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Abstract 

Background The number of migrants and asylum seekers at the Mexico-US border has increased to historic levels. 
Our objective was to determine the medical diagnoses and treatments of migrating people seeking care in humani-
tarian clinics in Matamoros, Mexico.

Methods We conducted a cross-sectional study of patient encounters by migrating people through a humanitar-
ian clinic in Matamoros, Mexico, from November 22, 2019, to March 18, 2021. The clinics were operated by Global 
Response Medicine in concert with local non-governmental organizations. Clinical encounters were each coded 
to the appropriate ICD-10/CPT code and categorized according to organ system. We categorized medications 
using the WHO List of Essential Medicines and used multivariable logistic regression to determine associations 
between demographic variables and condition frequency.

Results We found a total of 8,156 clinical encounters, which included 9,744 diagnoses encompassing 132 condi-
tions (median age 26.8 years, female sex 58.2%). People originated from 24 countries, with the majority from Central 
America (n = 5598, 68.6%). The most common conditions were respiratory (n = 1466, 15.0%), musculoskeletal (n = 1081, 
11.1%), and skin diseases (n = 473, 4.8%). Children were at higher risk for respiratory disease (aOR = 1.84, 95% CI: 
1.61–2.10), while older adults had greater risk for joint disorders (aOR = 3.35, 95% CI: 1.73–6.02). Women had decreased 
risk for injury (aOR = 0.50, 95% CI: 0.40–0.63) and higher risk for genitourinary diseases (aOR = 4.99, 95% CI: 3.72–6.85) 
compared with men. Among 10,405 medications administered, analgesics were the most common (n = 3190, 30.7%) 
followed by anti-infectives (n = 2175, 21.1%).

Conclusions In this large study of a migrating population at the Mexico-US border, we found a variety of clinical 
conditions, with respiratory, musculoskeletal, and skin illnesses the most common in this study period which encom-
passed a period of restrictive immigration policy and the first year of the COVID-19 pandemic.

Open Access

© The Author(s) 2024. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativecom-
mons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

BMC Public Health

†Christopher W. Reynolds and Allison W. Cheung are co-first authors.

*Correspondence:
Christopher W. Reynolds
chwre@med.umich.edu
Full list of author information is available at the end of the article

http://orcid.org/0000-0001-6634-391X
http://orcid.org/0000-0002-7164-348X
http://orcid.org/0000-0002-4948-2093
http://orcid.org/0000-0001-7961-8353
http://orcid.org/0000-0003-1957-9895
http://orcid.org/0000-0002-9472-5883
http://orcid.org/0000-0001-5110-9303
http://orcid.org/0000-0002-9314-4868
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12889-024-17947-7&domain=pdf


Page 2 of 12Reynolds et al. BMC Public Health          (2024) 24:489 

Background
Over the past five years, there has been a record number 
of migrants, refugees, and asylum seekers seeking entry 
into the US at the Mexico-US border. Recent estimates by 
US Customs and Border Patrol (CBP) report more than 
200,000 immigration encounters per month [1]. Begin-
ning in 2019, changes in use of US immigration policy 
including the Migrant Protection Protocols (MPP) and 
Title 42 forced asylum seekers to remain in Mexico for 
their asylum claims to be processed. MPP allowed US 
CBP agents to deport or deny US entry of asylum seekers 
during the duration of their immigration proceedings [2]. 
This policy was discriminately applied primarily at ports 
of entry along the Mexico-US border, thereby especially 
affecting Spanish-speaking asylum seekers from Mexico, 
Central America, and South America [3]. Title 42, imple-
mented by the Centers for Disease Control and Preven-
tion (CDC) due to the COVID-19 pandemic in March 
2020, further restricted travel between the US and Mex-
ico by limiting nonessential border crossing, including of 
asylum seekers [4]. A growing number of people seeking 
entry to the US from the Mexico-US border were forced 
to remain in Mexico, many of whom sought shelter near 
US ports of entry. For example, in the Rio Grande Val-
ley, in the Southeast border between Texas, USA, and 
Tamaulipas, Mexico, thousands of migrating people have 
been living in informal encampments in the border city 
of Matamoros, Mexico [5]. Consequently, more than 
70,000 adults and children have lived in these encamp-
ments, facing increased susceptibility to diseases, psy-
chological distress such as post-traumatic stress disorder 
(PTSD) and depression, COVID-19 infection, violence, 
and limited access to health services and the social deter-
minants of health [5–8].

Humanitarian aid non-governmental organizations 
(NGOs) serve as the primary health service provid-
ers for migrants at the Mexico-US border, with limited 
options for tertiary and emergency care [9]. For exam-
ple, in the migrant camp in Matamoros, Mexico, health-
care administration was supervised by Mexico’s Instituto 
Nacional de Migración, but delivered by NGOs includ-
ing Global Response Medicine (GRM) and Médicos Sin 
Fronteras (MSF) [6]. Conditions in these settlements 
frequently lack important public health infrastructure, 
including water, sanitation, and hygiene (WASH) meas-
ures, adequate shelter, potable water, and safety [6]. 
As a result, GRM anticipated significant health chal-
lenges at the encampment, including respiratory disease, 

gastrointestinal illnesses, and limited resources to care 
for patients including insufficient diagnostic equipment, 
therapeutic modalities, and infrastructure for continuity 
of care [6, 9]. The association between persons seeking 
asylum and heightened vulnerability to poor health has 
been well documented [10, 11], and access to medical 
services while in transit and within camps is limited for 
these populations [12].

Despite asylum seekers’ vulnerability to poor health 
outcomes and access, there is a dearth of information 
on asylum seekers’ health conditions while waiting at 
the Mexico-US border [13]. This crucial knowledge gap 
of asylum seekers’ disease burden and effective health 
delivery models for US-bound migrants is due in part to 
the lack of data recording mechanisms for this popula-
tion. While a few studies have assessed the mental health 
status of asylum seekers at the Mexico-US border, quan-
titative studies of medical illnesses with large scale popu-
lations have not been previously described. We sought to 
address this gap by assessing the disease burden of asy-
lum seekers living in a tent encampment in Matamoros, 
Mexico. Specifically, we analyzed patient characteristics, 
frequency of diagnostic codes, association of age and sex 
with diagnoses, and medications administered.

Methods
Study design and population
We conducted a cross-sectional study of electronic medi-
cal data from patient encounters in Matamoros, Mexico 
from November 22, 2019, to March 18, 2021. This study 
period represented the entire time of operation that 
GRM provided medical care in the Matamoros camp, 
with the first clinical encounter occurring in November 
22, 2019, and continuing until GRM’s suspension of ser-
vices in March 2021 due to closure of the camp. Patients 
included asylum seekers, refugees, and other migrating 
people who presented for medical care in either of two 
clinics operated by GRM in an informal encampment in 
Matamoros, Mexico. No formal census of the population 
of migrating people in this city is available, but internal 
estimates of population size ranged between 1,000 and 
3,500 residents with nearly 500 children, depending on 
time periods, with a high turnover in population [6]. Due 
to MPP and Title 42, the population waited anywhere 
from months to two years to enter the United States. 
GRM delivered services at two locations: a mobile health 
trailer clinic within the asylum seeker camp, and a two-
story clinic in a permanent building directly across from 
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the camp, with three private consultation rooms and 
access to basic imaging including ultrasound and X-ray. 
The clinic provided medical care that was free at the 
point of access without discrimination based on country 
of origin, immigration status, or ability to pay. The clinic 
was staffed by local and volunteer clinicians from either 
Mexico or the US. Clinic staff also included volunteer 
healthcare workers from the migrating and asylum seeker 
population who had medical training in their home coun-
tries or who were able to provide interpreting services. 
Given resource limitations, particularly with availabil-
ity of laboratory and diagnostic testing, most diagnoses 
were based on clinical signs, symptoms, and physical 
exam findings. For example, when evaluating patients 
for COVID-19, clinical symptoms and exposures often 
formed the basis of a diagnosis. Diagnostic testing with 
antibody and antigen tests were made available later dur-
ing the study period, Medications were distributed to 
patients at the clinical site, and patients requiring spe-
cialty or hospital referral were provided with assistance 
in accessing local specialists or acute medical services in 
the area. Médicos Sin Fronteras (MSF) was also present 
in the camp, offering primarily mental health services 
with occasional support for physical medical conditions 
among the population. Patients seeking those services 
would have presented directly to MSF to be evaluated 
and otherwise would have been advised to do so by GRM 
providers.

Patient and public involvement
An initiative from GRM and Team fEMR (Fast Electronic 
Medical Record), this work represents a collaboration 
including local humanitarian workers, researchers with 
volunteer experience at the Mexico-US border, and asy-
lum seekers who volunteered as medical personnel to 
work with GRM as clinicians and interpreters. Patients 
were not involved in the design or conduct of this study.

Data sources
We used the electronic medical data for all patient 
encounters in GRM’s Matamoros clinic operations from 
November 22, 2019, to March 18, 2021. Clinicians docu-
mented all clinical encounters using Fast Electronic Med-
ical Record (fEMR), an electronic medical record system 
specifically designed for use in humanitarian response 
and resource-limited settings [14]. fEMR is programmed 
to optimize usability, characterize diagnoses and treat-
ments of patients, and provide access to a medical record 
for people in these settings [15]. The system has an easily 
usable interface and requires minimal on-boarding. All 
patients were registered into fEMR with a unique medi-
cal reference number using government-issued identifi-
cation, which could include a passport from one’s home 

country or migration document provided by the govern-
ment of Mexico. Patients reported their age, sex assigned 
at birth, and country of origin. When patients returned 
for clinical visits, they were frequently, but not uniformly, 
registered under their prior medical reference num-
ber. Recording patients with unique medical identifiers 
served as a control mechanism to avoid repeat patients 
There is no minimal amount of clinical documentation 
required to complete a patient encounter, so variation in 
the amount of clinical information available for review 
did exist between clinical visits.

To standardize the records, we had two trained clini-
cal coders independently review each clinical encounter 
and assign International Classification of Diseases, Tenth 
Revision, Clinical Modification (ICD-10-CM), Current 
Procedural Terminology (CPT), and Healthcare Com-
mon Procedure Coding System (HCPCS) codes for each 
encounter for the entire dataset. A third, experienced 
coder reviewed the codes assigned to each encounter 
for consistency and arbitrated the coding in cases of dis-
crepancy. Patient encounters could receive more than 
one diagnosis from one clinical encounter. All coders 
were subject to a qualification exam on which they had 
to earn higher than 70% prior to participating in the pro-
ject. A total of 41 medical coders and 10 expert arbitra-
tors worked on the current dataset. Coders were subject 
to onboarding training as well as HIPAA training before 
they could begin. Coders made no assumptions or inter-
pretations of the medical record, and they were also 
unable to contact providers given the time lapse between 
the time of the patient encounter and the time of the 
record review. The final dataset, which included age, 
sex assigned at birth, country of origin, ICD-10, CPT/
HCPCS codes, and a list of dispensed medications, were 
completely stripped of all identifiers.

Outcomes and covariates
We categorized diagnoses by the following organ systems 
or etiologies according to their ICD-10-CM classification: 
blood and immune system, congenital malformations, 
circulatory system, ear and mastoid process, endocrine 
system, eye and adnexa, digestive system, infectious and 
parasitic diseases, injury, poisoning and other external 
causes, genitourinary system, musculoskeletal and con-
nective tissue, mental and neurodevelopmental disor-
ders, neoplasms, nervous system, pregnancy, respiratory 
system, skin and subcutaneous tissue, and symptoms, 
signs, and abnormal clinical and laboratory findings not 
elsewhere classified [16]. Since the population size in 
the Matamoros encampment was highly variable and 
never precisely known, we report diagnosis codes as a 
frequency of total ICD-10 codes rather than prevalence. 
We did not specify repeat clinical encounters per patient 
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or multiple diagnoses per encounter but analyzed each 
as an independent ICD-10 code. We categorized medi-
cations according to the World Health Organization’s 
Model List of Essential Medicines [17]. We classified 
countries of origin by regions including Central America, 
North America, Caribbean, South America, and Other. 
Our primary outcome was the proportion of encounters 
with each category of medical condition. Our covariates 
included age, sex assigned at birth, and country of origin.

Statistical analysis
We report continuous variables using median and inter-
quartile range and categorical variables using number 
and proportions. We used multivariable logistic regres-
sion to determine associations between diagnosis catego-
ries and age, sex, and country of origin. Of the individuals 
whose country of origin was in North America, only 
individuals originating from Mexico were included in the 
logistic regression due to the low sample sizes of patients 
originating from other North American countries. Simi-
larly, individuals whose country of origin was located in 
other regions such as Africa or Oceania, were excluded 
from the logistic regression due to their low sample sizes. 
Because of the overall large sample size, we used Wald 
intervals to estimate the binomial 95% confidence inter-
vals. All analyses were conducted in R (version 4.3.1), and 
figures were created using the ggplot2 and forestploter 
packages [18, 19]. A map of patient country and region 
of origin was created in Microsoft Excel. In order to pre-
serve the anonymity of our patient population, countries 
with fewer than 20 patients were grouped by region and 
not reported directly on the country of origin figure.

Ethical compliance
This study was granted “not regulated” status by the Insti-
tutional Review Board at University of Michigan Medical 
School (HUM00222340) and conformed to the princi-
ples embodied in the Declaration of Helsinki. Informed 
consent was obtained by all patients prior to receiving 
medical evaluation. For the purposes of this retrospective 
study, informed consent was not obtained by subjects as 
all medical information was de-identified and therefore 
impossible to identify participants to undergo the con-
sent process.

Results
Demographics
Over the study period of 483 days (1 year, 3 months, 24 
days), 8,156 patient encounters were recorded by the 
GRM Matamoros clinics (Table  1). These encounters 
occurred among 2,876 unique medical identifiers which 
indicated an approximate total patient number. People 
were mostly female (n = 4,748, 58.2%) and median (IQR) 

age was 26.8 (8.0 – 37.5) years. There were 24 different 
countries of origin represented in the dataset with the 
majority (n = 5,598, 68.6%) from Central America (Fig. 1).

Frequency of diagnostic codes
Among 8,156 clinical encounters, a total of 9,744 diagno-
ses encompassing 132 unique conditions were made for 
migrant patients (Table  2). Diagnoses affected all organ 
systems, including the respiratory system; musculoskel-
etal system and connective tissue; skin and subcutaneous 
tissue; genitourinary system; digestive system; eye and 
adnexa; ear and mastoid process; endocrine, nutritional, 
and metabolic systems; circulatory system; nervous 

Table 1 Demographics of asylum seekers utilizing health care 
services in the Matamoros, Mexico camp November 2019-March 
2021

Demographics Frequency (%)
(N = 8156 
patient 
encounters)

Sex

 Female 4748 (58.2%)

 Male 3408 (41.8%)

Age

 Median [Min, Max] 26.8 [0, 80.3]

Age range

 < 18 3010 (36.9%)

 18–25 915 (11.2%)

 26–49 3556 (43.6%)

 50–64 588 (7.2%)

 > 65 86 (1.1%)

Region of origin

 Central America 5598 (68.6%)

 Honduras 2944 (36.1%)

 El Salvador 1200 (14.7%)

 Guatemala 946 (11.6%)

 Nicaragua 500 (6.1%)

 Other 8 (< 0.1%)

 North America 1392 (17.1%)

 Mexico 1371 (16.8%)

 USA or Canada 21 (0.3%)

 Caribbean 798 (9.8%)

 Cuba 777 (9.5%)

 Haiti 21 (0.3%)

 South America 366 (4.5%)

 Venezuela 140 (1.7%)

 Ecuador 124 (1.5%)

 Colombia 44 (0.5%)

 Other 58 (0.7%)

 Other regions 2 (< 0.1%)
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system; and blood and blood-forming organs (Supple-
mental Material 1). Diseases not otherwise classified by 
organ system fell into etiologic ICD-10 coding categories 
including certain infectious and parasitic diseases; dis-
eases due to injury, poisoning, or other external causes; 
congenital malformations; neoplasms; mental and behav-
ioral disorders; and diagnoses associated with pregnancy, 
childbirth, or the peripartum period. The most common 
ICD-10 diagnosis categories included diseases of the 
respiratory system (J00-J99, n = 1,466 (15.0% of patient 
encounters)), diseases of the musculoskeletal system 
and connective tissue (M00-M99, n = 1,081 (11.1%)), and 
diseases of the skin and subcutaneous tissue (L00-L99, 
n = 473 (4.8%)). Infectious and parasitic diseases com-
prised approximately 2% of all diagnoses, with the most 
common being mycoses (n = 78, 0.8%).

Approximately half of patient encounters (n = 4,101, 
50.3%) received a diagnosis of symptoms, signs, and 
abnormal findings that were “not elsewhere classified” 
(also known as R00-R99 codes, or “R code”). More than 
one-third of patients received only an R code (n = 3,107, 
38.1% of patient encounters), while the remaining 
received an R code with one or more other diagnoses. Of 
those receiving only R codes, the most common reported 
symptoms and signs were abdominal pain (n = 979, 
31.5%), fever (n = 740, 23.8%), cough (n = 723, 23.3%), 
headache (n = 518, 16.7%), and diarrhea (n = 423, 13.6%). 
R code frequency fluctuated during the study period from 
37.5%-60% as a proportion of the overall ICD-10 count. 
At least 400 patient encounters were recorded to have 
more complex pathologies requiring extensive workups, 
including neoplasms, ophthalmologic disorders, thyroid 
disease, heart disease, and disorders of the central nerv-
ous system.

Patient factors associated with diagnostic code frequency
Respiratory diseases were more likely in pediatric 
patients (aOR = 1.84, 95% CI: 1.61–2.10) and less likely 
in elderly patients (aOR = 0.31, 95% CI: 0.09–0.75) and 
those from Caribbean countries (aOR = 0.54, 95% CI: 
0.40–0.72) (Fig.  2). When stratified by ICD-10 sub-
chapters, patients < 18 years old were at increased risk 
for pneumonia and influenza (aOR = 3.24, 95% CI: 

2.55–4.15), but not acute upper respiratory infections 
(aOR = 1.08, 95% CI: 0.91–1.28). Musculoskeletal dis-
eases were less likely in female (aOR = 0.69, 95% CI: 0.60–
0.80) and younger patients aged < 18 years (aOR = 0.12, 
95% CI: 0.09–0.15) and 18–25 years (aOR = 0.59, 95% 
CI: 0.47–0.73), but more likely among older patients 
age > 65 years (aOR = 1.88, 95% CI: 1.15–3.0). Dorsopa-
thies and soft tissue disorders reflected this trend with 
lower risk in females (aOR = 0.65, 95% CI: 0.52–0.82) 
and patients < 18 years (aOR = 0.21, 95% CI: 0.15–0.30). 
Genitourinary diseases were significantly more likely in 
females (aOR = 4.99, 95% CI: 3.72–6.85) and less likely 
in patients < 18 years (aOR = 0.13, 95% CI: 0.08–0.19), 
including for inflammatory disorders of the female geni-
tal tract (aOR = 0.10, 95% CI: 0.05–0.16 for patients < 18 
years). Female patients were at lesser risk for injury 
compared to males (aOR = 0.50, 95% CI: 0.40–0.63). 
Adults ≥ 65 were at greater risk for joint disorders 
(aOR = 3.35, 95% CI: 1.73–6.02), diseases of the eye and 
adnexa (aOR = 3.26, 95% CI: 1.48–6.40), and circulatory 
disorders which included hypertension (aOR = 21.91, 
95% CI: 10.27–44.36).

Medication prescribing patterns
Seven thousand one hundred forty-five medications were 
dispensed among the patient encounters (Table  3, Sup-
plemental Material 2). The most commonly prescribed 
medications included ibuprofen, acetaminophen (par-
acetamol), and other analgesics (n = 2,181, 30.5%). Anti-
fungal, antiviral and antibiotic agents (n = 1,611, 22.5%) 
were the second most common and included clotrima-
zole (n = 369, 5.2%) and azithromycin (n = 230, 3.2%). 
Other commonly prescribed medications included 
multivitamins (n = 601, 8.4%) and antiallergics, most 
frequently loratadine (n = 407, 5.7%) and dextromethor-
phan with guaifenesin and phenylephrine (n = 375, 5.2%). 
There was less distribution of medications for mental and 
behavioral disorders (n = 3, 0.04%), disease of the central 
nervous system including gabapentin (n = 10, 0.1%), and 
neoplasms (n = 1, 0.01%). Additionally, there was lim-
ited recorded use of electrolytes through oral rehydra-
tion solution (n = 119, 1.7%) and inhaled bronchodilators 
including albuterol and salmeterol (n = 26, 3.6%).

Fig. 1 a and b Map of Self-reported Country of Origin of Asylum Seekers utilizing Health Services in Matamoros, Mexico encampment 
from November 2019 to March 2021. Legend: Self-reported Countries of origin of asylum seekers in Matamoros, Mexico, 2019–2021 from Mexico 
and Central (1a) and South (1b) America. Countries with fewer than 20 patients were aggregated into the “Other” category to guarantee anonymity 
and not reported directly on Fig. 1. Of note, these are self-reported countries of origin which were recorded by clinicians as part of the clinical 
encounter. There may be limitations due to these being self-reported. These include migrants who have been traveling for years reporting their 
most recent country of emigration (as is common among Haitian migrants traveling from Brazil and Chile), or the most recent country of visitation 
(such as the United States and Canada). However, those identifying as being from the United States likely were but were deported at a young age

(See figure on next page.)
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Fig. 1 (See legend on previous page.)
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Table 2 Frequency of diagnostic codes according to organ system by ICD-10 classification among asylum seekers in the Matamoros, 
Mexico encampment, 2019–2021

ICD-10 classification ICD-10 Sub-Chapter Frequency (%)
(N = 9744 diagnoses)

Symptoms, signs and abnormal clinical and laboratory findings, not elsewhere classified 4101 (42%)

Diseases of the respiratory system 1466 (15.0%)

Acute Upper Respiratory Infections 719 (7.4%)

Influenza And Pneumonia 430 (4.4%)

Other Diseases Of Upper Respiratory Tract 267 (2.7%)

Diseases of the musculoskeletal system and connective tissue 1081 (11.1%)

Other Dorsopathies 440 (4.5%)

Other Soft Tissue Disorders 340 (3.5%)

Other Joint Disorders 262 (2.7%)

Diseases of the skin and subcutaneous tissue 473 (4.8%)

Dermatitis And Eczema 221 (2.3%)

Other Disorders Of The Skin And Subcutaneous Tissue 120 (1.2%)

Disorders Of Skin Appendages 60 (0.6%)

Infections Of the Skin And Subcutaneous Tissue 42 (0.4%)

Diseases of the genitourinary system 451 (4.6%)

Noninflammatory Disorders Of Female Genital Tract 306 (3.1%)

Disorders Of Breast 49 (0.5%)

Inflammatory Diseases Of Female Pelvic Organs 31 (0.3%)

Diseases of the digestive system 435 (4.5%)

Diseases Of Oral Cavity And Salivary Glands 270 (2.8%)

Other Diseases Of Intestines 68 (0.7%)

Diseases Of Esophagus, Stomach And Duodenum 65 (0.7%)

Injury, poisoning and certain other consequences of external 
causes

346 (3.5%)

Injuries To The Head 75 (0.8%)

Injuries To The Ankle And Foot 49 (0.5%)

Other And Unspecified Effects Of External Causes 39 (0.4%)

Diseases of the eye and adnexa 311 (3.2%)

Other Disorders Of Eye And Adnexa 179 (1.8%)

Disorders Of Eyelid, Lacrimal System And Orbit 50 (0.5%)

Visual Disturbances And Blindness 39 (0.4%)

Diseases of the ear and mastoid process 293 (3%)

Other Disorders Of Ear 264 (2.7%)

Diseases Of External Ear 13 (0.1%)

Diseases Of Middle Ear And Mastoid 11 (0.1%)

Certain infectious and parasitic diseases 176 (1.8%)

Mycoses 78 (0.8%)

Helminthiases 32 (0.3%)

Viral Infections Characterized By Skin And Mucous Membrane 
Lesions

27 (0.3%)

Pediculosis, Acariasis And Other Infestations 20 (0.2%)

Endocrine, nutritional and metabolic diseases 144 (1.5%)

Other Nutritional Deficiencies 61 (0.6%)

Diabetes Mellitus 49 (0.5%)

Disorders Of Thyroid Gland 15 (0.2%)

Diseases of the nervous system 126 (1.3%)

Episodic And Paroxysmal Disorders 103 (1.1%)

Other Disorders Of The Nervous System 14 (0.1%)
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Discussion
In this cross-sectional study of clinical encounters, we 
describe the clinical conditions and treatments provided 
for migrating people living in a large encampment at 
the Mexico-US border. Diseases affected all organ sys-
tems, with the most common being respiratory, mus-
culoskeletal, and skin illnesses, followed by diseases of 
the gastrointestinal and genitourinary tracts. We found 
that respiratory illnesses comprised 15% of the diagno-
ses, with acute upper respiratory infections (7.4%) and 
pneumonia (4.4%) being the most common diagnoses. 
Skin conditions were also common in this population 
and included dermatitis, eczema, and skin infections. We 
also found variations in demographics among the popu-
lation. Children were more commonly diagnosed with 
respiratory infections and older adults were more com-
monly diagnosed with musculoskeletal conditions and 
hypertension. Women were more commonly diagnosed 
with genitourinary illnesses, and men were more com-
monly diagnosed with injuries. Most of the medications 
prescribed in this setting appeared to be supportive treat-
ments for pain, allergies, and skin diseases. Surprisingly, 
bronchodilators were rarely distributed, despite res-
piratory disease being the most common diagnosis and 
children being at increased risk. With medication dis-
tribution and clinical encounters at a nearly one-to-one 

ratio, this trend suggests limited clinician access to these 
medicines.

There are two novel aspects to our approach in this 
study. First, we investigated diagnoses made in a clinic 
that was directly embedded within a migrant encamp-
ment at a time of rapid growth in the population of 
migrating people along the Mexico-US border. The 
restrictive entry policies of MPP and Title 42 prevented 
nearly all asylum seekers from entering the US dur-
ing this study period [3–5]. Second, we used an innova-
tive methodology to gain insight into this population, by 
assigning ICD-10 codes to free text assessments made 
in busy outpatient clinics in large encampments led by 
humanitarian relief clinicians. To ensure consistency, we 
had each medical encounter with a free text diagnosis 
be coded twice to assign an ICD-10 and reviewed by an 
expert coder who arbitrated discrepancies in code. Given 
the challenges of delivering medical care in this setting, 
approximately one-third of the sample received an undif-
ferentiated R-code diagnosis: “symptoms, signs, and 
abnormal findings that could not be otherwise classified.” 
Also notable was the variability of R code diagnoses over 
time, which could be due to multiple factors including 
clinician staffing or limited diagnostic equipment at the 
GRM clinic which prevented clinicians from making a 
specific diagnosis. Future work could determine if patient 

Table 2 (continued)

ICD-10 classification ICD-10 Sub-Chapter Frequency (%)
(N = 9744 diagnoses)

Nerve, Nerve Root And Plexus Disorders 5 (0.1%)

External causes of morbidity 97 (1%)

Slipping, Tripping, Stumbling And Falls 38 (0.4%)

Exposure To Inanimate Mechanical Forces 21 (0.2%)

Exposure To Animate Mechanical Forces 16 (0.2%)

Diseases of the circulatory system 86 (0.9%)

Hypertensive Diseases 70 (0.7%)

Pulmonary Heart Disease And Diseases Of Pulmonary Circula-
tion

6 (0.1%)

Other Forms Of Heart Disease 5 (0.1%)

Pregnancy, childbirth and the puerperium 85 (0.9%)

Other Maternal Disorders Predominantly Related To Pregnancy 46 (0.5%)

Other Obstetric Conditions, Not Elsewhere Classified 15 (0.2%)

Pregnancy With Abortive Outcome 14 (0.1%)

Mental, Behavioral and Neurodevelopmental disorders 45 (0.5%)

Diseases of the blood and blood-forming organs and certain disorders involving the immune mechanism 21 (0.2%)

Neoplasms 14 (0.1%)

Provisional assignment of new diseases of uncertain etiology or emergency use 12 (0.1%)

Congenital malformations, deformations and chromosomal abnormalities 11 (0.1%)

Medical diagnoses of asylum seeker patients in Matamoros, Mexico from November 2019 to March 2021, according to ICD-10 code classifications. “Diseases of the 
digestive system” does not include infectious gastrointestinal diseases, which are instead included under “Certain Infectious and Parasitic Diseases.” Only the most 
common ICD-10 subchapters are included in this table but a comprehensive list can be accessed through Supplemental Material 1
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presentation or other system-level factors influenced the 
likelihood of receiving this nondescript classification.

Where specific diagnoses were made, we found that 
respiratory illnesses comprised 15% of the diagnoses 
and were more common in young children. This is con-
sistent with studies of outpatient care in a variety of 
other settings, including high-income settings in the US 
and Europe [20–22]. These findings also highlight the 

opportunity for impact of vaccination programs, espe-
cially among children. As this study encompassed the 
first year of the COVID-19 pandemic and we were evalu-
ating patients in a crowded encampment, we would have 
expected a higher proportion of clinical encounters to be 
related to acute respiratory infection. Several risk factors 
including overcrowding, poor nutrition, and social vul-
nerabilities would be likely to increase this population’s 

Fig. 2 Demographic risk factors for the five most common ICD-10 code disease categories for asylum seekers in Matamoros, Mexico. Legend: Forest 
plot of demographic risk factors for the five most common ICD-10 diagnostic codes among our sample, including: respiratory, musculoskeletal, 
skin, gastrointestinal, and genitourinary illness. Demographic factors included in the model were region of origin (Mexico, Central America, South 
America, Caribbean), age category, and sex assigned at birth
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risk for COVID-19 and other infectious diseases [23], 
and it is possible that a minority of people experienc-
ing low acuity symptoms of respiratory infections did 
not present to the clinic. However, we believe this is 
unlikely given the close connections between GRM staff 
and the encampment community and the routine symp-
tom monitoring and screening that occurred during this 
early phase of the pandemic. We believe that these find-
ings suggest that this migrating population did not have 
a specifically higher risk of importing or transmitting 
COVID-19 or other respiratory infections, which chal-
lenges the stated motivation for implementing Title 42 
during the pandemic [24]. These findings support other 
studies focusing specifically on COVID-19 at the Mex-
ico-US border, which show similar COVID-19 incidence 
and little to no correlation between immigrant entry and 
COVID-19 infection rates [25, 26].

We also found age- and sex-based differences in the 
diagnoses provided in this setting. Older adults were 
more commonly diagnosed with musculoskeletal con-
ditions, joint diseases, and hypertension. Women were 
more commonly diagnosed with genitourinary condi-
tions, and men were more commonly diagnosed with 
injuries. These patterns of differences are also consistent 
with what is seen in most outpatient settings, includ-
ing those in high-income countries [27–29]. This sug-
gests to us that the population studied has generally the 
expected age- and sex-specific health needs as would be 
seen in any general environment. The high number of 

skin conditions (4.8% of all diagnoses) is likely related 
to the risks of living in tent encampments. Notably, the 
prevalence of diagnosed mental health and psychiatric 
conditions was lower than what we would have expected 
for this population of people escaping trauma, violence, 
and civil unrest [30, 31]. This lower frequency could be 
attributed to GRM not providing mental health services 
in the camp, that we did not have access to information 
on services provided by the other major humanitarian 
organization, Médicos Sin Fronteras, who was the pri-
mary mental health provider in the encampment, and 
that there were likely many social factors which limited 
patient reporting including hesitancy to disclose infor-
mation within a small community. Since GRM did not 
have capabilities to provide mental health services and 
MSF hired a full-time trained professional for men-
tal health work, GRM’s clinicians were trained to refer 
patients to MSF when appropriate. However, similarly 
low rates of mental health diagnoses have been reported 
among asylum seekers in Europe at around 4% [22].

Limitations
Our results need to be interpreted within the limitations 
of the study design and approach. Due to the cross-sec-
tional nature, we cannot determine the clinical outcomes 
associated with care in this population, and we do not 
have access to inpatient and emergency medical care that 
were provided in hospital settings. However, the nature 
of our humanitarian clinic frequently made it the first 

Table 3 Medications distributed for migrating people in Matamoros, Mexico, 2019–2021 classified by the World Health Organization 
List of Essential Medicines

Medication category Frequency (N = 7145) Percentage (%)

Medicines for Pain and Palliative Care 2181 30.5

Anti-Infective Medicines 1611 22.5

Ear, Nose and Throat Medicines 1021 14.3

Antiallergics and Medicines Used in Anaphylaxis 605 8.5

Vitamins and Minerals 601 8.4

Medicines for Endocrine Disorders 443 6.2

Gastrointestinal Medicines 296 4.1

Solutions Correcting Water, Electrolyte and Acid–Base Disturbances 119 1.7

Cardiovascular Medicines 117 1.6

Dermatological Medicines (Topical) 105 1.5

Medicines for Reproductive Health and Perinatal Care 15 0.2

Ophthalmological Preparations 14 0.2

Anticonvulsants/Antiepileptics 10 0.1

Medicines for Mental and Behavioural Disorders 3  < 0.1

Diuretics 2  < 0.1

Antimigraine Medicines 1  < 0.1

Immunomodulators and Antineoplastics 1  < 0.1

TOTAL 7145 100
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medical point of contact for people living in this encamp-
ment, given limited access to Mexican hospitals [6, 12]. 
Second, mental health diagnoses are likely underreported 
in our dataset for services delivery and larger social fac-
tors. This may have limited our understanding of men-
tal health and psychiatric conditions in this population. 
Third, country of origin was self-reported from patients 
themselves and should not be conflated with race or eth-
nicity. Fourth, past medical, surgical, and social histories 
were often not recorded among our cohort, limiting the 
comprehensiveness of our logistic models. While the 
fEMR interface allowed for recording of these data, this 
section was rarely completed. These gaps could be due 
to apprehension from asylum seekers with a history of 
trauma to reveal sensitive health information or a lack of 
reliable health records from asylum seeker patients [32]. 
GRM clinicians also reported intentionally under-record-
ing certain demographic and event details surrounding 
sensitive clinical encounters, to guarantee anonymity 
and further protect patients and providers. Fifth, we were 
unable to assess dynamics of data over time due to limi-
tations with the data period lasting only one full calen-
dar year which encompassed the onset of the COVID-19 
pandemic, natural disasters, and unaccounted for fluc-
tuations in the camp population size. Similarly, the 
fEMR system did not record patients who left without 
being seen, number of volunteer clinicians, or length 
of the clinical encounter. These limitations make it dif-
ficult to accurately infer variation in clinic volume and 
how potential excessive demands on clinicians may affect 
diagnostic patterns, particularly for R codes. Finally, 
the de-identified dataset lacked mechanisms for patient 
tracking, so it was impossible to confirm if each clinical 
encounter corresponded to a distinct patient. Therefore, 
we calculated ICD-10 codes as a proportion of total diag-
noses, rather than incidence or prevalence.

Conclusion
This is one of the first studies analyzing the epidemio-
logical profile of asylum seekers and migrating people 
living in tent encampments in Matamoros, Mexico, a 
US port of entry. Our sample demonstrated a varied 
disease profile, though one which was consistent with 
other clinical settings including higher risk for res-
piratory disease in children, genitourinary disease in 
females, and injury in males. The frequency of respira-
tory illnesses in this setting may have been related to 
the COVID-19 pandemic, though specific pathogen 
diagnoses were lacking, and there was no evidence that 
this population was at a higher risk of transmitting or 
importing COVID-19. Medical treatments provided in 
this humanitarian relief setting are mostly consistent 
with supportive care for pain, infection, and allergies, 

treatment for skin conditions, and empiric antibiotic 
treatments. Future studies should more specifically 
study how restrictive immigration policy, including 
MPP and Title 42, directly impacts health outcomes 
and service access of asylum seekers at the Mexico-US 
border.
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