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Abstract

We examine the role of Venezuelan forced migration on the propagation of 15 infectious dis-

eases in Colombia. For this purpose, we use rich municipal-monthly panel data. We exploit the

fact that municipalities closer to the main migration entry points have a disproportionate ex-

posure to infected migrants when the cumulative migration flows increase. We find that higher

refugee inflows are associated with increments in the incidence of vaccine-preventable dis-

eases, such as chickenpox and tuberculosis, as well as sexually transmitted diseases, including

AIDS and syphilis. However, we find no significant effects of migration on the propagation

of vector-borne diseases. Contact with infected migrants upon arrival seems to be the main

driving mechanism.
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I Introduction

Forced migration can play a relevant role in the spread of infectious diseases within hosting loca-

tions. Forced migrants, for instance, commonly experience risky journeys with limited access to

health services, inadequate rest, and insufficient supplies to meet their basic needs. Additionally,

this population consistently reports having had limited access to any health services, pharmaceu-

tical and health preventive supplies, and adequate food and water within their country of origin

for extended periods of time before migrating.1 As such, forced migrants arrive at their hosting

locations in extremely poor health, which can facilitate the spread of infectious diseases.

Our purpose in this paper is to study the role of forced migration in the spread of infectious

diseases and explore some of the main transmitting channels. We make several contributions to

the understanding of the role of social interactions in the spread of infectious diseases. First, we

focus on the effects of forced migration. Previous studies have analyzed the role of trade (Oster,

2012), school, and public transportation closures (Adda, 2016). As of today, however, the inci-

dence of involuntary migration on disease remains largely unstudied2 despite the increased growth

of involuntary migration flows—which by 2019 reached almost 80 million individuals (UNHCR,

2019). Montalvo and Reynal-Querol (2011) and Baez (2011) are two noteworthy exceptions, doc-

umenting that forced migration caused by civil wars increased the spread of malaria, diarrhea, and

fever in hosting locations. Understanding the role of forced migration in the spread of a more com-

prehensive list of infectious diseases is key for the adequate formulation of control and preventive

public policies in the hosting communities. It is also relevant for many developing countries that

host large flows of forcibly displaced populations but may not have comparable data to carry out

similar analyses.

Second, we use unique and rich monthly municipal data on the incidence of 15 infectious dis-
1See OEA (2019) or Human Rights Watch (2019) for recent reports on the Venezuelan case.
2Most literature has focused on examining the effects of macroeconomic conditions, individual income, or un-

employment on health outcomes (e.g., Ruhm, 2000; Dehejia and Lleras-Muney, 2004, Adda et al., 2009; Evans and
Moore, 2012). In general, this literature has documented a pro-cyclical relation between economic conditions and
health outcomes such as mortality or child outcomes that is largely associated with changes in individual risky behav-
iors and time availability.
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eases within a developing country. The data span the period between January 2012 and December

2018. In contrast to Montalvo and Reynal-Querol (2011) and Baez (2011), we are able to exam-

ine all the infectious diseases of interest for the refugee population and distinguish between age

groups by type of disease. This age-based analysis is important given that children and elderly

are typically more vulnerable to infectious diseases and can show different transmission patterns.

Examining the spread of a broad range of infectious diseases is novel in the economics literature,

which has mostly studied the incidence of AIDS (Oster, 2005; Dupas, 2011; Lakdawalla et al.,

2006; Oster, 2012), influenza, chickenpox, and gastroenteritis (Adda, 2016).

Third, we provide suggestive evidence on which stage of the migration process may drive the

incidence and subsequent spread of a large number of infectious diseases. The vulnerability of

migrants to infectious diseases depends on the epidemiological profile of the country of origin,

the migration process, and the conditions at the destination (Montalvo and Reynal-Querol, 2011;

Barnett and Walker, 2008; Baez, 2011; Castelli and Sulis, 2017; Kluge et al., 2020). The type of

infectious disease acquired varies for each of these stages. For example, poor travel conditions may

increase the incidence of tuberculosis, while a collapse of the health system in origin may explain

the incidence of vaccine-preventable diseases. In addition, the spread of diseases on the local

population may result from contact with migrants that arrived infected to the destination country or

an overflow of health services due the increasing pressures from the arriving migrants. Identifying

the spread of particular infectious diseases and the main transmitting channels is important to

provide more fine-grained policy recommendations on the stage of the migration process at which

policy-makers should intervene (e.g., vaccination of newly arrived migrants, increase access to

health services in destination).

Fourth, we examine the effects of forced migration on the health of natives and exclude mi-

grants. This is important as we are able to cleanly measure the added effect of migration on the

native’s health as opposed to the displacement of health problems from one country to another. For

instance, the health of migrants may improve upon arrival to Colombia as they have better access

to health services. This is a relevant dimension in which our paper is different from Montalvo and
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Reynal-Querol (2011) and similar to Baez (2011). However, relative to Baez (2011), we study the

effects of migration on a larger population, more health outcomes, and different age categories.

We examine the role of Venezuelan forced migration in the spread of 15 infectious diseases in

Colombia. As a consequence of the intense political, social, and economic crises in Venezuela,

out-migration from that country has been endemic since early 2016. The United Nations Refugee

Agency estimates that by 2020, 5.0 million Venezuelans, over 17.4% of the country’s population

in 2018, left and were being hosted by regional neighbors in Latin America (see UNHCR, 2019).

Data from Migración Colombia, the Colombian migration agency, suggests that by December 31,

2018, 1.26 million Venezuelans had migrated to Colombia with the intent to stay there. However,

the actual number is likely higher because many forced migrants refrain from reporting their status

due to their fears of being deported.

The 15 diseases that we study are the most predominant within Venezuelan migrants according

to several health local authorities, and some of these diseases have also been identified as diag-

noses of national interest by the Colombian Ministry of Health due to recent increments in their

incidence (see CHM, 2019a; CHM, 2019b; Grillet et al., 2019; Human Rights Watch, 2019; and

WHO, 2019). We classified the diseases into three groups as follows: (i) vector-borne, which in-

cludes malaria, dengue, leishmaniasis, chagas disease, and yellow fever; (ii) vaccine-preventable,

which includes chickenpox, measles, rubella, tuberculosis, diphtheria, and whooping cough (per-

tussis); and (iii) sexually transmitted diseases (STDs), which include HIV, syphilis, hepatitis B,

and chlamydia. The data that we use on the prevalence of these disease are predominantly based

on Colombian patients with access to the subsidized or contributory health regimes, which cover

95.5% of the population (Ministry of Health, 2020).

Our empirical strategy exploits the fact that municipalities closer to the five migration points

face a greater level of exposure to infected migrants when the total monthly inflows of Venezuelans

increase. More formally, as data on forced migration flows are not available at the municipal level,

we construct a monthly municipal measure of predicted migration inflows based on the interaction
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of the inverse distance to the main migration points and the total monthly migration flows from

Venezuela to Colombia. We use the population census of 2005 and 2018, the last two census

with micro data available, to verify that our predicted migration inflows measure performs well in

predicting the location of Venezuelan migrants in Colombia.

We find that larger forced migration flows cause a higher incidence of vaccine-preventable

(including chickenpox and tuberculosis) and sexually transmitted diseases (including HIV and

syphilis), but no significant changes in the incidence of vector-borne diseases. For vaccine-preventable

diseases, our preferred point coefficients suggest that when our measure of predicted migration in-

flows increases by one standard deviation, chickenpox and tuberculosis incidence increase by 0.27

and 0.32 cases per 100,000 individuals, respectively. These increases represent sizable effects con-

sidering that the mean incidence of chickenpox and tuberculosis during the period of study was

5.58 and 6.57 cases per 100,00 individuals, respectively.

Concerning the effects of migration on STDs, our estimates suggest that when predicted mi-

gration inflows increase by one standard deviation, HIV and syphilis incidence increase by 1.64

and 0.12 cases per 100,000 individuals, respectively. Both increases correspond to alarming effects

given that the mean incidence of HIV and syphilis during the period of study was 14.03 and 1.73

cases per 100,00 individuals, respectively.

When examining the effects of forced migration by age group, we find that the effects of forced

migration on chickenpox incidence are disproportionately concentrated in minors (individuals 18

years of age or less). The result makes sense because almost all individuals in the Colombian

population should be immunized against chickenpox after their first birthday. We also find that

tuberculosis is more prevalent in seniors (ages 65 or more), while STDs are concentrated in adults

(ages 19 to 64), the population that is typically more sexually active.

We also explore two potential transmitting mechanisms: contact between migrants and locals

between arrival, and the overflow on the demand for health services. The results suggest that con-

tact with infected migrants is the main potential driver. First, chickenpox, tuberculosis, AIDS, and

5



syphilis spread between three to five months upon the arrival of migrants. Second, the incidence

of chickenpox occurred in municipalities in which the disease had been already eradicated.

Our estimates include fixed effects for municipality, month-year, and department-year, and as

such, they are not sensitive to time-invariant differences between municipalities, aggregate time

trends, or regional time trends. We also include controls for multiple weather proxies and interac-

tions of year time trends and a rich set of pre-existing municipal characteristics. These municipal

characteristics include proxies of economic growth, GDP composition, inequality, informality,

public income, public expenditures, central government transfers, homicide rates, conflict-related

variables, and institutions. Our estimates are consequently only threatened by unobservable differ-

ences (not controlled for) between municipalities closer and farther away from the migration points

of entry, which are also correlated with the time variation in Venezuelan total migration inflows.

To assess this possibility we perform several robustness exercises. First, we test for the effects

of forced migration on the incidence of chronic diseases, such as diabetes and hypertension. These

diseases are not infectious, and as such, they should not be affected by forced migration. We

find no effects of forced migration on these health diagnoses. Second, we examine the effects of

migration on malnutrition, a condition that is not infectious and could be indirectly affected by

forced migration through the economic impacts of migrants in local communities. We find no

significant effects of Venezuelan migration on that particular diagnosis.

Our results underline the urgency of implementing massive vaccination campaigns in regions

with a high density of migrants and offering full health service access to forced migrants when

they arrive at their hosting locations. Importantly, health access may not be effective if it does

not go hand in hand with regularization of migrants to ensure that they will not refrain from using

health services out of fear of facing deportation. For example, the Colombian government has

maintained a generous policy of granting free access to emergency and preventive health services

to all Venezuelan refugees in the country, independent of their migratory status. 3 However, quali-

3Full access to the health system, however, is restricted to migrants with a legal migratory status, which typically
includes individuals with greater economic means. Full health access is funded through payroll taxes for formal

6



tative evidence from focus groups of irregular migrants in Colombia suggests that Venezuelans are

afraid to use health services in Colombia out of fear of being identified as irregular migrants (IPA,

2020).

II Context: The Collapse of the Venezuelan Health System

The economic and political crisis in Venezuela, unleashed when Hugo Chávez became president

in 1998, has worsened significantly during the last several years due to the decline in oil revenues,

the increasing political repression imposed by the regime of Nicolas Maduro (Chavez’s succes-

sor), and the steep decline of economic production caused by ill-defined policies controlling the

private sector. By 2018, the Venezuelan GDP contracted by 52.3% relative to 2013 (El Paı́s, 2019

using data from the Venezuelan Central Bank) and poverty rates increased to 92% (from 24.8%

in 2014) (Universidad Católica Andrés Bello, 2018a; Universidad Católica Andrés Bello, 2018b).

The worsening conditions led to a full-blown humanitarian crisis. Related to public health condi-

tions in Venezuela, three situations represent critical issues.

First, malnutrition has become endemic in the Venezuelan population. Severe food shortages,

paired with falling household income, have caused the nutritional status of the population to dete-

riorate. In 2017, 80% of households suffered from food insecurity (Universidad Católica Andrés

Bello, 2018a). Thirteen percent of children below five years of age and 49% of pregnant women

suffer from moderate or severe levels of malnutrition (Caritas Venezuela, 2018).

Second, the health system has collapsed, leaving a large percentage of the population (64%)

without health coverage (Universidad Católica Andrés Bello, 2018b). Meanwhile, hospitals and

other health providers are operating below their full capacity. For example, in 2019, one-third of

hospital beds were not available and 43% of diagnostic laboratories were closed (Organización

Médicos por la Salud, 2018). Provision of essential health services, such as immunization, is

workers (regularly known as the contributory regime) and through the subsidized regime for informal or low-income
workers. To get access to the subsidized health services, Venezuelan refugees must have their economic situation
scored by SISBEN, the instrument used by the Colombian government to target social programs.
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limited and the population is susceptible to infectious diseases that had previously been eradicated

from Venezuela.

Third, the incidence of infectious diseases and the spread of epidemics in Venezuela have risen

significantly during the last several years. After having virtually eradicated malaria, Venezuela is

now, with Nigeria, South Sudan, and Yemen, one of the only countries with sharp increases in this

vector-borne disease (Grillet et al., 2018). In 2017, a measles epidemic that originated in Venezuela

spread to 11 countries in Latin America. By October 2018, there were more than 8,000 confirmed

cases and 85 people had died (PAHO and WHO, 2018). STDs have also increased sharply, and

deaths related to HIV rose to 5,000 in 2018 from 1,800 in 2014 (PROVEA, 2018).

In addition to these problems, the migration process may have worsened the already poor health

of some migrants. Many migrate at illegal crossings and lack access to basic care, food, and health

services. Once at their destination, a large percentage of migrants live in overcrowded houses

with poor sanitary conditions, insufficient food, and no access to health care (WB, 2018). These

circumstances are favorable for the spread of infectious diseases among migrants and the local

population. Although the epidemiological profiles of Colombia and Venezuela are similar, which

implies that the host population has strong immunity to vector-borne diseases, some groups, such

as children that have not completed their vaccination schedule 4 and the elderly, might be prone to

some diseases.

III Data

To conduct our analysis, we use Colombian monthly municipal data between January 2012 and

December 2018. The data are grouped into four categories described below.

4The first dose of the vaccination schedule in Colombia is completed by one year of age, with the ex-
ception of the yellow fever vaccine (18 months) and VPH for girls (9 years of age). The full sched-
ule, with all the multiple doses, should be completed by 5 years of age. The influenza vaccine should be
given each year starting at six months of age. This link has the official Colombian vaccination schedule
https://www.minsalud.gov.co/sites/rid/Lists/BibliotecaDigital/RIDE/VS/PP/ET/ficha-esquema-vacunacion-vf2.pdf
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III.1 Infectious diseases

Municipal-monthly data on the number of individuals with infectious diseases come from the

Colombian Ministry of Health. As mandated by law, the ministry receives regular reports from

the institutions responsible for paying for any health service provided5 during health-related doc-

tor visits (including hospitalizations, emergency care, preventive, or wellness visits). All health-

related doctors visits are classified using the International Classification of Diseases (10th version)

of the World Health Organization and then reported to the Ministry of Health, which centralizes

and processes the data. The data available for this study include the total number of cases reported

for each diagnosis by month and municipality.6 The data can also be grouped by age. These data

only include information on patients subscribed under the Colombian subsidized or contributory

health regimes; as such, the data set predominantly focuses on Colombian nationals and individu-

als who have access to formal health care services. In fact, the share of individuals in the sample

with foreign identity documents is less than 0.2%.

Our analysis centers on 15 infectious diseases, selected in two stages. In the first stage, we

consulted with epidemiologists, nurses, and internal medicine doctors in Colombia to identify the

infectious diseases that could be of interest for our study. In the second stage, we reviewed all the

reports produced by SIVIGILA, the surveillance system of the Ministry of Health in Colombia, to

identify the diseases considered to be of “national interest” because they were prevalent in the mi-

grant population or they presented abnormal increments or unusual alarming shifts in prevalence.

The diseases that we identified include malaria, Chagas disease, leishmaniasis, dengue, yel-

low fever, chickenpox, measles, rubella, tuberculosis, diphtheria, whooping cough, HIV, syphilis,

hepatitis B, and chlamydia.7 Appendix A includes a detailed description of the causes, means of

transmission, and symptoms of each disease. It also indicates if a vaccine is available, whether an

5That is, local governments are responsible for payments for individuals subscribed in the health subsidized regime,
or EPS [Entidades Proveedoras de Salud] is responsible for payments for individuals subscribed under the contributory
health regime.

6The municipality of report corresponds to the patient’s municipality of residence.
7See CHM, 2019a; CHM, 2019b; Grillet et al., 2019; Human Rights Watch, 2019; and WHO, 2019 for reports.
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individual acquires immunity after contracting the disease, and whether a vaccine is mandatory in

Colombia.

We use the International Classification of Diseases to identify all the related diagnoses that

should aggregate under each infectious disease. We then construct incidence rates per 100,000

individuals by dividing the number of cases of each disease by the municipal annual population

and multiplying the result by 100,000. Descriptive statistics for all the diseases are presented in

Table I. The diseases with the highest incidence during our period of study are AIDS (14.03), tu-

berculosis (6.57), dengue (5.78), and chickenpox (5.58). Appendix B also displays the geographic

distribution of the average incidence rates for each disease by municipality. The maps show a large

geographical variation of the incidence rates for all diseases.

We classified the 15 diseases that we examine into three groups as follows:

1. Vector-borne: malaria, dengue, leishmaniasis, and Chagas disease.

2. Vaccine-preventable: chickenpox, measles, rubella, tuberculosis, diphtheria, and whooping

cough (or pertussis).

3. Sexually transmitted diseases (STDs): AIDS, syphilis, chlamydia, and hepatitis B.

Vector-borne diseases are transmitted primarily through the bite of an infected mosquito or

insect, although transmission is also possible via blood transfusions, organ transplants, or the shar-

ing of blood-contaminated needles. There are no high-efficiency vaccines available to prevent any

of these diseases in Colombia. Infected humans can carry the disease to new locations where they

may be bitten by a mosquito or insect that would then become infected and able to spread the dis-

ease. Figure I displays the time series patterns of the average incidence rates of each vector-borne

disease on a monthly basis. Of the four diseases in this group, malaria and dengue have the highest

incidence in Colombia.

Vaccine-preventable diseases are prevented by the administration of high-efficiency vaccines.

They are typically transmitted by an infected person through coughing and sneezing. Vaccination
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for the diseases in this category is mandatory in Colombia and typically happens in the first year

after birth. Children who are too young to get the vaccines are not immune to the diseases. Aside

from vaccination, immunity against most of these diseases can be acquired by becoming infected

(diphtheria, tuberculosis, and whooping cough are exceptions). Figure II displays the time series

patterns of average incidence rates for vaccine-preventable diseases. Tuberculosis and chickenpox

had the highest incidence among the Colombian population during the period of study, whereas

the incidence of the other diseases was extremely low.

STDs spread through sexual intercourse or direct contact with blood, semen, pre-seminal fluids,

rectal fluids, vaginal fluids, or breast milk from an infected individual. There are no vaccines to

prevent them. Figure III displays the time series patterns of average incidence rates for STDs.

Syphilis, AIDS, and hepatitis B show an increasing trend in the average number of cases per

100,000 individuals beginning around 2016.

III.2 Venezuelan forced migration

Direct data on Venezuelan migration are not available at the municipal level. Consequently, we

approximate municipal-monthly inflows of Venezuelan forced migration using the following mea-

sure:

Predicted Inflowsmt = Venezuelan Inflowst ×
1∑5

k=1wkdistancemk
(1)

where Venezuelan Inflowst represents the total inflows of Venezuelan migrants registered entering Colom-

bia in each month t, and distancemk is the distance from the centroid of each municipality m to each of the

k migration points of entry in the Colombian-Venezuelan border.8 Because each of the five migration entry

points at the border has a different flow of migrants, we assign weights wk to each of them. The weights

are estimated as the ratio of the flow of migrants coming through each point and the total inflows observed

in all five points between 2014 and 2017 (when the information by point of entry was made available by

8The points are located in Cúcuta, Maicao, Arauca, Puerto Carreño, and Puerto Inı́rida.
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the Colombian migration authorities).9 Our predicted inflows measure is consequently constructed as the

interaction of the inverse distance of each municipality to the main migration points of entry (municipal

variation) and the total monthly number of Venezuelan migrants entering Colombia (monthly variation).

The monthly cumulative inflow of Venezuelans registered entering Colombia through the main migra-

tion entry points is displayed in Figures I through III. The figures reveal that the Venezuelan inflows have

been increasing dramatically since early 2016. The figures also suggest that the arrival of Venezuelans has

coincided with a dramatic increment in the incidence of STDs, including syphilis and AIDS.

The municipal distribution of the inverse distance of each municipality to the main migration entry points

is displayed in the left panel of Figure IV. To test whether this cross-section variation is associated with

Venezuelan migration patterns, we use data from the population census of 2005 (the last population census

with micro data available) and the foreign population from the population census of 2018.10 In particular,

we use the 2005 population census to estimate the number of Venezuelan nationals in each municipality

and the population census of 2018 to estimate the number of foreigners as a share of the population. As

displayed in the right panel of Figures IV and V, we observe that our inverse distance measure has a high

correlation with the number of Venezuelans and foreigners in each municipality.

In March 2017 the Colombian government began collecting data on the doctor visits of Venezuelan

migrants in the Colombian health system. Although the data are not reported regularly by all municipalities

and hospitals, and hence, could not be used to conduct a robust statistical analysis, we can still use it to gain

a sense of the distribution of Venezuelan patients in Colombia. The municipal distribution of the aggregate

number of doctor visits by Venezuelan migrants between March 2017 and December 2018 is presented in

Figure VI. It confirms that most health visits are taking place closer to the Colombia–Venezuela border.

9International airports are additional points of entry, which we do not include in the predicted inflows. A low
percentage of Venezuelan immigrants arrive through international airports. These migrants are largely medium- or
high-income individuals and are more likely to have access to health services. Our paper focuses on the impact of
the large majority of Venezuelan immigrants: the vulnerable immigrants that lack access to health services, have poor
health, and face poor sanitary conditions.

10The data from 2018 only allow identifying foreigners. They do not indicate their nationality, but overall more than
95% of foreigners in Colombia are from Venezuela.Although the census collected this information, the data available
does not differentiate by nationality
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III.3 Other municipal controls

We use a number of municipal covariates to asses the robustness of our estimates. They include weather

proxies,11 night light density, conflict-related variables, homicide rates, GDP municipal composition, and

proxies for government activity. These variables come primarily from governmental sources except for night

light density which comes from the National Oceanic and Atmospheric Administration (see Appendix D for

a description of the corresponding sources). Descriptive statistics for these variables are presented in Table

I.

IV Empirical Strategy

We test for the effects of Venezuelan forced migration inflows on disease incidence in Colombia by estimat-

ing the following specification

Imt = αPredicted Inflowsmt +X ′
mtΓ +

∑
cεZ

[cm × ψy] + γm + γt + εmt (2)

where Imt represents disease incidence per 100,000 individuals for Colombian nationals in municipality

m and month-year t; Predicted Inflowsmt is defined following equation 1; Xmt is a matrix of municipal con-

trols including departmental-year fixed effects, and interactions of altitude and monthly weather variables12;

Z includes a rich set of pre-existing static municipal characteristics interacted with year dummies13; and γm

and γt are fixed effects by municipality and year-month. Standard errors are clustered at the municipal level

to account for common unobserved correlations within municipalities.

Our measure of Predicted Inflowsmt was standardized for ease of interpretation. Consequently, in this

specification, α is our coefficient of interest and can be interpreted as the marginal change in disease inci-

dence rates when predicted inflows increase by one standard deviation.

11We use interactions of municipal altitude and monthly indicators commonly used to identify periods of intense
drought and heavy rain, which are commonly known as “La Niña” and “El Niño”. The definition for each of these in-
dexes is displayed in Appendix C. The information comes from the Climate Prediction Center of the National Oceanic
and Atmospheric Administration. Municipal altitude comes from the Center for Economic Studies at Universidad de
los Andes.

12These variables are included because vector-borne and respiratory diseases, for instance, tend to have a higher
prevalence during rainy seasons.

13A detailed list of pre-existing static municipal characteristics included in all our estimates is presented in Panel B
of Table I.
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In our main estimates, we test for the contemporaneous and lagged effects of migration flows (one and

two months after migration takes place) to account for the possibility that the incubation period for some

diseases may be longer than a month. In addition, we also test for heterogeneous effects of forced migration

on the spread of each disease by age group.

V Results

Tables II and III display the results of equation (2). In the tables, Panel A presents the estimates including

only the contemporaneous effects of predicted inflows as the independent variable, whereas Panels B and C

include lagged values of that variable.

With regard to the contemporaneous effects of larger predicted migration inflows, we do not identify

any significant effects in any of the vector-borne diseases. Because Colombia has an epidemiological profile

similar to Venezuela, this outcome is not surprising. However, we observe that larger predicted inflows of

forced migrants are associated with a higher incidence of two of the seven vaccine-preventable diseases that

we study. In particular, our estimates in Panel A suggest that when predicted migration inflows increase

by one standard deviation, the incidence of chickenpox and tuberculosis increases by 0.27 and 0.32 cases

per 100,000 individuals, respectively. These increments correspond to sizable effects given that the mean

incidence of these diseases for the period of study was 5.58 (for chickenpox) and 6.57 (for tuberculosis).

Hence, the estimated point coefficients correspond to increments of 4.8% (for chickenpox) and 4.9% (for

tuberculosis) over the mean incidence. Moreover, the estimates of Panels B and C suggest that the effects of

both diseases are largest two months after original exposure to infected migrants. Both results are expected.

First, the low vaccination rates in Venezuela might be related to a high incidence of vaccine-preventable

diseases in migrant children. Second, poor travel conditions and a poor health status before migration have

been found to be risk factors in the incidence of tuberculosis (Castelli and Sulis, 2017).

Additionally, we find that larger predicted migration inflows are associated with a higher incidence of

STDs. Our point estimates in Panel A suggest that when predicted migration inflows increase by one stan-

dard deviation, the incidence of AIDS and syphilis increases by 1.64 and 0.12 cases per 100,000 individuals,

respectively. These effects are alarming and represent an increment of 10% and 6.9% over the mean inci-

dence of AIDS and syphilis, respectively. The results displayed in Panels B and C suggest that the effects of

migration on STD propagation are largest one month after the exposure to infected migrants.
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V.1 Estimates by age group

The rationale behind estimating the effects of migration by age group is that minors and seniors may be

more vulnerable to infectious diseases, while adults may be at higher risk for STDs. To account for these

possibilities, we create a database in which we classify all cases of the diseases that we study into three age

groups: (i) minors (ages 0 to 18), (ii) adults (ages 19 to 64), and (iii) seniors (ages 65+).14

We present the time evolution of the total sum of incidence rates per age group and disease in Figures

VII to IX. For the case of vector-borne diseases (see Figure VII), we only distinguish different incidence

patterns for the cases of leishmaniasis and chagas disease, which tend to disproportionately affect seniors,

while having a lower incidence among minors. With regard to vaccine-preventable diseases, minors are

disproportionately affected by chickenpox, measles, and pertussis, whereas tuberculosis is more prevalent

among seniors (see Figure VIII). STDs are more prevalent in adults and less common in minors (see Figure

IX).

We present the estimates of equation 2 for each age group in Tables IV and V. Consistent with our

previous results, we find that larger forced migration inflows are associated with higher rates of chickenpox,

tuberculosis, AIDS, and syphilis. However, we observe heterogeneous effects by age group.

The effects of chickenpox are concentrated in minors but are also significant for adults. This is intuitive

considering that the vaccine for chickenpox is mandatory in Colombia and should be administered at the

first birthday of each individual. Consequently, the population susceptible to infection (i.e., the population

that is not immune) should be largely concentrated in individuals 0 to 1 years of age. For tuberculosis, cases

are concentrated in the senior population, in which the disease is more prevalent (as shown in Figure VIII).

Finally, as expected, STDs are primarily concentrated in adults, the population that is more sexually

active and consequently faces a higher risk of exposure to these diseases. For the case of AIDS, however,

we also find significant, albeit small effects, among minors; these cases could be explained by prenatal

transmission or teenage sexual encounters.15

14For each group, incidence rates were created by dividing the number of cases observed by the corresponding
population in each age group and multiplying by 100,000.

15We do not report heterogeneous effects by gender group because the information is not available for a large part
of the sample.
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V.2 More on the dynamic effects

In order to shed some light on the duration of the effects that we have documented we carry out an estimation

in which we examine the dynamic effects of Venezuelan migration in the four infectious diseases in which

we found significant effects of migration. The results are presented in Figure X. We find that migration

flows have a significant effects three months after migration occurs for the case of AIDs and syphilis, four

months for chickenpox, and five for tuberculosis. The reason behind these effects could be that one migrants

arrive they can infect others that in turn will also spread the disease, the cycle tends to be resolved only after

three to five months after migration flows take place. The specific point estimates for all the diseases are

presented in Appendix H.

V.3 Mechanisms

There are two main channels through which forced migrants may be affecting the spread of infectious

diseases in hosting communities. First, through contact with infected migrants, and second, by increasing

the demand for health services reducing quality and access. Our paper focuses on the first channel by

studying the effects of contact with migrants on the spread of infectious diseases. The dynamics effects

suggest that contact with infected migrants might be plausible mechanism. In this subsection we try to

present more evidence on the validity of each of these channels.

Concerning contact with infected migrants one important question is whether migrants arrive infected to

hosting locations or acquire the diseases upon arrival since they are in more vulnerable health and economic

situations. We attempt to shed light on this question by examining the incidence of chickenpox (one of

the most contiguous infectious diseases) in municipalities that had no incidence of chickenpox before 2016

(before the large surge of Venezuelan migration to Colombia) and the rest of the sample. The results are

presented in Table VII and confirm that the positive effects of migration on chicken pox incidence are

predominantly observed in municipalities that had eradicated the disease before 2016. We also present the

total number of cases of each of the infectious diseases that we study before and after the beginning of the

large Venezuelan migration surge of 2016 in Figure XI. The Figure illustrates the dramatic increment in the

incidence of most of the diseases that we study.

Further evidence that supports the idea that Venezuelans are bringing the diseases from the origin com-

munities is presented in Appendix I. In the Appendix we use data from ENCOVI a survey representative

of the Venezuelan population available between 2014 and 2018 and the population census of 2018 to char-
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acterize the Venezuelan population. Data from the ENCOVI suggests that the majority of the Venezuelan

population does not have health access. In fact in 2016 approximately 60 percent of the population did not

have health services access and this percentage was up to 80 percent by 2018 Figure I.1. We were also able

to document that foreigners in Colombia, a population that is represented disproportionately by Venezue-

lans, have low internal migration, they mostly arrive from other country and stay in the same municipality

Figure I.1.

We used the population census of 2018 to characterize foreigners in Colombia. More than ninety percent

of foreigners in Colombia are from Venezuela. Hence, this exercise is a good proxy for the characteristics

of Venezuelan migrants in the country. We present the results in Figure I.2 and Figure I.3. We observe that

relative to the Colombian population, Venezuelans are disproportionately male, single, and more educated.

They also seek less medical help for health problems despite the fact they report having more health issues

relative to Colombian nationals. This last may be explained by their fears of the costs of medical attention

or the possibility of being deported. All of these figures suggest that migrants have less access to health

services in Venezuela and Colombia and that they have a worse health condition relative to Colombian

citizens.

Concerning the plausible congestion effects of migrants on health services we explore whether migra-

tion flows have been reflected in additional health expenditures. Considering that everyone in Colombia has

access to health emergency services it is likely that Venezuelan migration, which represents a large popula-

tion shock in Colombia, will increase demand for health services and create congestion unless the resources

to attend the additional patients are also increased with the arrival of migrants. We focus our analysis on the

impacts of Venezuelan migration on health transfers sent from the central government to the decentralized

local governments. The data for this exercise comes from the Colombian National Planning Department

and corresponds to annual health transfers from 2012 to 2018. Our results are presented on Table VIII and

show no effects of Venezuelan migration on health transfers of any kind. Consequently, we cannot reject the

hypothesis that our effects are related with higher congestion of health services.

V.4 Robustness tests

Are these effects driven by indirect impacts of migrants on economic outcomes?

One relevant question is whether our findings are actually driven by the transmission of infectious diseases

from migrants to the rest of the population, or whether they are explained by other indirect impacts of mi-
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gration on health. It is possible, for instance, that larger migration flows may increase prices through higher

local demand or displace informal workers from the labor markets and thus deteriorate health outcomes

through these channels.

To test for such possibilities, we estimate the impacts of predicted inflows on the number of cases of

malnutrition,16 which cannot be transmitted from migrants to the rest of the population and should be more

directly related to changes in economic outcomes. The results are presented in column 1 of Table VI. They

suggest no significant effects of migration on either contemporaneous or lagged malnutrition.17

Placebo test on chronic diseases

We also test for the effects of predicted migration inflows on common chronic diseases that are non-

infectious and should not be directly affected by migration. These diseases include hypertension and di-

abetes. We do not find any impacts of predicted migration inflows on the incidence of these diseases (see

columns 2 and 3 of Table VI).

Accounting for zeros in the sample

A large share of municipalities in our sample consistently reported zero cases of each of the diseases that

we studied, we check if our results would change if these zeros are omitted from our sample. We present

the estimates of this exercise in Appendix E. Our results remain unchanged.

Accounting for heterogeneous effects by altitude

We are also concerned about the fact that vector-borne diseases are predominately observed in municipalities

at lower altitudes. Hence, we explore for possible heterogeneous effects by dividing the sample of munici-

palities at different altitude levels. We still do not find any effects of Venezuelan migration on vector-borne

diseases (see Appendix F).

Accounting for Colombians out-migration

An important threat concerning the validity of our results is that Colombian citizens may be moving out

of areas that receive Venezuelan migrants. These population trends can also contribute to spread infectious

diseases or simply change the composition of the population in each municipality. To verify whether this

was the case we use data from the population censuses of 1993, 2005, and 2018 to calculate a municipal

measure of individuals who lived in each municipality and were born in Colombia. We then use these data to

estimate a regression of population figures on our predicted measure of Venezuelan inflows. The estimates

16We estimate the cases of malnutrition using the reports of the Ministry of Health.
17For these cases, we also tested the effects of migration flows after three months of arrival considering that the

indirect effects of forced migration on prices and labor markets, for instance, may take more time to manifest.
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are illustrated in Appendix G and include the same controls and fixed effects used in our main analysis. We

are not able to identify any effects of the Venezuelan inflows on Colombian internal migration flows.

Are the effects stronger in infants?

We check for the effects of Venezuelan migration on infants (individuals younger than one year old) for

the infectious diseases on our main analysis that had some positive incidence in this age group (see Table

J.1) as well as on all vaccine preventable diseases with positive prevalence on this age group (see Table J.2).

Although we observe the same signs the results are more imprecise relative to our main analysis. This is the

case since there could be prevalence of these diseases in individuals that are immune depressed like pregnant

women or seniors in which the vaccine induces an activation of the virus. It is also likely that seniors may

not have had access to vaccination for this diseases when they were young. Consequently, by restricting the

sample in this age groups we may be reducing relevant variation in the incidence of these diseases.

VI Discussion

We examine the causal role of Venezuelan forced migration in the transmission of 15 infectious diseases

in Colombia. These diseases are prevalent among Venezuelan migrants. We group these diseases into

three categories as vector-borne, vaccine-preventable, and STDs. To identify causal effects, we exploit the

fact that municipalities in close proximity to the main entry migration points experience a disproportionate

exposure to infected migrants when monthly cumulative migration flows are larger.

We find that larger forced migration flows are associated with a higher incidence of chickenpox, tuber-

culosis, AIDS, and syphilis. The point estimates for each of these diseases suggest that the effects of forced

migration on the propagation of these diseases is meaningful. The analysis suggests that the main driver

the contact between recently arrived migrants and the local population. Given the collapse of the health

system in Venezuela and the low vaccination rates, migrants may have contracted infectious diseases before

migrating or while travelling to Colombia. The results show that the spread of the diseases take place three

to five months after arrival to Colombia and, in the case of chickenpox, in municipalities in which it was

eradicated.

Our results highlight the urgency of supporting forcibly displaced populations with adequate and quality

health services access upon their arrival at hosting locations. With legal access to health services, migrants

may report symptoms rapidly and receive proper treatment, which is crucial to halt the spread of infectious
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diseases. In light of the spread of vaccine-preventable diseases, immunization of the migrant population

should be a priority, but efforts to create systems for early detection of infected individuals could also prove

effective. With regard to STDs, hosting locations need to prioritize migrants’ access to health preventive

services such as information on safe sex practices as well as access to supplies. Massive health campaigns in

regions with a large concentration of migrants might be a cost-effective intervention to vaccinate children,

provide early treatment to sick migrants, and undertake prevention campaigns for STDs.

Although our paper uses rich data on disease incidence at the municipal-monthly level, we only observe

the total number of cases reported by diagnosis and not data on individuals. Consequently, we cannot

differentiate effects on individuals that have multiple infectious diseases. This might be relevant in cases

in which individuals have AIDS and may also get tuberculosis as commonly reported by qualitative media

reports.

Interesting avenues for future research include identifying and testing policy responses that may effec-

tively reduce the spread of diseases from forced migrants to the rest of the population.

References

Adda, J. (2016). Economic activity and the spread of viral diseases: Evidence from high frequency data.

The Quarterly Journal of Economics 131(2), 891–941.

Adda, J., J. Banks, and H.-M. Von Gaudecker (2009). The impact of income shocks on health: evidence

from cohort data. Journal of the European Economic Association 7(6), 1361–1399.

Baez, J. E. (2011). Civil wars beyond their borders: The human capital and health consequences of hosting

refugees. Journal of Development Economics 96, 391–408.

Barnett, E. D. and P. F. Walker (2008). Role of immigrants and migrants in emerging infectious diseases.

Medical Clinics of North America 92(6), 1447 – 1458.

Caritas Venezuela (2018). Monitoreo de la situación nutricional en niños menores de 5

años, viewed 13 April 2020. <http://caritasvenezuela.org/wp-content/

uploads/2018/09/7mo-Bolet\unhbox\voidb@x\bgroup\let\unhbox\

voidb@x\setbox\@tempboxa\hbox{n\global\mathchardef\accent@

20

<http://caritasvenezuela.org/wp-content/uploads/2018/09/7mo-Bolet\unhbox \voidb@x \bgroup \let \unhbox \voidb@x \setbox \@tempboxa \hbox {n\global \mathchardef \accent@spacefactor \spacefactor }\accent 19 n\egroup \spacefactor \accent@spacefactor -Saman-Abril-Julio-2018-compressed.pdf>
<http://caritasvenezuela.org/wp-content/uploads/2018/09/7mo-Bolet\unhbox \voidb@x \bgroup \let \unhbox \voidb@x \setbox \@tempboxa \hbox {n\global \mathchardef \accent@spacefactor \spacefactor }\accent 19 n\egroup \spacefactor \accent@spacefactor -Saman-Abril-Julio-2018-compressed.pdf>
<http://caritasvenezuela.org/wp-content/uploads/2018/09/7mo-Bolet\unhbox \voidb@x \bgroup \let \unhbox \voidb@x \setbox \@tempboxa \hbox {n\global \mathchardef \accent@spacefactor \spacefactor }\accent 19 n\egroup \spacefactor \accent@spacefactor -Saman-Abril-Julio-2018-compressed.pdf>
<http://caritasvenezuela.org/wp-content/uploads/2018/09/7mo-Bolet\unhbox \voidb@x \bgroup \let \unhbox \voidb@x \setbox \@tempboxa \hbox {n\global \mathchardef \accent@spacefactor \spacefactor }\accent 19 n\egroup \spacefactor \accent@spacefactor -Saman-Abril-Julio-2018-compressed.pdf>


spacefactor\spacefactor}\accent19n\egroup\spacefactor\accent@

spacefactor-Saman-Abril-Julio-2018-compressed.pdf>.

Castelli, F. and G. Sulis (2017). Migration and infectious diseases. Clinical Microbiology and Infec-

tion 23(5), 283 – 289.
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Figure (XI) Comparison Infectious Diseases Incidence Rate before and after Migration Onset

(a) Vector Borne

(b) Vaccine Preventable

(c) STDs
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Figure (I.1) Describe Recent Migration History of Venezuelan Pop. (ENCOVI)
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Figure (I.2) Descriptive Statistics Colombians and Foreigners Pop. (Census 2018)
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Figure (I.3) Descriptive Statistics Colombians and Foreigners Pop. (Census 2018)
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