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Introduction 

COVID-19 is a severe acute respiratory infection caused by the SARS-CoV-2 RNA 

virus, which was declared a global pandemic by the World Health Organization on March 11, 

2020 (World Health Organization 2020a). Like tuberculosis (TB), COVID-19 is transmitted 

primarily person-to-person via respiratory droplets and causes some similar clinical symptoms 

(i.e., fever, cough, fatigue, dyspnea) (Huang et al. 2020). Since the beginning of the pandemic, 

new TB case reports have declined 18% worldwide from 7.1 million in 2019 to 5.8 million in 

2020; however, TB-related deaths increased from 1.4 million in 2019 to 1.5 million in 2020 

(World Health Organization 2021). 

 

Mexico confirmed its first case of COVID-19 on February 28, 2020 declaring COVID-19 

a national public health emergency on March 23, 2020 when the Mexican Ministry of Health 

implemented a National Campaign for Healthy Distance (Jornada Nacional de Sana Distancia), a 

public health intervention that suspended all non-essential activities, including closing schools, 

which lasted until May 30, 2020. On June 1, 2020, the “new normality” phase started, which was 

a plan to reopen economic, social, and educational activities in Mexico following a Health Alert 

System with levels that resembled a traffic light. This system defined the alert level and the types 

of activities that would be allowed in the economic, labor, educational social sectors (Suárez et 

al. 2020). As of November 2021, Mexico reported 3,863,362 cases leading to 292,471 confirmed 

deaths—the fourth most COVID-19 deaths in the world, behind the United States, Brazil, and 

India (World Health Organization 2020b). The state of Baja California, which shares a border 

with California, USA had reported 77,253 total cases and 10,158 deaths (https://datos.covid-

19.conacyt.mx).  Health systems overload due to elevated numbers of COVID-19 cases, as well 

as interventions necessary to limit the transmission of SARS-CoV-2, are believed to have 

disrupted the routine diagnostic and treatment services for TB nationwide and regionally in 

Mexico. 

 

Baja California has the highest burden of TB in Mexico, with approximately 2,000 active 

cases annually (Secretaría de Salud 2019). In addition, Baja California has received migrants for 

decades, as migrants in transit, repatriated migrants, and recently, asylum seekers. Since 2018, 
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there has been a significant increase in the number of people from Central American and 

Caribbean regions migrating through Mexico with the final intention to seek asylum in the 

United States (migrant caravans) (Castillo-Ramirez 2019). In response, the United States 

immigration authorities implemented the “metering” system, in which tens of thousands of 

migrants must wait in cities at the northern border of Mexico for months for their petition to be 

heard. By early April 2020, there were 14,400 asylum seekers on waitlists in 11 Mexican border 

cities, 67% of these asylum seekers were in the city of Tijuana, Baja California (Leutert 2020).  

Mexico’s COVID-19 policies also forced many migrant workers to return to their homes, leading 

to TB treatment interruptions. Migrants face a heightened risk of COVID-19 infection, especially 

those living in irregular, improvised and overcrowded settlements or refugee camps with little 

access to healthcare services. These settings lack resources to maintain hygiene and crowded 

conditions limit the possibility of physical distancing facilitating the transmission of airborne 

diseases, like COVID-19 and TB (Bojorquez et al. 2020, Coubès et al. 2020). However, little is 

known about the impact that the COVID-19 pandemic is having on TB in Baja California.  

 

The COVID-19 pandemic has been a major obstacle for TB patients seeking medical 

attention, causing delayed diagnoses, treatment interruptions, and transmission among household 

contacts.  TB deaths have increased because of reduced access to TB diagnosis and treatment in 

the face of the COVID-19 pandemic worldwide (World Health Organization 2021) (Global TB 

Report 2021). In 2020, Mexico reported the lowest number of TB cases (16,752) and the lowest 

incidence rate (13.1 cases per 100,000 persons) on record. Determining the magnitude of the 

impact of COVID-19 on the National TB Program (NTP) performance is crucial in restoring the 

service and in devising effective post-COVID-19 health policy. The purpose of this study was to 

assess changes in NTP activities and performance due to COVID-19 restrictions and to describe 

the impact of these changes on the diagnosis and treatment of TB among migrant and non-

migrant populations in Baja California, Mexico. To understand the challenges experienced by the 

State TB Program in Baja California and explore opportunities for support, we conducted a 

series of focus group discussions and in-depth interviews with TB program directors, physicians, 

nurses, laboratorians, and community health workers to examine the impact of the COVID-19 

pandemic on TB services.  
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Methods 

Study design 

We conducted a mixed methods study in Baja California, Mexico in 2021.  The study included a 

quantitative analysis of NTP data for TB cases diagnosed before (2019-2020) and during (2020-

2021) the COVID-19 pandemic. Qualitative data were collected from individuals working at all 

levels of TB control in Baja California through focus group discussions and in-depth interviews.  

 

Setting 

The state of Baja California is in northwestern Mexico, bounded to the north by the United States 

(California and Arizona).  Baja California is divided into six municipalities (Figure 1) grouped 

into four health districts designated as health jurisdictions I-IV (Table 1).  Personnel from the 

State Tuberculosis Program were included from each jurisdiction. 

 

Quantitative analysis 

Quantitative data (2019-2021) were extracted from Mexico’s Ministry of Health management 

information system (https://tuberculosis.sinave.gob.mx/). These data were used to assess the 

impact of COVID-19 on TB treatment outcomes and case findings. The extracted data included 

TB case notifications and TB treatment outcomes. Favorable TB treatment outcomes were 

defined as cure or treatment completion, while other outcomes such as treatment failure, relapse, 

loss to follow-up, death, conversion to drug resistance, and incomplete treatment were defined as 

unfavorable treatment outcomes. The quantitative analysis involved computing the monthly 

incidence of TB cases registered before (March 2019 to February 2020) and during (March 2020 

to February 2021) the COVID-19 pandemic. 

 

Qualitative analysis 

Qualitative data were collected through focus group discussions and one-on-one in-depth 

interviews.  Given COVID-19 restrictions on in-person meetings, all focus groups and in-depth 

interviews were conducted via videoconference between April 26th, 2021 and May 31st, 2021. 

 

https://tuberculosis.sinave.gob.mx/
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Local health team officers, local diagnostic supervisors, community health workers 

(promotoras) and nurses working in TB treatment centers participated in focus groups and 

excluded program directors to allow the staff to speak freely without fear of repercussions for 

their responses.  TB program director perspectives were assessed through one-on-one in-depth 

interview.  

 

A total of six focus groups were conducted to obtain information about the strategies that 

were implemented to provide TB-related services to the community, including migrants, during 

the COVID-19 lockdown. All personnel working at least half-time were eligible to participate. 

Participants were recruited by email using a list of personnel provided by directors of each 

facility. We obtained endorsement from the facility directors to increase participation by the 

facility personnel. Focus groups consisted of 5-8 participants and lasted 60-90 minutes each. 

 

Focus group topics included strategies implemented at each level of care for TB (i.e., 

case identification, diagnosis, notification, and treatment) in response to the COVID-19 

pandemic. We attempted to identify strategies that were unique to migrant populations. 

Participants were asked to share their personnel perceptions of how well these strategies worked 

and what additional strategies could be implemented to improve services for migrants. Other 

topics included: diagnostic processes and challenges; loss to follow-up; TB treatment adherence; 

access to health care facilities; challenges providing TB care during the COVID-19 pandemic; 

problems faced by patients with TB and their caregivers; resources available at work to help 

manage the impact of the pandemic; and innovations or adaptations employed to mitigate the 

impact of COVID-19 on TB services.  In-depth interviews with TB program directors included 

similar topics. A total of three interviews were conducted.   

 

All focus group discussions and in-depth interviews were recorded and transcribed in 

Spanish. The transcripts were then translated into English by a single translator. Two bilingual 

co-investigators (RMS and JCM) reviewed the translations to ensure that the meanings and 

cultural contexts were preserved. When the translations were finalized, another researcher (TL) 

read and coded the transcripts using MAXQDA software (Verbi GmbH 2020). We used a 
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modified grounded theory approach to identify emergent themes and developed a codebook 

related to TB surveillance and care. TL conducted data analyses independently and met with co-

investigators (RSG and JCM) midway through the analysis to discuss themes observed in the 

transcripts and reconcile any disagreements. TL completed reviewing the data and developed a 

codebook with quotes from the transcripts to support themes. Thematic content analyses were 

performed on the qualitative data based on the semi-structured interview guide. Content analysis 

was used as it enables a systematic coding of data by organizing the information into categories 

to discover patterns.  Inductive categories of themes and sub-themes that emerged from the focus 

group transcripts were used to draw original and unbiased conclusions. The qualitative 

information obtained through these focus groups was used to help interpret the findings from the 

quantitative analyses. 

 

Ethical Considerations  

A written permission letter for TB program data and to conduct the study was obtained from the 

NTP in Mexico City. Prior to conducting the study, the protocol was approved by the State 

Ethics Board of Baja California. Written informed consent was obtained from all focus group 

and in-depth interview participants. To protect the participants’ privacy, study ID numbers were 

used instead of personal identifiers on all transcripts. 

 

 

RESULTS 

Quantitative analysis 

 

TB Case notification 

The declaration of a national COVID-19 epidemic led to an abrupt 30.9% decline in TB cases 

registered and 49.8% decline in favorable TB outcomes from March 2020 to February 2021 in 

Baja California (Figure 2). 

 

The number of registered TB cases diagnosed per month declined an average of 28.9% across the 

four health jurisdictions in Baja California during the COVID-19 pandemic compared to the 
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same time frame the year before the pandemic (Figure 3).  However, in August, September, 

December, and February, San Quintin reported >150% increases in cases registered between pre-

COVID19 and COVID19 periods (Figure 4). 

 

TB Treatment Outcomes 

Favorable TB outcomes decreased 46.7% overall in all four health jurisdictions between the pre-

COVID-19 and COVID-19 periods (Figure 5).  The greatest monthly difference between pre-

COVID-19 and during COVID-19 was observed in May (-89.9%), while no difference was 

observed in September (0.0%) (Figure 5). Conversely, unfavorable TB outcomes between the 

pre-COVID-19 and COVID-19 periods declined 34.3% overall.  The greatest difference was 

observed between December 2020/2019 (-72.7%), while no difference was observed between 

July 2021/2020 (0.0%) (Figure 6).  

 

Migration 

We were unable to analyze the immigration status because the NTP does not collect that 

information. 

 

 

Qualitative analyses 

Three in-depth interviews were conducted that included two chiefs of the main health 

centers in JII (Centro and Hospital General in Tijuana) and the TB State Program Coordinator. 

Six focus groups were conducted with a total of 43 individuals, which included 16 (37.2%) 

nurses, 14 (32.6%) community health workers (promotoras), 8 (18%) physicians, 4 (9.3%) 

Jurisdictional TB Program Coordinators, and 1 (2.3%) State TB Program Coordinator.  

 

Decreased case finding by promotoras and community outreach, delayed TB diagnoses, 

reduced availability of experienced TB HCW, limited access to TB supplies and services, loss to 

follow-up, increased telecommunications, streamlined care process, reducing the burden on 

patients and reduced number of TB clinics, were the most important themes identified from the 

analysis. These themes are described below in detail with illustrative quotes from the data. 
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Decreased case finding by promotoras and community outreach [Reduced TB promotion and 

community outreach]  

Promotoras and nurses mentioned that community TB screening activities were curtailed during 

COVID-19 because safety regulations prevented them from working in highly populated areas. 

Instead, they limited targeted screenings to rehabilitation centers and home visits to screen 

household contacts of TB cases. They also considered that one-by-one contact testing does not 

fully capture TB cases, which likely resulted in an underreporting of TB prevalence. 

“We do not have promoters; the promoters are dedicated to other things, and it generates a problem of 

how we get the patient to come. while death notifications decreased 20%” [JII] 

 

“The truth for now, we continue with most of our colleagues in the shelter. And the priority has been on 

COVID vaccination. So, there is a very little outing for intentional searches in the field area. We are 

doing it in the city center, only with the brigade we have in the Jurisdiction. Because, yes, we lack in that 

area; to go out to the field in agricultural areas, no!” [JII] 

 

Delayed TB diagnosis 

Most of the participants reported challenges with laboratory services, including a lack of 

laboratory diagnostic materials and diversion of scarce TB laboratory facilities to COVID-19 

services, which caused delays in delivery of TB diagnostic services. The number of TB sputum 

smear tests and cultures performed decreased during COVID-19, especially between May and 

September 2020. However, it was noted by several participants that these problems existed prior 

to the COVID-19 lockdown. Consequently, the TB treatment was delayed for some patients, 

which contributed to difficulties with follow-up loss. 

“…detection and laboratory acceptance did decrease because they also had very few personnel working, 

most of the personnel were put on standby, so they always commented that they only had one 

laboratorian. Therefore, the number of samples received decreased.” [JI] 

 

 

Limited and disproportionate access to TB supplies and services 

Most participants expressed their concerns about shortages on PPD and medications, reduced 

access to laboratories and X rays and reduced access to mobile units. Including a lack of 

laboratory diagnostic materials and diversion of scarce TB laboratory facilities to COVID-19 
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services, which caused delays in delivery of diagnostic services. TB Program Coordinators 

mentioned that some health centers had to triage patients, because they could not manage all the 

patients, which affects screening and health outcomes. On the other hand, other participants 

reported that they did not problems with resources, disproportionate levels of screening, 

diagnosis, and treatment depending on the location. 

“The TB program at the State level is abandoned. We have been struggling to get supplies, equipment 

maintenance; because everything is COVID, although the number of cases has almost decreased a lot, 

fortunately, but COVID has been left behind, so the money that was available for tuberculosis has been 

diverted to COVID, and this is going to be a problem for us.” [JII] 

 

 

Reduced availability of experienced TB health workers (or promotoras). 

Most participants, including TB program coordinators, mentioned that the TB program's health 

workers were re-assigned to support COVID-19 activities (diagnostic testing, epidemiology 

analysis, and vaccination), consequently decreasing TB activities. The participants mentioned 

that although the TB program hired more contract workers and interns, they do not have the 

experience to diagnose and care for TB patients. Furthermore, since they are temporary workers, 

follow-up is frequently interrupted. 

“All health centers here use intern doctors due to the pandemic; the contract doctors went to work at the 

fever clinics, but the modules where it was not a fever clinic, as my co-worker mentioned, respiratory 

symptoms could not be treated. So, not just because of the pandemic! It would be good if all the modules 

had a permanent doctor, or at the very least a doctor contractor. So that at least, TB patients can be cared 

for in the place where the patient lives.” [JIV] 

 

Loss to Follow Up 

As mentioned by majority of the participants, all jurisdictions reported disruptions in directly 

observed therapy (DOT) for TB treatment monitoring.  Stay-at-home orders, limited TB clinic 

locations, and COVID-19 screenings contributed to loss to follow up. Dependent on the health 

system and its protocols, some systems managed to collect contact info and track down patients 

with TB; however, some patients were lost after being transferred to other locations, which 

shows the disconnect and fragmentation of these hospitals. For patients receiving second-line 
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medications for drug resistant TB, the treatment process was modified. Instead of convening a 

case conference with COEFAR [Comité Estatal de Farmacorresistencia], the patient’s clinical 

information was sent to the General Hospital infectologist, who established the drug-resistant 

treatment plan and requested approval from the NTP. This modification to the administrative 

process reportedly reduced the time to start treatment by at least a month, and participants 

suggested that this change should be preserved going forward. 

 

“When the pandemic started, we had 29 patients with MDR [multi-drug resistant TB] 

treatment, of the 29, 7 died, that is almost 25%; in other words, one out of every four 

patients we had died during the confinement. In some of them, we knew why, and in others, 

we did not, we were simply notified that they had died, we did not know if it was due to 

COVID or not, and we lost 3, which would be about 10%, they lost the follow-up, so the 

impact of the pandemic was very strong with us, as it was in the rest of the world”. [JII] 

 

Increased telecommunications 

All participants including TB Program coordinators agreed that Video DOT (i.e., DOT delivered 

remotely via videoconference) expanded during pandemic. The participants described that in 

response to prohibitions on in-person clinic or home visits, TB program staff began using 

synchronous video observed therapy (VOT) to monitor patient treatment adherence.  Social 

media apps such as WhatsApp and Facebook Messenger were used to remotely observe patients 

swallowing their medications in real time.  However, the use of VOT was limited to patients who 

had access to smartphones and cellular or Wi-Fi connections. Access to VOT varied by 

jurisdiction, where San Quintin (largely rural jurisdiction) used VOT the least while Mexicali 

and Tijuana (largely urban) reported that 80% of TB cases used VOT. 

“So around, between Jurisdiction and health centers, 80% of the cases are on video DOTS. 

It has worked very well for us because when we detect the patient who comes in with us, we 

also search for contacts with the DOTS video telephones in the Jurisdiction. If the patient 

is taking the medication correctly, we follow up with the patient, making the patient feel a 

little more secure. We are calling them more constantly, responding to their videos, and 



11 

 

they can send us a message; how they feel if they have any adverse reaction. In this way, to 

be able to support and orient you.” [JII] 

 

“I believe that if it worked for us, I believe that now the percentage of 30-40% of people 

who are in video DOTS because now the study we are doing is to see the characteristics of 

those who comply and those who do not comply with the video DOTS.” [JI – JIV] 

 

Streamlined care process/Reducing the burden on patients 

All participants declared that the TB care process prior to COVID-19 was complicated for 

patients due to administrative barriers and paperwork.  During the COVID-19 pandemic all 

jurisdictions in Baja California simplified the process by scheduling all clinic visits, x-rays, and 

laboratory tests to minimize the amount of time patients spent in healthcare settings. Also, 

bringing the services and treatment to the patient homes has helped reduce financial, 

transportation, access barriers. 

“And we have also supported them directly, going to the X-ray office or to the laboratory 

to schedule the studies that the specialist requests in scheduling that appointment. So, I 

repeat, I do not know if it is an innovation, but I think it is an excellent way to give the 

‘complete package’ to the patient: schedule their appointment to do the studies and 

schedule all the cabinets and laboratories they require.” 

 

Reduced number of TB clinics 

All jurisdictions reported general challenges with routine TB screening, diagnosis treatment, and 

prevention services during the COVID-19 pandemic. Reduction in clinic attendance was reported 

due to restriction of movement, fear of SARS-CoV-2 infection, policies restricting visits to 

health facilities, converted wards and entire hospitals, or complete closure of the health centers. 

Some patients could not attend the few health centers opened because they were far from their 

homes. It resulted in delays in the diagnosis and treatment timeline and contributed to loss to 

follow-up and unfavorable treatment outcomes.  TB services were also reduced due to staff 

shortages because some healthcare workers refused to work due to a lack of appropriate personal 

protective equipment (PPE).   
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“The same thing the doctor was saying is practically the distance from the health centers. 

They are very far away from towns where only a mobile unit visits them; however, the 

mobile units do not carry tuberculosis treatment or do not handle TB patients. Then, the 

patient must be referred to a health unit, and, on some occasions, it is far away. And, if 

you are a patient who, we can offer to bring you the treatment, we do; But now, in times 

of a pandemic, this option has become difficult for us”. [JII] 

“I think that was handled more in intrahospital. To differentiate between a COVID 

diagnosis and one of influenza or another type of pneumonia, the hospital implemented 

its protocols; As my colleague, Male 1 commented, but at the level of health centers the 

same, they did the fever clinics with respiratory symptoms, if radiologically or by PCR it 

was not COVID. Another cause such as Tuberculosis was sought. If confirmed, another 

unit was sent. We practically lost patients who were diagnosed externally; we did not 

keep constant vigilance with them”. [JII] 

 

Migrants 

TB Program Coordinators and promotoras mentioned that the number of migrant patients 

registered in Baja California TB program is minimal, 1% or 2% of the total number of cases; 

however, many of them, when they approach the services, are not perceived, or are not reported 

as migrants. Focus group participants stated that…”many migrants do not go to health centers 

because they are afraid to be turned back or be detained at their destination”. Tuberculosis 

screenings have been performed in recent migrant caravans that have come to Tijuana and 

Mexicali; however, no cases of TB have been diagnosed. There were no differences between 

migrant and non-migrant TB services and screening mentioned by focus group or in-depth 

interview participants. 

 

 

Discussion 

This is the first study conducted in State TB Program in Baja California, Mexico to 

describe the impact of COVID-19 on health service delivery.  The results indicate that COVID-

19 negatively impacted the TB case reporting and treatment outcomes. We found a sharp decline 
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in the TB case notification of all forms of TB during the COVID-19 outbreak compared to the 

year prior to COVID-19. Focus group discussion and in-depth interview participants, reported 

that the main causes of the decline in TB case notification were decreased case finding by 

promotoras and community outreach workers, delayed TB diagnosis, and limited access to TB 

supplies and services during the lockdown.  In contrast to these negative impacts of COVID-19, 

streamlining of the treatment decision-making process for patients with drug resistant TB and the 

increased use of telemedicine, were viewed as positive outcomes from COVID-19. 

 

All jurisdictions experienced negative impacts of the COVID-19 pandemic, ranging from 

minor to very significant during at least one month during COVID-19. TB clinics seemed to be 

most severely affected in May 2020, two months into the lockdown. Participants in all 

jurisdictions reported problems associated with adapting to new requirements, such as physical 

distancing or working remotely. Problems with procuring supplies and reagents were also 

reported. Staff shortages linked to either COVID-19-related illness or self-isolation, lockdowns, 

as well as relocation, affected operations, especially in March and April of 2020.  All 

jurisdictions experienced problems with personnel being re-allocated to COVID-19 vaccination 

services. The main severely affected activities were diagnostic and TB outcome with the 

disruption peaking in May 2020 reported by all jurisdictions. The pandemic response has also led 

to an increase in TB testing turnaround times, as well as suspension of diagnostics and treatment 

services The number of TB notifications gradually improved after December as services were 

adapting to a “new normal phase”. 

 

Incidence of TB in 2020 (13.1/100,000 hab.) was lower than 2019 (17.7/100,000 hab.)  

(Secretaría de Salud 2019, 2020) in Mexico, including Baja California (51.0 vs 63.6 /100,000 

hab., respectively), this might have been due to masking/physical distancing, but this also might 

have been because of reduced laboratory testing, misclassification bias from potential TB 

patients reported as COVID death. Most of the participants in this study referenced those persons 

with clinical symptoms to COVID-19 were sent directly to "fever clinics" for SARS-CoV-2 

diagnosis, but if they were negative, they lost them because of COVID's panic; therefore, there 

was no detection, except JIV, who follow all cases, with COVID-19 symptoms or not. 

https://www.wordhippo.com/what-is/another-word-for/relocation.html
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Consequently, this JIV reported higher TB notifications during COVID'19 in comparison pre-

COVID19.  

 

Mexico is not unique in terms of the effects of COVID-19 on TB. According to a global survey, 

25 of 44 countries had introduced changes to TB service delivery since the start of the COVID-

19 pandemic, with 10 countries and nine countries reducing the number of in-patient and 

outpatient TB facilities, respectively (Dara et al. 2021). Specifically, TB incidence, and 

especially TB mortality, are projected to increase by around 5–15% over the next 5 years, 

amounting to hundreds of thousands of additional TB deaths worldwide (McQuaid et al. 2021). 

Like Baja California, challenges were experienced by TB professionals in both West African and 

European settings, especially on staff shortages and laboratory issues that predated COVID-19 

(Nkereuwem et al. 2021). In the 25 countries reporting changes in service delivery, common 

actions to mitigate the COVID-19 pandemic impact included reduced frequency of outpatient 

visits for treatment monitoring or collection of drugs, allowing TB patients to take a 1-month or 

more supply of anti-TB drugs home, expanded use of remote advice and support, and home 

delivery of anti-TB drugs (Dara et al. 2021). 

 

In Mexicali, the Binational Program groups patients who are living in Baja California and work 

in United States or vice verse, which are considered as migrants. Besides, in the rehabilitation 

centers in Mexicali, 5% to 10% of the population are from United States. In summer, Mexicali is 

the hottest area of Mexico, and one of the warmest in North America, so migrants are not 

looking to stay for a long time, conversely, they go to Tijuana or cross the border to San Diego 

or Calexico, therefore they are considering as seasonal migrants.     

 

Although more than 50% of the population in Baja California is migrant, there is no data about 

the migration status of TB cases in any jurisdiction in Baja California. However, according to the 

participants of this study, 1 or 2% of the total number of TB cases in Baja California are migrant.  

Similarly, in California, 2% of TB patients were reported as migrant or seasonal worker pre-

COVID-19 and during COVID-19 (Nabity et al. 2021). Migration status information is important 

to report in TB program, because they are a vulnerable population.  A recent systematic review 
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reported that migrants are at increased risk of infection and are disproportionately represented 

among COVID-19 cases and deaths in some countries in 2020 (Hayward et al. 2021). Since 

2018, hundreds of migrants have traveled from Central America to the northern Mexico border, 

mainly to Tijuana, city in the so-called “migrant caravans”. Migrants are exposed to several risk 

factors like extorsion, violence, overcrowded accommodation, high-risk occupations, language 

barriers, among others.  In Mexico, there is a lack of studies analyzing the impact of migration 

on TB epidemiology representing a serious knowledge gap. 

 

This study will provide novel information about TB program strategies implemented in response 

to the COVID-19 pandemic that could affect migrants in Baja California, Mexico. It will also 

identify additional TB program functions that should be addressed with to better serve migrants, 

as well as all TB patients, during the COVID-19 pandemic. These findings will be shared with 

TB program directors at the local, state, and federal levels through presentations and publication 

of our results, which will enable them to make evidence-based decisions around TB program 

policies in Baja California as well as the rest of Mexico. 

 

 

 

Conclusions 

TB control professionals in Baja California experienced challenges to the delivery of TB 

diagnosis and treatment services due to the COVID-19 pandemic and highlighted the need for 

clear communication of guidelines, prioritization of routine TB service delivery, ongoing health 

education, and possible integration of TB and COVID-19 services to ensure that TB services are 

more resilient against the impact of this respiratory disease pandemic. Migrants are potentially 

disproportionately impacted by COVID-19 due to living conditions, reduced screening for TB, 

and increased loss to follow-up of patients diagnosed with TB; however, migration status is not 

uniformly assessed by TB programs, making it difficult to fully understand their situation. Some 

positive TB program changes were also noted, such as an increase in the use of telemedicine and 

a streamlined process for initiating treatment for patients with drug resistant TB, which programs 

should consider maintaining after the pandemic ends.  
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Figure 1. Map of study area in Baja California. Tijuana, Rosarito and Tecate form a single health 

jurisdiction.  

 

  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Monthly count of tuberculosis (TB) cases registered and favorable treatment outcomes 

(cured or treatment completed) in Baja California before and during the COVID-19 pandemic. 
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Figure 3. Tuberculosis cases registered by month in Baja California, Mexico 
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Figure 4. Change in the number of tuberculosis (TB) cases registered by month and health 

jurisdiction between the periods before and during the COVID-19 pandemic in Baja California, 

México. JI = Mexicali, JII = Tijuana, Rosarito and Tecate, JIII = Ensenada and JIV = San 

Quintin 
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Figure 5. Number of favorable tuberculosis outcome notifications by month in Baja California 

before and during the COVID-19 pandemic. 
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Figure 6. Number of unfavorable tuberculosis outcome notifications by month in Baja California 

before and during the COVID-19 pandemic. 
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Figure 7. Change in the number of tuberculosis (TB) outcomes (favorable and unfavorable) 

registered by month and health jurisdiction between the periods before and during the COVID-

19 pandemic in Baja California, México. JI = Mexicali, JII = Tijuana, Rosarito and Tecate, JIII = 

Ensenada and JIV = San Quintin 
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Figure 8. Impacts of COVID-19 pandemic on tuberculosis (TB) case detection and service 

delivering in Baja California, México 2021.  Pink = Negative impact, green = Positive impact 

 

  



Table 1.  Municipalities and health jurisdictions in Baja California.  

 

Munipality Jurisdiction Population 

Mexicali JI 1,049,792 

Tijuana JII 1,922,523 

Playas de Rosarito JII 126,890 

Tecate JII 108,440 

Ensenada JIII 443,807 

San Quintín JIV 117,568 

 

 

 


