it an ideal focal point for examining the complexi-
ties of migration dynamics and its implications for pub-
lic health. Furthermore, grappling with a labour shortage
and offering relatively higher wage rates compared to
neighbouring nations, Thailand continues to attract a
growing number of workers, particularly from the CLMV
region (Cambodia, Laos, Myanmar, and Vietnam).

Figure 1 shows the incidence rate of different types
of communicable diseases per 1,000 people in Thailand
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from 2016 to 2021, indicating that those related to food
and water represented the highest incidence rate, averag-
ing 16.74 cases per 1,000 people during the period. This
is followed by other communicable diseases, respira-
tory diseases, insect-borne diseases, vaccine-preventable
communicable diseases, sexually transmitted diseases,
and animal-borne diseases, which affected on average of
8.32, 6.30, 1.17, 1.00, 0.60 and 0.14 cases per 1,000 peo-
ple, respectively.

Figure 2 plots the number of foreign migrants along
with number of communicable diseases patients in Thai-
land from 2016 to 2021. It appears that the two statistics
tend to move in the same direction. In 2016, there were
1,476,841 foreign migrants in Thailand, which increased
to 3,005,376 in 2019. During the same period, the number
of communicable disease cases also rose, from 2,593,985
in 2016 to 2,879,287 in 2019. Moreover, both figures
fell in 2021, to 2,350,677 migrants and 1,103,662 com-
municable disease cases during the Covid-19 pandemic
in 2020-2021, when travel restrictions were enforced,
resulting in a reduction in both foreign migrants in the
country and the spread of communicable diseases.

Therefore, the statistics shown above seems to sug-
gest that foreign migrants can significantly impact the
physical health of receiving countries through the trans-
mission of communicable diseases, a matter of consider-
able interest for understanding the relationship between
international migrant arrivals and health outcomes.
While prior research has explored this relationship in
various regions like Europe, the U.S., South America, and
Asia [8-14]. Studies specific to Thailand are limited and
often consist of survey or descriptive studies in localized
areas [15-19].

Moreover, existing studies have typically focused on a
limited set of diseases such as syphilis, respiratory dis-
eases, malaria, and hepatitis B, rather than examining
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Fig. 1 Number of patients suffering from different communicable diseases per 1000 people from 2016-2021. Source: [6]
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Fig. 2 Number of migrants and patients with communicable diseases in Thailand from 2016-2021. Source: [6, 7]

a comprehensive range. Therefore, this study aims to
address these gaps by investigating the impact of foreign
migrants on various types of communicable diseases in
Thailand. Utilizing provincial-level data covering the
period from 2016 to 2021 across all 77 provinces, this
study offers a comprehensive overview of the overall
impact of foreign migrants on the health of the Thai pop-
ulation. The findings are expected to inform public health
officials and policymakers in formulating effective inter-
ventions and policies nationwide. Furthermore, address-
ing this issue can help dispel any misconceptions or
stereotypes regarding migrants, fostering social harmony
and integration between international migrant commu-
nities and the local population.

This study aims to address the gap in the literature
by examining the effects of foreign migrants on vari-
ous communicable diseases in Thailand, including those
related to food and water, respiratory diseases, insect-
borne diseases, vaccine-preventable diseases, sexually
transmitted diseases, and animal-borne diseases. Using
provincial data spanning from 2016 to 2021 across all
77 provinces in Thailand, this study provides compre-
hensive insights of the impact of foreign migrants on the
health of the Thai population. The findings may be use-
ful for public health officials and policymakers in design-
ing appropriate interventions and policies to address this
issue nationwide.

Background on migrants in Thailand

The Thai government has continuously revised the Thai
Alien Working Act since its inception in 1978 to create
official allowances, working conditions and work per-
mits for foreign workers. Amendments include allowing
workers from neighbouring countries including Myan-
mar, Laos, and Cambodia to work in Thailand in 1992,
and implementing foreign worker management policies,
including the requirement for them and their families
to register with the Ministry of Interior and obtain work
permits from the Ministry of Labour in 2004. Further
updates, such as fee reductions and streamlining work
permit processes, were introduced after 2008. Recent
developments include the introduction of the Royal
Enactment for Foreign Migrant Management, which
developed the work permit system for foreign migrants,
particularly for CLMV citizens, and addressed the man-
agement of business employing foreign migrants, along
with their roles and responsibilities during 2017-2018.
Additionally, the Thai Alien Working Act of 2019 was
implemented to issue work permits for skilled workers
and business personnel. Overtime, the Thai Alien Work-
ing Act has been updated in response to changes in eco-
nomic conditions, such as the COVID-19 pandemic,
and labour market conditions, including new regula-
tions and policies for work permits, fees, and security
[20, 21]. Despite these measures, labour immigration
has significantly increased, rising from 1,476,841 in 2016
to 2,350,677 in 2021, representing a 59.17% increase as
shown in Fig. 3. Although there was a drop in the num-
ber of foreign migrants from 2019 to 2021 due to the
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Fig. 3 Number of migrants in Thailand from 2016-2021. Source: [7]

restriction of travel during the COVID-19 pandemic, the
number still shows and upward trend from 2016.

The Central region has the highest migrant con-
centration accounted for 52.54% of the total number
of migrants in the country, followed by the Southern
(14.21%), Northern (8.95%), and Northeastern (2.26%)
regions. The increase in migrants is evident across all
regions with the Northeastern region experiencing the
highest surge since 2016 (with 153.02% increase). Other
regions with notable migrant concentrations include
tourist destinations and industrial centers.

Currently, there are four main categories of foreign
migrants in the country:

1) Skilled-labour migrants, including Ordinary skilled-
labour type (regulated under Act No. 59) such as
specialists, investors, craftsmen, and manufacturers,
as well as migrants under The Thailand Board of
Investment (BOI) agreement (Act No. 62).

2) Whole Life migrants (regulated under Act No. 59),
who received a whole life work permit in Thailand
under the Announcement of the Revolutionary
Council No. 322 on 13 December 1972.

3) Minority migrants (regulated under Act No.

63/1), who do not hold Thai citizenship and have
documents issued by The Ministry of Interior while
awaiting work permit application approval.

4) Other Ordinary migrants, who are not considered
skilled-workers and include migrants permitted to
work under Memorandum of Understanding (MoU)
agreements (Act No. 59 with MoU). This category
encompasses individuals from CLMYV. Additionally,
it includes migrants from Myanmar, Laos, and

2019

2020 2021

Cambodia whose work permits have expired,
seasonal attendees entering the country using a
border pass (Act No. 63/2 issued since 13 July 2021),
and migrants from Myanmar, Laos, and Cambodia
who received work permits under government
agreements on 20 August 2019 and 29 December
2020 [21].

Figure 4 illustrates the distribution of the four catego-
ries of migrants in Thailand in 2021. The data reveals
that Other Ordinary migrants, particularly those from
Myanmar, Laos, and Cambodia comprise the larg-
est proportion, totalling 2,131,751 individuals, repre-
senting a 90.68% of the total migrant population in the
country. This followed by 137,710 Ordinary skilled-
labour migrants, accounting for 5.86%, 81,148 Minority
migrants at 3.45%, and 68 Whole Life migrants, consti-
tuting 0.003%.

According to the Labour Market Information Admin-
istration Division, migrants in Thailand are predomi-
nantly employed in five key industries: the production
sector, especially in the food and beverage sector; the
construction sector; the wholesale and retail sec-
tor; the agricultural and forestry sector; and the social
and service sectors. These sectors account for 19.98%,
18.98%, 16.95%, 11.71%, and 8.36%, respectively, of the
total migrant population in Thailand in 2021 [22]. For
migrants from the CLMV, most Cambodian migrants
are employed in the construction sector, followed by
the service sector and agricultural and forestry sector.
Meanwhile, migrants from Laos predominantly work
in the food and beverage sector, followed by the service
sector and agricultural and forestry sector. In the case of
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migrants from Myanmar, their primary employment is in
the construction sector, followed by the food and bever-
age sector, other production sectors, and the service sec-
tor. Finally, Vietnamese migrants mainly work in the food
and beverage sector, followed by other production sec-
tors and the service sector [23].

Given the high representation of migrants in the pro-
duction and construction sectors, particularly those cat-
egorized as Other Ordinary migrants, including citizens
from CLMV, who enter under MoU and government
agreements, many reside in work camps and migrant
dormitories provided by their employers. These accom-
modations can be characterized as crowed, and poorly
ventilated. There is commonly little personal space.
Migrant workers who have family members with them
will typically rent houses near the workplace. Typically,
workers reside in communities primarily composed of
individuals of the same nationality. Those employed in
the agricultural and service sectors often reside in accom-
modation provided by their employers, or the employer
of the plantation allows migrants to build their own
houses in an area of the plantation. Usually, this means
rough housing, shared bathrooms, and pose health risks
to all inhabitants due to limited access to clean water, in

contrast to year-round workers, who tend to be accom-
modated in more robust constructions that offer decent
sanitation facilities and access to clean water. Dur-
ing work hours, both Thai and foreign migrant workers
commonly work together in the industries. Additionally,
migrants establish social connections with local residents
outside of work, such as at local markets or through ser-
vice sector providers [21, 22, 24, 25].

Regarding health security and welfare for migrant
workers in Thailand, foreign migrants, typically fall-
ing under the Other Ordinary group of migrants, can
access healthcare services through the Thai social wel-
fare system if they are registered as firm employees, or
through health insurance services for migrants if they
are not registered, such as household service workers,
and those working in agricultural sector. According to
the Thai social welfare system (Social Security Scheme),
foreign migrants who are registered as firm employ-
ees must pay 5% of their income to the Social Security
Fund, with employers and the government contributing
5% and 2.75% of the workers’ income, respectively. This
allows them to access healthcare services offered by this
scheme [26]. Foreign migrants who are not enrolled in
the Social Security Scheme can access healthcare services
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by enrolling in the Thai health insurance service of the
Ministry of Public Health, where they are required to
pay yearly health check and health security insurance
fees to receive healthcare services at registered hospi-
tals. Despite the right of all migrant workers in Thailand
to access these health services and employers generally
covering insurance fees as a welfare benefit for work-
ers, approximately 13% of total migrants in the country
have not applied for the health insurance system [27].
Additionally, employers are sometimes reluctant to sup-
port their employees with these welfare benefits [25, 28].
This is attributed to limited access in some provinces,
particularly those near the border, financial burdens for
migrant workers, shortages of healthcare personnel, and
inadequate funding to support migrant health insurance
services [29-31]. Consequently, there remains a risk of
lower healthcare access and systems for migrants in the
country, posing potential health risks for the migrants
and the local population, particularly concerning the
transmission of communicable diseases.

Literature review

Migrants can play a role in the transmission of communi-
cable diseases in destination countries. This potential risk
of infection arises from the migration of labourers who
may carry diseases from their countries of origin. These
diseases may include respiratory illnesses, insect-borne
diseases, sexually transmitted diseases, food and water-
borne diseases, and animal-borne diseases [4, 19]. Addi-
tionally, foreign migrant workers often face challenges
such as low standards of living, poor working conditions,
and limited access to public health services compared
to local residents. This disparity can increase the risk of
transmitting communicable diseases to people in desti-
nation countries, such as respiratory diseases, intestinal
infections, disease caused by viruses and bacteria, skin
infections, and animal-borne diseases [2, 3, 32—34]. Some
studies have found that migrants can place a strain on
the healthcare system, as they may have higher rates of
certain health conditions and may be more likely to use
emergency services. This can result in longer wait times
and reduced access to care for the local population [20,
35].

Ibanez et al. [13] investigated the impact of migrants
on communicable diseases in Colombia and found asso-
ciations with an increase in vaccine-preventable diseases
such as tuberculosis and chickenpox, as well as sexu-
ally transmitted diseases such as AIDS and syphilis. The
study also found that older age groups faced a higher risk
of sexually transmitted diseases in the destination coun-
try. Lifshits and Neklyudova [12] observed an increase in
communicable diseases among the population in Rusia,
including syphilis, hepatitis B and hepatitis C, which they
linked to various factors such as poverty, unemployment,
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and drug addiction. Survey studies by Vonneilich et al.
[14] and Green et al. [9] in 28 European countries and
England suggested that immigrants might be associated
with overall physical health problems for both the popu-
lation of the destination countries and the areas where
migrants have settled. Additionally, older population
proportion was identified as another factor increasing
physical health problems for the population. Literature
surveys conducted by Castelli and Sulis [10] and Bar-
nett and Walker [36] indicated that migrants might play
a role in the spread of sexually transmitted diseases such
as AIDS, vaccine-preventable diseases (such as measles,
chickenpox and hepatitis B), respiratory diseases (such as
pertussis and tuberculosis), and insect-borne diseases in
destination countries. Similar observations were made by
Rechel et al. [37] and Montiel et al. [38] in their studies
of Europe and Central Asia. However, Deb and Gurevich
[11] did not find a significant effect of migrants on physi-
cal health problems in Indonesia. Instead, they found
that factors such as gender, age, and education level were
important influences on health problems in the country.

Regarding studies conducted about Thailand, Kunnu
and Pasunon [39] surveyed Surat Thani province and
noted that migrants could play a role in the spread of
communicable diseases in the area. They also high-
lighted factors such as access to healthcare services and
migrants’ living conditions as influencing the prevalence
of communicable diseases. Phakamach et al. [19] con-
ducted interviews and literature surveys, suggesting that
migrants might be associated with the spread of physical
health problems such as AIDS and other sexually trans-
mitted diseases. Rruenkrew [16] conducted a descriptive
study and noted that Thai labour migration to Germany
and Japan could result in physical health problems for
both the migrant labourers and the populations of desti-
nation countries. The study highlighted a lack of health-
care services for workers, which could increase the risk
of communicable diseases, particularly sexually trans-
mitted ones. Similarly, Klanarong [15] found that Thai
labour migrants to Malaysia might increase the risk of
spreading sexually transmitted diseases to the Malaysian
population.

Thongpan [25], Klanarong [15], and Laosai and Teer-
avisit [17] conducted descriptive analyses and literature
surveys, indicating that foreign labour immigration could
contribute to public health challenges in Thailand due
to a shortage of human resources in the public health
system. This shortage may increase the risk of physical
health issues among Thai people. Moreover, a rise in the
number of migrants could result in a higher incidence of
communicable diseases such as malaria and tuberculosis
among the native population. These studies emphasize
the importance of robust healthcare services in address-
ing communicable diseases in the country.
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Apart from the effect of migrants on the communi-
cable diseases of the local population, other factors also
influence the prevalence of communicable diseases in the
country. Personal behaviours such as non-hygienic food
consumption, unsafe sexual practices, drug and alcohol
addiction, and poor living habits significantly increase
the risk of health problems and communicable diseases.
Gender and age are also critical demographic factors
that influence the risk of communicable diseases and
health problems. For example, younger individuals are at
a higher risk of vaccine-preventable diseases, males and
younger populations are more susceptible to sexually
transmitted diseases, and the elderly are more vulnerable
to respiratory diseases [40, 41].

Social factors, including the quality of living environ-
ments, access to healthcare, and public infrastructure,
play a substantial role in the transmission of communi-
cable diseases. Poor living conditions, underdeveloped
infrastructure, and a lack of clean water, fresh air, and
good nutrition ca. significantly increase the transmis-
sion rates of foodborne infections, respiratory diseases,
and insect and animal-borne diseases. Additionally, lim-
ited access to healthcare is a major problem contribut-
ing to the spread of communicable diseases and general
health issues in many countries [42, 43]. Insufficient edu-
cation and technological infrastructure limit individu-
als’ knowledge about health information and awareness,
reducing their ability to access necessary goods and ser-
vices, income sources, and health services. This situation
increases the risk of health problems and communicable
diseases [40, 42, 44—-46].

Economic factors, including economic growth, income
levels, unemployment, and poverty rates, also influence
the risk of communicable diseases and physical health
problems. Higher economic growth and income lev-
els, along with lower poverty and unemployment rates,
provide people with better access to basic human needs
and improve their quality of life, which in turn enhances
access to healthcare systems and services. Increased
income and a better economy enable individuals to afford
healthcare insurance and medical expenses, thereby
reducing physical health problems and the risk of com-
municable diseases. Improved economic conditions also
allow governments to invest more in public health ser-
vices and welfare, thereby mitigating the risk of commu-
nicable diseases within the country [40, 43, 47, 48].

Methods

Secondary data were collected from the 77 provinces of
Thailand covering the period 2016 to 2021. Information
on communicable diseases was obtained from the Thai-
HealthStat website, which collects data on the health
conditions and diseases of the Thai population from the
Department of Disease Control. Data on the number of
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foreign migrants, and on the economic and social factors
used as control variables, namely gross provincial prod-
uct, the unemployment rate, education, healthcare ser-
vices, technological infrastructure, health behaviour risk,
gender, and age of the population, were collected from
Thai National Statistics. Summary of the data used in this
study is shown in Table 1 and is available from the corre-
sponding author upon request.

To investigate the effect of foreign migrants on differ-
ent communicable diseases, including ones related to
food and water, and respiratory, insect-borne, vaccine-
preventable, sexually transmitted, and animal-borne dis-
eases, and other communicable diseases in Thailand, this
study employed the following the model specification?, as
used by Ibanez et al. [13], Lifshits and Neklyudva [12]:

Yii= a,+ B migrant, ,+ B ,GPP,; + [} sunem;
+ B apovi; + B sedug, + B gdoc; 5 qtech; , + B (drug, (1)
+8 gmale; ; + B gold; ; + €4

where a; is the individual province’s specific effect, using
the control variables that might influence the prevalence
of communicable diseases in the local population.

Y, , is the proportion of local population patient? with
different physical health problems including:

phyhealth; ,, the proportion of all patients with com-
municable diseases to the population in province i in year
L

food; ,, the proportion of patients with food- and water-
borne diseases to the population in province i in year ¢.
Such diseases include diarrhea and food poisoning.

respir; ,, the proportion of patients with respiratory dis-
eases to the population in province i in year t. Respiratory
diseases include influenza and pneumonia.

insect; ,, the proportion of patients with insect-borne
diseases to the population in province i in year £ Such
diseases include dengue virus, malaria and Chikungunya
virus.

vac; , the proportion of patients with vaccine-pre-
ventable communicable diseases to the population in
province i in year . Such diseases include tuberculosis,
hepatitis B, measles, mumps and chickenpox.

sexual; ; the proportion of patients with sexually trans-
mitted diseases to the population in province i in year ¢.
These include syphilis and gonorrhea.

animal; ,, the proportion of patients with animal-borne
diseases to the population in province i in year ¢, includ-
ing those with leptospirosis and scrub typhus.

! The statistical software STATA was used in our analysis.

2 We employ the patient-to-population proportion as a normalization tech-
nique to account for population size disparities across provinces, enabling
equitable comparisons between provinces with different population sizes.
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Variable Symbol Calculation detail

Migrants per capita migrant Proportion of migrants to population in the province

Communicable diseases

Patients with communicable diseases per capita phyhealth Proportion of patients with communicable diseases to population in the province

Patients with food- and water-borne diseases per ~ food Proportion of patients with food- and water-borne diseases to population in the

capita province

Patients with respiratory diseases per capita respir Proportion of patients with respiratory diseases to population in the province

Patients with insect-borne diseases per capita insect Proportion of patients with insect-borne diseases to population in the province

Patients with vaccine-preventable communicable  vac Proportion of patients with vaccine-preventable communicable diseases to

diseases per capita population in the province

Patients with sexually transmitted disease per sexual Proportion of patients with sexually transmitted diseases to population in the

capita province

Patients with animal-borne diseases per capita animal Proportion of patients with animal-borne diseases to population in the province

Patients with other communicable diseases per others Proportion of patients with other communicable diseases, including haemor-

capita rhagic conjunctivitis, hand-foot-and mouth Disease, melioidosis, scarlet fever and
fevers of unknown origin, to population in the province

Control variables

Economic condition GPP Real gross provincial product per capita

Unemployment unem Proportion of unemployed person to population in the province

Poverty pov Proportion of poor people to population in the province

Education edu Average years of education of the population in the province

Health services doc Proportion of number of doctors to population in the province

Technological infrastructure tech Proportion of number of computers to population in the province

Risky health behavior drug Proportion of drug crime cases in the province to population in the province

Gender male Proportion of males to population in the province

Old population old Proportion of population over the age of 60 to

population in the province

others; ,, the proportion of patients with other commu-
nicable diseases, including hemorrhagic conjunctivitis,
hand-foot-and mouth disease, melioidosis®, scarlet fever
and fevers of unknown origin, to the population in prov-
ince i in year .

migrant; ,, the proportion of foreign workers to the
population in province i in year . According to previous
research, an increase in the number of foreign migrants
can lead to an increase in the number of patients with
communicable diseases because of their lower living and
working conditions. Migrants might also carry infectious
diseases from their home country. In addition, labour
immigration can create public health problems due to the
lack of public health and health insurance system funding
to cope with the issue, creating more physical health risk
in the destination population.

The economic and social control variables were as
follows:

GPP; , real gross provincial product per capita, used
to represent economic conditions in province i in year
t. Better conditions can lead to improved economic
opportunities, which in turn result in a better stan-
dard of living, better health, and a reduction in the risk

3 An infectious disease caused by Burkholderia pseudomallei bacteria, usu-
ally found in contaminated soil and water (see [49]).

of contracting communicable diseases. However, an
increase in GPP per capita might also signify an increase
in economic activities. With such an increase, there will
be more social interaction and movement between peo-
ple, which could lead to an increase in the spread of com-
municable diseases.

unem; , the proportion of unemployed people to the
population in province i in year t. This variable is another
control for economic opportunities. A high unemploy-
ment rate signifies lower economic opportunities and
public health access due to lower income, thus increasing
the risk of contracting communicable diseases. It could
also indicate weaker economic activity and less social
interaction, which will reduce the spread of communi-
cable diseases.

pov, ,, the proportion of the population under the pov-
erty line to the overall population in province i in year ¢.
A high level signifies poorer economic opportunities, a
lower quality of life, and a higher risk of contracting com-
municable diseases.

edy, ,, the average number of years of education of the
population in province i in year ¢. A higher education
level can provide better economic opportunities and give
people more knowledge of how to take care of them-
selves and avoid the risks of contracting communicable
diseases.



Lerskullawat and Puttitanun BMC Public Health (2024) 24:2016

doc; ,, the proportion of the number of doctors to the
population in province i in year £. An increase in this pro-
portion may suggest that the province has a better public
health service with more healthcare personnel, which can
help prevent the population from contracting diseases.

tech; ,, the proportion of the number of computers to
the population in province i in year ¢, showing the tech-
nological infrastructure of the province. An increase
in this proportion could show a higher level of access
to technology, which can lead to a better quality of life,
greater access to health information, knowledge of health
risk prevention, therefore lowering the risk of contracting
diseases.

drug; ,, the proportion of drug-related crime cases to
the population in province i in year ¢. An increase in this
proportion shows a higher risk of being exposed to drugs
and illegal substances, which in turn can lead to poor
nutrition and hygiene, weakening the immune system,
worsening health conditions, and increasing the risk of
contracting diseases.

male; , the proportion of the male population to the
overall population in province i in year ¢. This ratio can
discern which gender is more susceptible to different
types of diseases.

old; ,, the proportion of older people (over 60) to the
population in province i in year t. The ratio can discern
whether older people are more susceptible to different
types of diseases.

€it is an error term.

The number of patients with communicable diseases
in each province can be geographically influenced by
neighbouring observations, known as spatial correla-
tion, which refers to the tendency of observations in
close proximity to each other to be more similar than
ones that are farther apart. Outbreaks of communicable
diseases in one area can spread to neighbouring areas
through various means, such as travel, transportation,
and human contact. These factors may consequently
affect the health of individuals in the neighbouring areas,
leading to spatial autocorrelation. Spatial regression tech-
niques allow researchers to account for spatial dependen-
cies in the data. Previous studies have employed spatial
regression to explore the spatial distribution of diseases
such as tuberculosis [50-52], HIV/AIDS [53-55], dengue
[56, 57], and other communicable diseases in relation to
migrant populations [58, 59].

The spatial panel autoregressive model (SAR) combines
elements of panel data analysis, spatial dependence, and
autoregressive modelling as follow:

+ Panel data: The data set in the study is 77 provincial
level data over multiple time periods (2016—-2021).
This type of data allows for both cross-sectional and
time-series analysis, providing insights into both
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individual province and temporal variations. Each
province might have provincial-specific factors
that remain constant over time such as proximity
to the bordering countries, average humidity, etc.
that can relate to the prevalence of diseases. There
may be unobserved characteristics that affect both
the independent and dependent variables such as
culture, lifestyles and eating habits that can also
affect the prevalence of diseases. Therefore, panel
data method controlling for provincial fixed effect is
needed.

+ Autoregressive: Observations within the same
province might be correlated over time due to
temporal dynamics. The SAR model takes into
account that the current value of a variable can be
influenced by its past values.

« Spatial dependence: Spatial dependence occurs
when observations in one location are correlated
with observations in nearby locations. As in the
case of diseases, the neighbouring provinces might
be affected if there is an outbreak in the nearby
locations.

Therefore, this study uses the spatial panel autoregressive
model to provide more accurate estimates of the relation-
ship between migrants and the proportion of patients
with communicable diseases. The weight matrix (pW/
y;) is included in the model to account for the effect of
spatial correlation from province j (y;), which could be
transmitted to nearby province i. p is the coefficient of W,
showing the effect of spatial correlation from province j
which can be transmitted to nearby province i, and W, is
a weight matrix variable, which has a value of 1 if prov-
ince j is near to province i, and 0 otherwise. Fixed-and
random-effects spatial panel autoregressive models are
considered, based on the Hausman test.

A summary of the statistics relating to the variables is
shown in Table 2 and a correlation matrix is shown in
Table 3. As we can see from Table 3, none of the correla-
tion coefficients exceed the commonly accepted thresh-
old, a magnitude of 0.8 [60], indicating the absence of
significant multicollinearity among the independent
variables.

Findings and discussion

As can be seen in Table 4, while the overall impact of for-
eign migrants on communicable disease contraction in
the local population was found to be insignificant (col-
umn 1), an intriguing finding was revealed, in that the
effect of foreign migrants on different types of commu-
nicable diseases varied significantly. To be specific, food-
and water-borne diseases, insect-borne diseases, sexually
transmitted diseases, and animal-borne diseases were not
affected by the number of migrants in the area (columns
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Table 2 Summary statistics

Variable  Observations Mean Standard Minimum  Maxi-
Deviation mum
phyhealth 462 0.035 0.020 0.004 0323
food 462 0.018 0.015 0.001 0.293
respire 462 0.006  0.003 0.0003 0.020
insect 462 0.001  0.001 5.89e-06 0.007
vac 462 0.001  0.0006 0.0001 0.005
sexual 462 0.0008 0.0005 0.000 0.002
animal 462 0.0002 0.0003 0.000 0.003
others 462 0.008  0.006 0.0001 0.037
migrant 462 0.032  0.055 0.0002 0409
Control
Variable
GPP 462 0.118  0.145 0.024 0.734
unem 462 0.007  0.006 0.000 0.075
pov 462 9377 8118 0.000 46.540
edu 462 8248 0.933 5.560 11.260
tech 462 0062 0038 0.009 0.252
doc 462 0.0004 0.0002 0.00005 0.002
drug 462 0.003  0.002 0.000 0.012
male 462 0484 0017 0403 0.504
old 462 0.166  0.032 0.098 0.255

2, 4, 6, and 7). However, respiratory communicable dis-
eases (column 3), namely influenza and pneumonia, as
well as other communicable diseases (column 8), hemor-
rhagic conjunctivitis, hand-foot-and mouth disease, meli-
oidosis, scarlet fever and fevers of unknown origin, were
positively related to the proportion of foreign migrants in
the area. This might be because the poor living and work-
ing conditions and hygiene of most of the foreign migrant
workers in Thailand increase exposure to contaminated
environments, which can lead to bacterial infection such
as influenza and melioidosis. Moreover, an increase in
the proportion of foreign migrants can result in a higher
transmission of viruses through the air, nasal discharge,
saliva, and skin-to-skin contact, as well as water contact,
thereby increasing the risk of contracting other commu-
nicable diseases. This result is similar to those obtained
in previous studies [2, 3, 33, 61-63].

Table 3 Correlation Matrix
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Interestingly, an increase in the foreign migrants per
population leads to a reduction in the contraction of
vaccine-preventable communicable diseases amongst
the local population (column 5). This might be due to
the Thai government’s control plan of 2017-2021, which
aimed to prevent such diseases. The plan involved devel-
oping a registration system for migrants and implement-
ing policies to monitor and control the spread of diseases
among foreign workers entering the country, particularly
in provincial areas [64]. Therefore, migrants in Thailand
might be immune to such vaccine-preventable diseases,
thus helping to reduce their overall prevalence.

Regarding control variables, the economic indicator
GPP per capita is positively correlated to all types of com-
municable diseases (columns 1-6 and 8) except for ani-
mal-borne ones (column 7). A rise in the indicator may
signify an increase in economic activities among the pop-
ulation of an area, which can lead to more social interac-
tion and movement, and which in turn can increase the
spread of communicable diseases. Conversely, an inverse
relationship can be observed between unemployment
and economic activity; an increase in unemployment
suggests a decrease in economic activity, hence reducing
the spread of communicable diseases (columns 5-8). In
addition, a rise in the proportion of the population living
in poverty increases the prevalence of communicable dis-
eases (columns 5 and 7). Being in poverty can lead to lim-
ited access to vaccines and healthcare, thereby increasing
the risk of contracting vaccine- preventable diseases.

In relation to social factors, the number of doctors per
population, a proxy for improved healthcare services, has
a negative effect on insect-borne diseases (column 4).
This suggests that improving the public health infrastruc-
ture can be an effective means of preventing the spread
of such diseases. An increase in the use of technologi-
cal devices, representing development of the country’s
infrastructure, helps reduce the prevalence of most com-
municable diseases, apart from animal-borne ones (col-
umns 1-6 and 8). This might be because with improved
communication, people can communicate more effec-
tively and share information about diseases, preventive

migrant gppcap unem povrate edu tech doc drug male age
migrant 1.00
gppcap 0.58 1.00
unem 0.16 0.24 1.00
povrate -0.31 -0.44 -0.04 1.00
edu 0.38 0.60 0.34 -0.46 1.00
tech 043 0.57 0.36 -0.40 0.65 1.00
doc 046 0.57 0.23 -0.40 0.59 0.63 1.00
drug 0.002 -0.08 -0.06 0.05 -0.03 -0.21 -0.08 1.00
male -048 -0.27 -0.09 -0.03 -0.13 -0.37 -0.34 0.18 1.00
age -0.17 -0.14 -0.08 -0.24 0.11 0.10 0.12 -0.31 0.10 1.00
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Variable phyhealth food Respir insect vac sexual animal others
(1) (2) (3) (4) (5) (6) (7) (8)
Migrant 0.0004 -0.031 0.01** 0.0006 -0.001* -0.0004 0.0001 0.016**
(0.040) (0.037) (0.005) (0.002) (0.0008) (0.0006) (0.0004) (0.007)
GPP 0.129%** 0.073% 0.022%** 0.006** 0.007%** 0.007%** 0.0006 0.016*
(0.048) (0.044) (0.006) (0.003) (0.0004) (0.0004) (0.0004) (0.009)
unem -0.184 -0.098 -0.0004 0.002 -0.006* -0.006*** -0.004*** -0.052*
(0.156) (0.144) (0.019) (0.009) (0.004) (0.002) (0.001) (0.028)
pov -0.00009 -0.0001 -2.5e-05 2.53e-06 7.13e-06* -8.63e-07 8.26e-06%** 537e-05
(0.0001) (0.0002) (2.25e-05) (1.04e-05) (4.13e-06) (2.91e-06) (1.66e-06) (331e-05)
edu -0.0004 -0.001 -3.33e-05 -1.15e-05 -5.26e-05 -4.66e-05 8.10e-06 0.0002
(0.002) (0.002) (0.0003) (0.00071) (4.65e-05) (3.56e-05) (2.18e-05) (0.0004)
doc 6.465 3333 -0457 -0.921** 0.174 0.271 0.197 2277
(10.942) (10.093) (1.322) (0.410) (0.190) (0.225) (0.133) (1.930)
tech -0.174%% -0.066* -0.034*** -0.010*** -0.002*** -0.002%** -0.0003 -0.029%**
(0.044) (0.038) (0.006) (0.002) (0.001) (0.0006) (0.0004) (0.007)
drug -0.441 -0.513 0.057 -0.008 0.036%** -0.016 0.003 0.004
(0.506) (0.468) (0.060) (0.028) (0.012) (0.010) (0.004) (0.089)
male 0214 -0.115 -0.039 0.018 -0.003 -0.004 0.028%** 0.253%%*
(0.534) (0.492) (0.063) (0.029) (0.003) (0.003) (0.005) (0.095)
old -0.484%** -0.299%** -0.058%** -0.006 -0.003** -0.004** -0.0008 -0.080%**
(0.075) (0.062) (0.009) (0.003) (0.001) (0.0009) (0.0006) (0.013)
W 0.239%** 0.125% 0.453%** 0.629%** 0.563%** 0.157** 0.266*** 0.477%**
(0.066) (0.074) (0.044) (0.035) (0.038) (0.062) (0.056) (0.047)
Observations 462 462 462 462 462 462 462 462
Number of id 77 77 77 77 77 77 77 77
Hausman test statistic 74.75 4212 4198 -0.25 236.62 60.71 54.00 48.80
Model FE FE FE FE FE FE FE FE

Notes: Standard errors are shown in parentheses. *** and *** signify 10%, 5% and 1% levels of significance respectively

measures, and treatments, which can help reduce their
spread. The drug crime cases to the population variable is
positively related to vaccine- preventable communicable
diseases (column 5). This finding suggests that a higher
risk of exposure to drugs and illegal substances can lead
to poor nutrition and hygiene, weakening the immune
system, worsening health conditions, and therefore
increasing the risk of contracting such diseases.

Regarding the population structure factors, the pro-
portion of the male population in a province is shown to
be positive in animal-borne diseases and other commu-
nicable diseases (columns 7-8). This suggests that males
might be more susceptible to contracting these types of
disease than women. The proportion of older people in a
province is shown to be consistently negative in relation
to almost all types of communicable diseases (columns
1-3, 5-6 and 8). Due to their fragility and susceptibility
to contracting diseases, older citizens tend to be more
cautious and less socially active, which may result in a
reduction in the prevalence of communicable diseases in
their area.

Finally, the significance of the weight matrix (W) coef-
ficient in all regressions shown in Table 4 suggests that
geographical factors have an influence on the proportion

of communicable disease patients in each province.
Therefore, it is appropriate to use the specific effect spa-
tial autoregressive model.

In summary, the impact of foreign migrants on com-
municable diseases in Thailand varies depending on the
type of disease. An increase in the proportion of foreign
migrants in a province leads to a rise in the prevalence
of respiratory and other communicable diseases, but a
fall in that of vaccine-preventable diseases. However,
the study found no evidence that migrants have a signifi-
cant impact on the prevalence of food- and water-borne,
insect-borne, animal-borne, or sexually transmitted
diseases.*

* As a robustness check, we used the Fixed Effect model without correcting
for spatial dependence. The results are similar to those in Table 4. The effect
of foreign migrants on communicable diseases varied depending on the type
of diseases. Respiratory and other communicable diseases are still positively
related to the number of migrants in the area. However, migrants are not
statistically influence the vaccine-preventable communicable diseases in this
technique. Other control variables also show similar qualitative results to
those in Table 4. However, the fixed effect model only controls for provin-
cial-specific effects without accounting for spatial dependence and temporal
dynamics. Therefore, the Spatial panel autoregressive model outcomes in
Table 4 would provide more accurate results.
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Strengths and limitations
The study contributes to the literature in four main ways.
Firstly, it examines not only the overall impact of for-
eign migrants on communicable diseases in Thailand but
also investigates their effects on different disease types.
Secondly, it fills gaps in the empirical literature by pro-
viding evidence specific to Thailand. While the study is
based on data from Thailand, its findings hold relevance
for other developing nations facing similar challenges in
managing public health amid international migration.
Overall, previous research on the impact of migrants on
physical health has primarily focused on developed coun-
tries, leaving a knowledge gap regarding the Thai context.
Thirdly, unlike previous studies that focused on specific
provinces or areas, or relied on descriptive analyses, this
study employs an empirical approach using provincial-
level data, offering a more comprehensive understand-
ing of the impact across the entire country. Fourthly, this
study adopted the spatial panel autoregressive model
(SAR), which explicitly accounts for spatial dependencies
among observations. This is crucial when analysing data
in which nearby observations are likely to influence each
other, as is often the case in disease transmission. Such
a method provides unbiased and more efficient estimates
compared to models that ignore spatial dependencies.
Nevertheless, due to the unavailability of consecu-
tive provincial data on illegal migrants in Thailand®, this
research may have limitations in capturing the overall
impact of migrants on the physical health of the native
population. Additionally, the proportion of doctors® may
not fully capture the accessibility of healthcare services
across different population groups. Migrants may poten-
tially encounter more challenges in accessing healthcare
services compared to native population. Therefore, it is
imperative to approach estimations with caution and rec-
ognize these potential limitations.

Policy implications

Based on the findings of this study, the main policy
implications are as follows: Firstly, the Department of
Health and the Department of Disease Control should
enhance their monitoring and control measures con-
cerning foreign migrants, particularly focusing on respi-
ratory illnesses and other communicable diseases. This
can be achieved by collaborating with the Department
of Employment and the Department of Public Welfare to
improve and update the health check system for migrants

° The Thai government has made efforts to account for all migrants entering
the country, ensuring that illegal migrants have their status changed to legal
immigrants after nationality verification. Therefore, the data on migrants in
the analysis should cover the majority of the foreign migrants in the country.
® Due to the unavailability of other social welfare measures at the provincial

level, number of doctors per population is used to represent public health-
care services by province each year.
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and establish a tracking mechanism to effectively moni-
tor the health status of migrants. Secondly, the govern-
ment and the Department of Health must ensure that
migrants have access to sufficient health welfare. There-
fore, updated health insurance policies should be consid-
ered for migrants due to the challenges they often face in
accessing healthcare services. Additionally, the govern-
ment’s healthcare budget plans should focus on improv-
ing access to healthcare for both native and migrants
equally. Furthermore, Memorandums of Understanding
(MoUs) and contracts foreign migrants should include
clear and accurate information about housing provisions
and standards to protect the health and well-being of
migrant workers. Migrant workers in Thailand often live
in substandard accommodation, which can increase the
risk of contracting and transmitting diseases. Therefore,
the government should ensure that housing provided by
employers meets minimum standards of adequate and
decent living conditions.

In addition, other factors such as economic condi-
tions have been found to strongly relate to most types
of communicable diseases. Consequently, the govern-
ment should strive to improve economic conditions and
enhance the standard of living by reducing poverty and
unemployment. This can be achieved through the Thai
Economic and Social Development Plan No.13 (2023-
2027), which should prioritize the development of human
capital, productivity enhancement, fair income distribu-
tion, and reducing unemployment. Technology should be
utilized in the healthcare system to develop preventive
measures, maintain up-to-date data on migrant workers’
health and diseases, and establish effective early warning
systems to address the potential spread of communicable
diseases. Additionally, the population structure, includ-
ing gender and age distribution, should be carefully con-
sidered when formulating future health control policies,
as variations in these demographic factors may lead to
different impacts on communicable diseases within the
country.

Conclusion

The study has investigated the impact of foreign migrants
on different types of communicable diseases in Thailand.
Utilizing provincial data from all 77 provinces in Thai-
land from 2016 to 2021, the findings reveal that the influ-
ence of the foreign migrants on communicable diseases
in Thailand varies depending on the disease type. A rise
in foreign migrants per population leads to an increase
in respiratory and other communicable diseases, while
reducing the prevalence of vaccine-preventable ones.
There is no evidence that migrant concentration has a
significant impact on the prevalence of food- and water-
borne, insect-borne, animal-borne, or sexually transmit-
ted diseases in Thailand. Therefore, solely examining the
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overall prevalence of communicable diseases may lead
to misleading conclusions and could result in inappro-
priate policy development by the authorities regarding
migrants.

The findings of this study can provide valuable insights
for other countries facing similar challenges. By under-
standing the varying impact of migrants on different dis-
eases, other nations can adapt and develop strategies to
address public health concerns associated with migrants.
This study’s results can guide policymakers, healthcare
professionals, and researchers in making informed deci-
sions and implementing measures to protect public
health and mange communicable diseases.
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