
� 1Bojorquez-Chapela I, et al. BMJ Global Health 2022;7:e007202. doi:10.1136/bmjgh-2021-007202

The impact of the COVID-19 pandemic 
among migrants in shelters in Tijuana, 
Baja California, Mexico

Ietza Bojorquez-Chapela,1 Steffanie A Strathdee,2 Richard S Garfein,2 
Constance A Benson,2 Antoine Chaillon,2 Caroline Ignacio,3 Jaime Sepulveda4

Original research

To cite: Bojorquez-Chapela I, 
Strathdee SA, Garfein RS, 
et al. The impact of the 
COVID-19 pandemic among 
migrants in shelters in 
Tijuana, Baja California, 
Mexico. BMJ Global Health 
2022;7:e007202. doi:10.1136/
bmjgh-2021-007202

Handling editor Sanni Yaya

Received 10 October 2021
Accepted 10 February 2022

1Department of Population 
Studies, El Colegio de la 
Frontera Norte, Tijuana, Baja 
California, Mexico
2Division of Infectious Diseases 
and Global Public Health, School 
of Medicine, University of 
California San Diego, La Jolla, 
California, USA
3Department of Medicine, 
University of California San 
Diego, La Jolla, California, USA
4Institute for Global Health 
Sciences, University of California 
San Francisco, San Francisco, 
California, USA

Correspondence to
Dr Jaime Sepulveda;  
​Jaime.​Sepulveda@​ucsf.​edu

© Author(s) (or their 
employer(s)) 2022. Re-use 
permitted under CC BY-NC. No 
commercial re-use. See rights 
and permissions. Published by 
BMJ.

ABSTRACT
Introduction  Migrants, especially those in temporary 
accommodations like camps and shelters, might be a 
vulnerable population during the COVID-19 pandemic, but 
little is known about the impact of the pandemic in these 
settings in low-income and middle-income countries. We 
assessed SARS-CoV-2 seropositivity and RNA prevalence, 
the correlates of seropositivity (emphasising socially 
determined conditions), and the socioeconomic impacts of 
the pandemic among migrants living in shelters in Tijuana, 
a city on the Mexico-US border.
Methods  We conducted a cross-sectional, non-
probability survey of migrants living in shelters in Tijuana 
in November–December 2020 and February–April 2021. 
Participants completed a questionnaire and provided 
anterior nasal swab and blood samples for detection 
of SARS-CoV-2 RNA and antibodies (IgG and IgM), 
respectively. We explored whether SARS-CoV-2 infection 
was associated with sociodemographic and migration-
related variables, access to sanitation, protective 
behaviours and health-related factors.
Results  Overall, 481 participants were enrolled, 67.7% 
from Northern Central America, 55.3% women, mean age 
33.2 years. Seven (1.5%) participants had nasal swabs 
positive for SARS-CoV-2 RNA and 53.0% were SARS-
CoV-2 seropositive. Avoiding public transportation (OR 
0.59, 95% CI 0.39 to 0.90) and months living in Tijuana 
(OR 1.06, 95% CI 1.02 to 1.10) were associated with 
seropositivity. Sleeping on the streets or other risky places 
and having diabetes were marginally associated with 
seropositivity. Most participants (90.2%) had experienced 
some socioeconomic impact of the pandemic (eg, 
diminished income, job loss).
Conclusion  Compared with results from other studies 
conducted in the general population in Mexico at a similar 
time, migrants living in shelters were at increased risk of 
acquiring SARS-CoV-2, and they suffered considerable 
adverse socioeconomic impacts as a consequence of the 
pandemic. Expanded public health and other social support 
systems are needed to protect migrants from COVID-19 
and reduce health inequities.

INTRODUCTION
The International Organization for Migra-
tion uses ‘migrant’ as an umbrella term, 

encompassing people who change their place 
of residence for different reasons, including 
documented and undocumented migrants, 
those who move for economic reasons, and 
people who flee their countries of origin 
because of violence or natural disasters, who 
are entitled to recognition as refugees.1 The 
term includes immigrants who have been 
living in receiving countries for years, as well 
as recent arrivals and persons who are still 
in transit between their countries of origin 
and their intended destination. However, 
different types of migrants may experience 
different vulnerabilities. Migrants, refugees 
or asylum seekers living in what are intended 
to be temporary accommodations, such as 
camps and settlements, could be more at 
risk of SARS-CoV-2 infection because of over-
crowding, unhygienic conditions and poor 
access to COVID-19 mitigation strategies (ie, 
masks). At the same time, the limited social 
inclusion of these individuals could make 
them more vulnerable to socioeconomic 
hardship due to the pandemic.

Key questions

What is already known?
	► Migrants face situations that could disproportionate-
ly place them at risk during the COVID-19 pandemic, 
both of infection and of the social consequences of 
the pandemic.

What are the new findings?
	► This is one of the first surveys of migrants in shelters 
in a middle-income country.

	► Seroprevalence of antibodies to SARS-CoV-2 was al-
most twice as high as that of the general population.

	► More than 90% of migrants had experienced ad-
verse social consequences of the pandemic.

What do the new findings imply?
	► The study provides evidence of the need of public 
health and social support measures for migrants in 
the context of the pandemic.
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The COVID-19 pandemic has disproportionately 
impacted socially vulnerable populations.2 3 The 
pandemic, as well as the measures implemented to 
control it, and their socioeconomic consequences, can 
impact migrants both directly (increased risk of trans-
mission) and indirectly (other health and social conse-
quences).4 5 Of particular concern are intransit migrants, 
refugees and asylum seekers, and those residing in camps 
and other overcrowded settings with limited access to 
resources for hygiene or physical distancing. A posi-
tion paper in the European Union recommended that 
these settings be given priority for SARS-CoV-2 testing.6 
Migrants in such settings typically have limited access 
to healthcare, employment and social services, and are 
therefore at risk of the social and economic impacts of 
lockdown and other measures.7–9

Estimates of the incidence of SARS-CoV-2 infection 
among migrants are scarce, as most health information 
systems do not disaggregate by migration status.10 Still, a 
recent systematic review concluded that the risk of SARS-
CoV-2 infection was higher among migrants, as compared 
with native-born populations.7 Factors possibly contrib-
uting to the increased risk among migrants include 
living in detention centres, camp settings and other over-
crowded spaces, as well as working in occupations that 
require close contact with people. However, the review 
was limited to high-income countries. Less is known 
about the situation in low-income and middle-income 
countries, despite the fact that they host over one-third 
of the international migrant population, and four of the 
five top host countries for refugees were in this category 
in 2018.11

Our study addressed migrants living in shelters run by 
civil society organisations (CSOs) in Tijuana, Baja Cali-
fornia, Mexico. Tijuana, a city of 1.9 million inhabitants 
at the Mexico-US border, has historically been a hub for 
Mexican migrants travelling towards or returning from 
the USA.12 In the past decade, more migrants from 
Central America and other countries have arrived in the 
city, with the final aim of reaching the USA.13 14 Thousands 
of these intransit migrants and asylum seekers became 
stranded in Tijuana due to migration policies, such as the 
‘Remain in Mexico’ one, which forces them to wait on 
the Mexican side of the border until their asylum claims 
are processed by US’ authorities.14 15 These migrant flows 
are the result of violence, poverty and natural disasters 
in Central America and other regions,16 and have been 
considered a humanitarian emergency.

Once in Tijuana, although some migrants have the 
resources to pay for shared rooms or apartments and 
informal camps have been established for limited 
periods, the main source of accommodation (and other 
forms of support) for migrants have been migrant shel-
ters operated by CSOs. A study conducted in March 2020 
identified 32 of these shelters in the city,14 with capacity 
for 5101 persons.

Before the pandemic, it took about a month on average 
for migrants to transit through Mexico.17 At the time of 

this study, those en route from Mexico’s southern border 
to the US could have been exposed to SARS-CoV-2 infec-
tion either in their countries of origin (eg, reported 
daily cases had remained high in Honduras from July to 
October 2020),18 or in transit through Mexico, where at 
the end of 2020 a second wave of infection was occurring. 
Migrants could also have been exposed during periods in 
migrant detention facilities in Mexico or the USA.

In this study, we evaluated the impact of the COVID-19 
pandemic on migrants living in shelters in Tijuana. We 
aimed to (1) determine the RNA and antibody prevalence 
of SARS-CoV-2 among migrants in shelters in Tijuana; 
(2) identify correlates of SARS-CoV-2 seropositivity with 
an emphasis on socially determined conditions and (3) 
describe the socioeconomic impact of the pandemic in 
this population.

METHODS
Design and participants
We conducted a cross-sectional, non-probability survey 
of migrants living in shelters in Tijuana. We aimed to 
conduct interviews in all identified shelters, and to enrol 
all migrants who fulfilled the inclusion criteria (see 
below). Field work started in November 2020, but it was 
interrupted in December because of health regulations 
due to the increase in COVID-19 cases in Tijuana. Data 
collection resumed in February, through April 2021.

Participant recruitment was conducted by trained inter-
viewers, who visited the shelters and invited all adult resi-
dents to respond to a short screening questionnaire. If 
eligible, informed consent was obtained before applying 
the questionnaire using laptop computers.

We defined the inclusion criteria with the aim of 
enrolling the most vulnerable population of in-transit 
migrants and asylum seekers. Thus, we recruited persons 
either: (1) born in a Latin American or Caribbean 
country other than Mexico, who had been in Tijuana for 
≤5 years or (2) born in a Mexican state other than Baja 
California (the state where Tijuana is located), who had 
arrived in Tijuana ≤1 year prior due to deportation from 
the US or internal displacement in Mexico. In addition, 
participants had to be ≤18 years old, able to respond the 
survey questionnaire in Spanish, English or French and 
to provide written informed consent.

The survey questionnaire assessed sociodemographic 
information, migration history, socioeconomic impact 
of the pandemic, hygiene and living conditions, health 
status, past COVID-19 infection and testing, COVID-
19-related attitudes and behaviours, mental health and 
other topics.

SARS-Cov-2 testing
To assess SARS-CoV-2 infection, we collected anterior 
nasal swab and blood samples. Anterior nasal swabs were 
collected to test for viral RNA—an indicator of active 
infection. Blood samples were tested for SARS-CoV-2 
antibodies—an indicator of past infection. Anterior 
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nasal swabs were self-collected by participants following 
standard procedures19 under the supervision of nurses or 
nursing students with experience in sample collection, 
and nurses collected blood samples by venipuncture. 
For the purposes of standardisation, the staff received 
training on the project’s methods for sample collection, 
handling and preparation. Staff and participants wore 
personal protective equipment during data collection.

After collection, nasal swabs were placed in coolers 
containing ice packs and moved to a refrigerator at the 
study office each day. Once a week, the samples were trans-
ported to the University of California in San Diego Center 
for AIDS Research lab for testing. During the first period 
of recruitment, viral transport media (VTM) was in very 
high demand and priority for it was given to hospitals, so 
phosphate-buffered saline (PBS) was used instead. The 
use of PBS was validated using known controls, showing 
that there was no loss of sensitivity vs VTM and the results 
were comparable. VTM was used for the second recruit-
ment period. A pooling approach based on the Fluxergy 
system (Irvine, California, USA) was employed to detect 
SARS-CoV-2 RNA. Briefly, equal volumes (14 µL) of VTM 
from each participant were combined into one pool. The 
remaining VTM was stored individually for subsequent 
testing should the pool require deconvoluting. If a mini 
pool test was positive, all samples from that pool were 
tested individually.20

Blood samples were collected by venipuncture. Samples 
were transported in coolers containing ice packs to the 
study office for centrifugation, and kept refrigerated 
until they were transported weekly to Genalyte, a Clinical 
Laboratory Improvement Amendments-certified labora-
tory in San Diego, California. The lab ran a SARS-CoV-2 
Serology panel21 to detect IgG and IgM antibodies to five 
SARS-CoV-2 antigens (Nucleocapsid, Spike S1-S2, Spike 
S1, Spike S1-RBD, Spike S2) within a multiplex format 
based on photonic ring resonance. From the panel, a 
machine learning algorithm using the Random Forest 
Ensemble method with 3000 decision trees was employed 
by the lab to interpret results as positive, negative or inde-
terminate for SARS-CoV-2 antibodies.22

Variables
Our three outcomes of interest in this analysis were 
SARS-CoV-2 RNA positivity in nasal swab samples, SARS-
CoV-2 antibody seropositivity and socioeconomic impact 
of the pandemic. The percentage seropositive was calcu-
lated excluding indeterminates and participants who 
had already received a vaccine. To evaluate the socioeco-
nomic impact, we assessed participants’ responses to four 
dichotomous questions about possible adverse effects of 
the pandemic (ie, loss of income, loss of job, inability to 
pay rent, and forced to leave the migrant shelter). Soci-
oeconomic impact was defined as experiencing at least 
one of them (yes/no).

The low number of nasal swabs that tested RNA posi-
tive precluded an analysis of correlates of active infec-
tion. As potential correlates of SARS-CoV-2 seropositivity, 

we considered possible risk factors with an emphasis 
on socially determined characteristics. These included 
sociodemographic and migration variables (age, gender, 
educational level, working, having slept on the streets or 
other risky places, region/country of origin and having 
spent time in migrant detention), access to sanitation 
(ordinal variables reflecting frequency of access to water 
and soap), protective behaviours (dichotomous variables 
indicating having washed hands, self-isolating at home or 
shelter and wearing a mask in public frequently or very 
frequently since the beginning of the pandemic; and 
dichotomous variables indicating having never or rarely 
used public transport or visited crowded public places in 
the same period) and health-related variables (previous 
diagnosis of diabetes, hypertension, chronic obstructive 
pulmonary disease, cardiovascular disease or obesity). 
Since the dynamics of the pandemic at different times 
might have influenced seropositivity, we also included 
time in Tijuana and month of study enrolment.

As potential correlates of socioeconomic impact, we 
included the same sociodemographic and migration 
variables as above, and time lived in Tijuana, as these 
measures could reflect the degree of social inclusion/
exclusion of migrants in the city.

Analysis
Bivariate and multivariable logistic regression models 
were adjusted to identify factors associated with SARS-
CoV-2 seropositivity and social impact of the pandemic. 
For the multivariable models, likelihood ratio tests were 
used to compare nested models, and Akaike and Bayesian 
Information Criteria were used to assess goodness-of-fit. 
Independent variables were kept in the model if they 
improved the fit or were statistically significant with 
p<0.10. We handled missed data with pairwise deletion.

Patient and public involvement
Before starting recruitment, the researchers presented 
the project to persons responsible for migrant shelters 
in Tijuana and discussed the methods and research 
questions with them. Some methods for approaching 
migrants were modified based on their suggestions to 
minimise the burden of the time and other potential 
sources of discomfort for participants. The results of the 
survey were presented to all participating shelters, and 
participants received their lab results together with brief 
counselling on the pertinent health issues.

RESULTS
As shelters open and close depending on the CSOs’ 
resources and other factors, by the time fieldwork for 
this study was conducted only 27 shelters were iden-
tified as operational (in contrast with the previously 
reported 32), of which we were able to contact 25. Of 
the 25 shelters contacted, seven refused to participate 
in the study. According to the persons responsible for 
the 18 participating shelters, there were a total of 856 
migrants (including minors) residing there during the 
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Table 1  General characteristics of participants, total and by fieldwork period

Variable
Total 
(n=481)

November-December
2020 (n=84)

February-April
2021 (n=397) P value*

Sociodemographic and migration variables

Age—years, mean (SD) 33.2 (10.7) 33.1 (10.5) 33.3 (10.7) 0.883

Female (%) 55.3 53.6 55.7 0.726

Educational level (%) 0.944

 � None 6.0 7.1 5.8

 � Primary or less 38.9 36.9 39.3

 � Secondary or technical equivalent 27.0 27.4 27.0

 � Preparatory or technical equivalent 19.1 17.9 19.4

 � Some college or more 8.9 10.7 8.6

Travelling with minors 68.4 58.3 70.5 0.029

Working in the past week (%) 34.3 56.0 29.7 <0.000

Slept in a risky place in the past 3 months2 (%)† 17.3 20.2 16.6 0.426

Country of origin (%) 0.051

 � Mexico 25.2 20.2 26.2

 � Honduras 47.0 39.3 48.6

 � Guatemala 10.4 11.9 10.1

 � El Salvador 10.2 15.5 9.1

 � Other 7.2 13.1 6.0

Was in migrant detention before coming to Tijuana (%) 50.3 35.7 53.4 0.003

Months in Tijuana, mean (SD) 3.4 (1.0) 7.7 (0.7) 4.3 (0.4) <0.001

Access to sanitation and protective/risk behaviours

Always has access to water for handwashing (%) 92.5 96.4 91.7 0.374

Always has access to soap (%) 87.7 96.4 85.9 0.084

Washed hands or used hand sanitiser frequently or very 
frequently (%)

89.8 94.1 88.9 0.158

Self-isolated at home or in a shelter frequently or very 
frequently (%)

47.9 65.5 44.2 <0.001

Wore a mask when in public frequently or very frequently 
(%)

93.4 92.9 93.5 0.843

Used public transport never or rarely (%) 40.8 29.8 43.1 0.024

Visited crowded places never or rarely (%) 80.3 82.1 79.9 0.631

Health and COVID-related variables

Diabetes (%) 4.4 1.2 5.0 0.117

Hypertension (%) 7.7 6.0 8.1 0.510

COPD (%) 7.3 7.1 7.3 0.959

Cardiovascular disease (%) 2.1 2.4 2.0 0.831

Obesity (%) 4.8 10.7 3.5 0.005

Thinks she/he has had COVID-19 (%) 12.9 18.1 11.8 0.124

Previously tested positive for SARS-CoV-2 (%)‡ 11.4 11.1 11.4 0.977

Positive for SARS-CoV-2 antibodies§ (%) 53.0 46.3 54.5 0.181

Positive SARS-CoV-2 RNA (nasal swab) (%) 1.5 0 1.8 0.217

*Χ2 test, or t test, comparing between recruitment periods.
†Slept in a vehicle, correctional institution, drug treatment centre, streets/beach/canal.
‡Percentage calculated over those tested previously (9 in first period, 105 in second period).
§Percentage excludes six participants who had already received a COVID vaccine. Indeterminate results are also excluded.
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study period. We screened 586 adults, of whom 490 were 
eligible, and 481 agreed to participate.

Most participants (67.6%) were from one of the three 
Northern Central America countries (Honduras, Guate-
mala or El Salvador) (table 1), and 77.6% of all partici-
pants had applied or intended to apply for asylum in the 
USA. Between the two recruitment periods there were 
major changes in the composition of migrants residing 
in the shelters. Whereas in November–December most 
participants had lived in Tijuana for several months (7.7 
months on average), by February–April a new flow of 
migrants had arrived, many of them directly from their 
countries of origin, or had been returned from the USA 
rapidly after attempting crossing to apply for asylum. In 
the second period fewer participants reported working in 
Tijuana, and fewer were able to shelter in place, but there 
was a higher proportion who had spent time in migration 
detention, or had never or rarely used public transporta-
tion during the pandemic.

Overall, over half (53.0%) of participants tested SARS-
CoV-2 seropositive (table  1). Seroprevalence increased 
from 46.3% in the first period, to 54.5% in the second 
period, and especially from November to December 2020 
(figure 1). The prevalence of RNA positive samples was 
low, with only seven (1.5%) participants having a positive 
result, all of them in the second period of data collection. 
Of the 237 participants who tested seropositive, 52 had 
previously been tested for SARS-CoV-2, of whom 13.5% 
had tested positive on that occasion (not shown in table 
1).

In the bivariate analysis (table 2), using public trans-
portation, having a diagnosis of diabetes, a longer dura-
tion living in Tijuana, and month of survey completion, 
were significantly associated with SARS-CoV-2 antibody 
seropositivity. In the multivariable model (table 2), using 
public transportation, living in Tijuana and month of 
survey remained statistically significant. Sleeping in a 
risky place and having a previous diagnosis of diabetes 
were marginally significant at the p<0.10 level.

As for the social impacts of the pandemic (table  3), 
most participants experienced diminished income and 
loss of work. Nearly one-third (31%) had to move out 
of their place of residence because they were not able 
to pay for it. Overall, 90.2% of participants reported 
having experienced at least one of the social impacts 
of the pandemic assessed in this study, and the impact 
was higher in the second survey period. In the multi-
variable model (table  4), being male and having lived 
in Tijuana for a shorter duration were associated with 
higher odds of experiencing the socioeconomic impacts 
of the pandemic, while travelling with minors margin-
ally increased the odds of experiencing socioeconomic 
impacts.

DISCUSSION
In this study of migrants in Tijuana, we found that over 
half (53.0%) tested SARS-CoV-2 antibody seropositive, 
which is more than double the prevalence estimate (25%) 
reported by Mexico’s National Health and Nutrition 
Survey-COVID-19 (ENSANUT COVID-19), conducted in 
the second half of 2020.23 A survey of the general popu-
lation in Baja California in February 2021 also found a 
much lower (21%) seroprevalence.24 A nationwide study 
based on health facilities in Mexico found a seroprev-
alence of 33.5% in December 2020, at the peak of the 
second wave of the epidemic in the country. According 
to that study, the seroprevalence for the northwest 
region (including Baja California) was 40.7%.25 A study 
conducted among people who inject drugs in Tijuana 
during the same period as this study found that 36.5% 
tested SARS-CoV-2 positive.3 Our seroprevalence results 
are, therefore, consistent with the review by Hayward et 
al who concluded that migrants have been dispropor-
tionately affected during the pandemic, when compared 
with the native-born or general population and should be 
targeted in prevention efforts.7 A report by the Organisa-
tion for Economic Co-operation and Development also 
concluded that immigrants are over-represented among 
COVID-19 cases in most countries, with the risk esti-
mated to be twice that of native-born residents.5 Similarly, 
Kondilis et al9 reported that migrants in reception facili-
ties in Greece had 2.5–3 times higher risk of COVID-19 
infection.

The small number of RNA positive nasal swabs in 
our sample could have resulted from actions taken by 
migrant shelters to prevent transmission, which might 
have resulted in only a few active cases at the time of 
the study. Anecdotally, a cluster of RNA-positive nasal 
swab samples was found in a single shelter, which had 
during that week received a group of migrants returned 
to Mexico by the US’ migration authorities, highlighting 
the importance of providing the shelters with the means 
to stablish detection and quarantine systems. Another 
reason might be that, while nasal swabs have good sensi-
tivity, it is not perfect,26 and pooling methods can also 
miss some cases.20 However, it’s interesting to mention 

Figure 1  SARS-CoV-2 antibody seroprevalence among 
migrant shelter residents, by month of recruitment.
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Table 2  Logistic regression analysis of factors associated with SARS-CoV-2 antibody seropositivity*

Variable

Unadjusted Adjusted†

OR 95% CI OR 95% CI

Age (years) 1.02 1.00 to 1.03 1.01 0.99 to 1.03

Female gender 1.08 0.74 to 1.57 1.39 0.91 to 2.12

Educational level

 � None Ref.

 � Primary or less 1.59 0.71 to 3.60

 � Secondary or technical equivalent 1.29 0.56 to 3.00

 � Preparatory or technical equivalent 1.25 0.52 to 2.99

 � Some college or more 2.17 0.81 to 5.83

Travelling with minors 0.84 0.57 to 1.26

Working in the past week 1.15 0.78 to 1.70

Slept in a risky place in the past 3 months‡ 1.26 0.77 to 2.06 1.59 0.93 to 2.71

Country of origin other than Mexico 1.21 0.79 to 1.85

Was in migrant detention before coming to Tijuana 1.27 0.88 to 1.84

Always has access to water for handwashing 0.91 0.46 to 1.82

Always has access to soap 1.23 0.70 to 2.17

Washed hands or used hand sanitiser frequently or very frequently 1.17 0.64 to 2.13

Self-isolated in shelter frequently or very frequently 0.88 0.61 to 1.28

Wore a mask when in public frequently or very frequently 0.67 0.32 to 1.41

Never or rarely used public transport 0.67 0.46 to 0.97 0.59 0.39 to 0.90

Never or rarely visited crowded places 0.90 0.56 to 1.43 2.60 0.89 to 7.55

Previous diagnosis of diabetes 2.90 1.04 to 8.06

Previous diagnosis of hypertension 1.90 0.90 to 4.00

Previous diagnosis of COPD 1.90 0.90 to 4.00

Previous diagnosis of cardiovascular disease 0.57 0.16 to 2.05

Previous diagnosis of obesity 1.93 0.72 to 5.17

Months in Tijuana 1.04 1.01 to 1.07 1.06 1.02 to 1.10

Month of recruitment

 � November 2020 Ref Ref.

 � December 2020 2.56 1.04 to 6.35 2.73 1.03 to 7.18

 � February 2021 3.06 1.30 to 7.20 3.54 1.45 to 8.65

 � March 2021 2.16 1.14 to 5.34 3.92 1.68 to 9.15

 � April 2021 2.47 1.04 to 6.35 6.55 2.63 to 16.29

*Excludes indeterminate results. Adjusted by variables with results in the column.
†N=449, log likelihood=-292, p=0.0001.
‡Slept in a vehicle, correctional institution, drug treatment centre, streets/beach/canal.

Table 3  Social impact of the COVID-19 pandemic on participants

Variable

November–December
2020
(n=84)

February–April
2021
(n=397) P value*

Total
(n=481)
%

Diminished income (%) 73.8 84.9 0.014 83.0

Lost job or reduced nuo of work hours (%) 64.3 71.8 0.171 70.5

Lost home because he/she could not pay rent (%) 20.2 33.3 0.019 31.0

Had to leave a migrant shelter (%) 13.1 5.8 0.018 7.1

Any social impact (%)† 83.3 91.7 0.019 90.2

*Χ2 test comparing between time periods.
†Diminished income, lost job or had to leave the place he/she was living in.
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that the aforementioned study of people who inject drugs 
did not find any RNA positive individuals.3

As for potential socially determined risk factors, we 
found that using public transportation, duration of 
living in Tijuana, and the survey month, were associ-
ated with SARS-CoV-2 seroprevalence. The association 
with survey month is likely a reflection of the dynamics 
of the epidemic in Mexico and the migrants’ coun-
tries of origin. In addition to coming in close contact 
with others, public transportation is likely a proxy for 
working away from home/shelter during the pandemic 
period, as well as using public transportation as a means 
of migrating to the Mexico-US border. The finding that 
living longer in Tijuana was associated with higher SARS-
CoV-2 seroprevalence could reflect more opportuni-
ties for social interaction, which might include physical 
proximity with more people, as opposed to newcomers 
who stay at the shelters without going out. As the social 
interactions of migrants outside of shelters would likely 
occur in environments such as public transportation, 
informal employment or crowded accommodations, this 
increased risk can be interpreted as the result of unequal 
everyday conditions. In interpreting these associations, 
it is important to consider that they reflect factors that 
made some migrants more vulnerable than others, and 
the factors making migrants more vulnerable than non-
migrants might be different.

On the other hand, the social consequences of the 
pandemic were apparent in that nine out of 10 partici-
pants had experienced at least one of the socioeconomic 
impacts we explored. In comparison, a nationally repre-
sentative survey in Mexico found that the unemployment 
rate increased during the pandemic, and remained at 
approximately 10% during the second half of 2020.27 
According to the same survey, in August of that year 
the percentage of households forced to borrow money 
from family of friends in order to cover their expenses 
reached 37.7%, and 70% of households reported some 
degree of food insecurity. While these statistics show 
that the pandemic impacted the well-being of the local 
population too, our findings still suggest that migrants 
were disproportionately affected. Participants in our 
study who had lived in Tijuana longer appeared to be 
protected from these impacts, potentially because they 
had already begun to secure employment, or they were 
aware of and benefited from available economic support. 
Alternatively, the association might be due to reverse 

causality, with those who had been more affected leaving 
the city and therefore not being included in our sample.

Data on COVID-19 prevalence or incidence among 
migrants are seldom included in national health statis-
tics.5 In Mexico, while the variable ‘migrant’ is included 
in the Ministry of Health public COVID-19 surveillance 
database, the variable is missing in most of the cases, 
and given the nature of the system (a sentinel model 
that was not designed to estimate the population-level 
incidence),28 as well as the lack of a denominator,29 it is 
impossible to use those data to compare the incidence 
of COVID-19 in migrants versus non-migrants. On the 
other hand, given the small proportion of the Mexican 
population represented by foreign-born persons 
(0.96% according to the 2020 census),30 the ENSANUT 
COVID-19 and other nationally representative surveys 
usually include too few migrants to make valid compar-
isons. Thus, surveys such as ours that focus on particular 
groups of migrants are a valuable tool to assess the health 
conditions of this underserved population.

The main limitation of our work was the non-probability 
sample design, which prevented us from obtaining repre-
sentative estimates of the distribution of variables in the 
population of migrants living in shelters in Tijuana. We 
were unable to assess motivation for denying participation 
from either shelters or potential participants; however, for 
the latter we feel that, because of time constraints, those 
who worked outside the shelters (mostly men) were prob-
ably under-represented in our sample. Although we did 
our best to overcome this limitation by recruiting after-
hours and on weekends, our sample may nevertheless 
over-represent those staying in the shelter full time, who 
might be at lower risk of infection. Detailed information 
on sociodemographics of shelter residents at the time 
of recruitment was unavailable, making it impossible to 
assess these and other possible sample biases; neverthe-
less, the fact that we included the majority of shelters in 
Tijuana lends confidence that we captured an adequate 
representation of this population. Another limitation is 
the cross-sectional design, which precluded us from esti-
mating the risk for SARS-CoV-2 infection or inferring 
causality with the correlates we identified. The interrup-
tion of field work was another limitation, carrying the risk 
that some persons could have been interviewed twice. 
To address this, we attempted to identify repeat partici-
pants by reviewing gender, date of birth and other survey 
responses. A single participant appeared to have been 
interviewed twice, and we deleted the second interview 
for this analysis. Finally, since COVID-19 vaccines were 
just becoming available at the end of our study period, 
our data should not be used to draw inferences about 
access to COVID-19 vaccination among migrants.

CONCLUSION
This study provides evidence that migrants were dispro-
portionately affected by the COVID-19 pandemic 
in Mexico, both in terms of their prevalence of past 

Table 4  Multivariable logistic regression analysis of factors 
associated with social effects of the COVID-19 pandemic*

Variable OR 95% CI

Female 0.42 0.19 to 0.89

Travelling with minors 2.09 0.97 to 4.50

Time in Tijuana (months) 0.96 0.93 to 0.99

*Adjusted by the variables that appear in the table. N=477, ll=-142, 
p=<.0022.
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infection and of the social impact. This points to the 
need for strengthening the response of the public 
health and other social support systems to the needs of 
this population. Interventions should focus on ensuring 
access to healthcare and COVID-19 vaccination, imple-
menting measures for economic support when lockdown 
measures are in place, facilitating access to decent work, 
as well as supporting migrant shelters’ efforts to provide 
migrants with a safe place to stay while in transit through 
Mexico, as a means to guarantee their right to health and 
other human rights.
Twitter Ietza Bojorquez-Chapela @IetzaBojorquez
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