
I. Introduction

The development of protocols for the prompt management 
of people with respiratory symptoms caused by severe acute 
respiratory syndrome coronavirus 2 (SARS-CoV-2) has been 
challenging for healthcare systems across the world [1]. The 
rapid spread of coronavirus disease 2019 (COVID-19) chal-
lenged the capacity of health systems to provide care for 
citizens, generating tensions among health professionals [2]. 
Facing this double challenge of limiting the transmission 
of COVID-19 while continuing to provide medical care for 
other chronic and degenerative diseases and monitor ther-
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apy, new strategies have been explored to achieve this goal, 
as well as to prevent and control the transmission of SARS-
CoV-2 [3].
 In this regard, remote medical advice and guidance have 
been considered integral methods for prioritizing medical 
attention. The first principle of health personnel has been to 
maintain a focus on the patient while preventing COVID-19 
transmission by offering telephone and videoconference ser-
vices for specialized attention 24 hours a day, 7 days a week 
[4]. Although it is well known that remote healthcare proto-
cols reduce the risk of infection by diminishing the exposure 
of health workers and the general population, without com-
promising patient satisfaction and safety, few studies on this 
issue have been conducted [5-8].
 In Mexico, the promotion and implementation of infor-
mation and communication technologies (ICT) along with 
traditional practices of healthcare began in 2004 with the 
creation of the National Center of Health Technology Ex-
cellence, which is the autonomous guiding body for the as-
sessment and management of health-related technologies in 
Mexico’s national health system [9]. In 2015, it started regu-
lating remote medical services to establish the procedures 
that health workers who provide these services must follow 
and the characteristics that establishments offering such ser-
vices must have, in order to guarantee the highest standard 
of practice through the use of ICT [10]. Nevertheless, before 
the COVID-19 pandemic, it was difficult to consider ex-
panding the use of remote medical services due to Mexico’s 
demographic and economic profile [11].
 In 2016, the health services of the state enterprise Petroleos 
Mexicanos (PEMEX) implemented telemedicine, follow-
ing the proposal made by the World Health Organization in 
1998 to reduce health inequalities in the population and to 
expand access to quality medical services [12]. As the CO-
VID-19 health emergency developed, the need for remote 
medical services became clear. In response to the increasing 
demand, a remote medical advice and guidance program was 
created to bring health services and advice closer to workers, 
retired workers, and relatives, to offer them clinical monitor-
ing for chronic diseases and therapeutic monitoring, and 
to develop educational and health promotion interventions 
without requiring patients to leave their home. The purpose 
of this study was to describe this remote medical services 
program and its role in ensuring the continuity of healthcare 
during the COVID-19 pandemic.

II. Methods

1. Study Design and Participants
A descriptive, cross-sectional, and observational study was 
performed from April 13, 2020 to April 19, 2021 among the 
workers and retired workers of PEMEX and their families 
(beneficiaries) who participated in the program.

2. Description of the Program
Health team of the remote health program is “PEMEX 
closer to YOU.” The health team that oversaw the program 
was composed of a health coordinator (doctor in charge 
of coordinating the telephone lines enabled for the remote 
program), specialist doctors, and personnel responsible for 
receiving requests and categorizing reasons for clients. calls. 
A remote monitoring platform was operated by a general 
doctor, a specialist doctor, and nursing personnel.
 The healthcare personnel who participated in the program 
were health or nursing workers among the at-risk popula-
tion, according to the criteria issued by the Mexican govern-
ment together with the Health Secretariat [13], who could 
not engage in on-site work in the context of the COVID-19 
pandemic due to their risk factors (comorbidities). 
 Starting on April 13, 2020,  three mobile phone numbers 
were made available to 750,000 PEMEX beneficiaries for re-
questing remote health advice or guidance. This information 
was disseminated through the official digital media of PE-
MEX. Patients requested remote visits by sending a text mes-
sage containing their identification data, such as name and 
membership number, to mobile numbers that were available 
24 hours a day, 7 days a week. 
 Each message was then received by the health coordinator, 
who assigned a general doctor and specialist to give advice 
and remote care. The assigned doctor coordinated with the 
nursing service to make a video call using an instant messag-
ing app with end-to-end encryption to guarantee the privacy 
of the tripartite video call with the patient (Figure 1).
 If the patient required attention at a hospital, the assigned 
health team communicated to the liaison of the closest 
hospital for timely referral and on-site engagement. If the 
patient showed respiratory symptoms, the assigned health 
team administered a questionnaire eliciting information 
about alarming signs, as described in the “Operational guide 
for contingency care for COVID-19 in Medical Units of 
Petróleos Mexicanos” [14]. They then decided whether the 
patient should continue to be monitored at home or seek 
care at a hospital. 
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3. Data Collection
A database was created that contained data on the health 
personnel who participated in the remote health program 
throughout Mexico, as well as medical linkage information 
on hospitals that participated in the program for on-site ap-
pointments of the referred patients.
 The doctor assigned to each video call registered the ap-
pointment on the electronic platform created for the “PE-
MEX closer to YOU” program. Furthermore, the institution-
al medical record, known as the Integral System of Hospital 
Management (Sistema Integral de Administración Hospital-
aria [SIAH]), accurately recorded the visit and patient moni-
toring, with photographic evidence of each consultation 
offered through the program. The registered data contained 
the name and specialty of the assigned doctor, the name of 
the assigned nursing worker, the date and duration of the 
call, the category of the patient (worker, retired worker, or 
relative), the affiliated hospital, the state, the reason for the 
call, whether a specialist doctor was required, whether CO-
VID-19 was suspected, and the conclusion of the healthcare 
encounter.
 The study was approved by the Research Ethics Committee 
of the Hospital Central Sur de Alta Especialidad (IRB No. 
CEI-HCSAE-11-20, CI-HCSAE-11-20). Consent was not 
obtained, as the study was based on registry information.

4. Statistical Analysis
Information was captured and analyzed in Microsoft Excel 
and Prisma 9 (GraphPad, San Diego, CA, USA). In a de-
scriptive statistical analysis, central tendency and dispersion 
measures were determined, along with frequencies and per-
centages. A choropleth map (used to represent data through 
various shading patterns or symbols on predetermined geo-
graphic areas) was also made to highlight the states with the 
most significant activity on the remote health program.

III. Results

Data from April 13, 2020 to April 19, 2021 were assessed. 
During this period, 17,472 calls were registered. The average 
duration of the calls was 10 minutes 28 seconds. The major-
ity (56.01%) of the patients were female (9,785) and 43.99% 
were male (7,687), with a female-to-male ratio of 1.22 to 1. 
Furthermore, 49.4% of the people who requested attention 
through the “PEMEX closer to YOU” program were workers, 
31.5% were workers’ relatives, and 19.1% were retired work-
ers. The average age of the clients was 50.66 ± 18.02 years. 
 In this program, 144 doctors from 28 different specialties 
offered general healthcare. Doctors from the following five 
specialties answered 80.31% of the total calls (14,031): gen-
eral doctors (n = 85; 59%), who responded to 10,048 calls 
(57.51%); dermatologists (n = 2), who answered 7.39% of the 
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Figure 1.   Flow chart describing the 
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MEX closer to YOU.”
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calls (1,292); pediatricians (n = 5), who answered 5.84% of 
the calls (1,020); and anesthesiologists and internists (n = 7 
each), who answered 851 (4.87%) and 820 (4.69%) calls, re-
spectively. Table 1 presents information on the doctors who 
answered the remaining 19.69% of the calls.
 Slightly over half (53.94%) of the participating doctors were 
women, while 46.15% were men. Furthermore, 95 nurses, all 
women, assisted the doctors during 78.1% of the calls. The 
ratio of general practitioners to specialists was 1.44 to 1.
 Veracruz was the state in Mexico that presented the high-
est number of remote consultations, with 4,729 beneficia-

ries who requested remote advice or guidance; followed by 
Mexico City (4,625 calls), Tabasco (2,977 calls), Campeche 
(893 calls), the State of Mexico (455 calls), Guanajuato (350 
calls), Nuevo León (330 calls), and Yucatán (308 calls), while 
Hidalgo was the state with the smallest number of calls (248 
calls) (Figure 2).
 Regarding the reason for the calls, 7,163 calls were request-
ed because of respiratory symptoms, 1,514 for therapeutic 
monitoring (refill of prescriptions), and 8,183 for other dis-
orders, including mental health. For technical reasons, 612 
calls were not concluded.
 During the course of the COVID-19 pandemic, important 
variables were added to the data collection tool to address 
risk factors for COVID-19 [15], such as diabetes, obesity, 
and hypertension (Table 2). Information was also collected 
on whether the patient’s disease required hospital attention 
or the consultation could be concluded remotely (Table 3). 
This gap in data collection is shown in our results in the “un-
registered” columns.

IV. Discussion

More than a year after the beginning of the COVID-19 pan-
demic, the pressure on the health system continues [16]. 
Remote healthcare programs have shown the potential to 
support health systems in this context, particularly in low- 
and middle-income countries, as a way to improve access to 
healthcare [17]. Nevertheless, problems in the establishment 
of effective programs using ICT have been a constant and 
recurring challenge [18].
 The implementation of this program makes evident the 
value of rapid responses of health services through the ad-
equate use of ICT [19]. In several Latin American countries, 
it is still difficult to find previously reported evidence on 
the use of ICT for remote healthcare. Nevertheless, in 2016, 
only 11.8% of general practitioners in the United States [20] 
worked in a practice that utilized ICT for patient care. Since 
June 2020, this number has shown exponential growth [21].
 In 2016, PEMEX implemented an operational guide for 
teleconsultation services, becoming a pioneer in the imple-
mentation of these technologies, as well as electronic medi-
cal records in hospitals. With personnel sufficiently qualified 
to implement ICT in the health system, this program en-
abled the rapid adoption of ICT for remote primary medical 
services during the COVID-19 pandemic [14].
 This program was launched to support the beneficiaries 
of PEMEX, an oil company, and to utilize the expertise of 
health workers who were at risk for COVID-19 and who 

Table 1. Number of participant doctors sorted by specialty and 
number of answered calls in the remote health program

Specialty
Number of  

participant doctors

Answered  

call

General practitioner 85 10,048 (57.52)
Dermatology 2 1,292 (7.39)
Pediatry 5 1,020 (5.85)
Anesthesiology 7 851 (4.87)
Intern medicine 7 820 (4.69)
Occupational medicine 5 571 (3.27)
Gynecology 5 487 (2.79)
Orthopedy 2 266 (1.52)
Specialist surgeon 2 262 (1.50)
Cardiology 4 250 (1.43)
Audiology 1 221 (1.26)
Rheumatology 1 214 (1.22)
Radiology 1 198 (1.13)
Neurology 2 128 (0.73)
Chief medical officer 1 122 (0.70)
Geriatrics 1 96 (0.55)
Otorhinolaryngology 1 82 (0.47)
Geneticist 1 81 (0.46)
Pneumology 2 75 (0.43)
Allergology 1 69 (0.39)
Epidemiology 1 68 (0.39)
Dentist 1 52 (0.30)
Emergencies 1 44 (0.25)
Expert 1 43 (0.25)
Pediatric surgeon 1 36 (0.21)
Nephrology 1 34 (0.19)
Urology 1 26 (0.15)
Psychiatry 1 16 (0.09)
Values are presented as number (%).
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could not continue with on-site appointments [13,21]. This 
allowed the participation of almost 150 doctors. In addition 
to general practitioners and specialists, nursing personnel 
offered their knowledge and support. The aim was to opti-

mize the utilization of human resources by implementing 
an innovative program that used existing personnel  in the 
context of an emerging viral disease that impacted health 
services worldwide.

Figure 2.   Map of Mexico showing the 
geographic distribution of 
requests for attention th-
rough the remote health pro-
gram.

Table 2. Clinical features of the patients who participated in the program (n = 17,472)

Yes No Unregistered

Male Female Male Female Male Female

Suspicious of COVID-19 6,943 (39.74) 9,283 (53.13) 1,246 (7.13)
3,749 (53.99) 3,194 (46.01) 3,463 (37.30) 5,820 (62.70) 475 (38.12) 771 (61.87)

Obesity 6,251 (35.78) 7,908(45.26) 3,313 (18.96)
2,625 (41.99) 3,626 (58.01) 3,740 (47.29) 4,168 (52.71) 1,322 (39.90) 1,991 (60.10)

Diabetes mellitus 2,964 (16.97) 11,195 (64.07) 3,313 (18.96)
1,414 (47.71) 1,550 (52.29) 4,951 (44.23) 6,244 (55.77) 1,322 (39.90) 1,991 (60.10)

Arterial hypertension 4,322 (24.74) 9,837 (56.30) 3,313 (18.96)
2,059 (47.63) 2,263 (52.37) 4,306 (43.77) 5,531 (56.23) 1,322 (39.90) 1,991 (60.10)

Values are presented as number of patients (%).
COVID-19: coronavirus disease 2019.

Table 3. Patients referred to a hospital for attention or directly to a specialist

Yes No Unregistered

Male Female Male Female Male Female

Referred to hospital 4,020 (23.01) 10,608 (60.71) 2,844 (16.28)
2,472 (61.50) 1,548 (38.50) 4,077 (38.43) 6,531 (61.57) 1,138 (40.01) 1,706 (59.99)

Referred to specialty 4,534 (25.95) 9,317 (53.33) 3,621 (20.72)
1,768 (38.99) 2,766 (61.01) 4,587 (49.23) 4,730 (50.77) 1,339 (36.97) 2,282 (63.03)

Values are presented as number of patients (%).
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 There were regional differences in the number of consulta-
tions. The average time of the consultations was approxi-
mately 10 minutes. Since the calls were focused on taking a 
clinical history, providing guidance, and referring patients 
for further care, if necessary, if time is used as a quality in-
dicator, the program achieved adequate standards [22,23]. 
Studies have suggested that the on-site consultations should 
have a duration of approximately 20 minutes to satisfy users 
and comply with quality standards [24,25]. Nevertheless, in 
telemedicine programs, a standard has not been established 
for the time required for an adequate consultation, and the 
duration depends strongly on the reason for the consulta-
tion. Previous studies have shown that teleconsultations take 
on average 10 to 15 minutes to discuss the case and its man-
agement [26].
 The number of calls received through the program for 
prescription refills reflects the program’s success by avoiding 
the necessity for patients requiring monthly follow-up for 
chronic and degenerative diseases to make in-person visits to 
refill their prescriptions. This decreased the risk of infection 
without compromising their treatment for their pre-existing 
conditions. Furthermore, the records of patients suspected 
of having COVID-19 enabled the real-time development of 
strategies for focusing attention on these patients. This al-
lowed the PEMEX health system to implement monitoring 
programs to optimize resources, without requiring patients 
to make in-person visits.
 The rapid implementation of this remote program could 
have been challenging for our target population in terms of 
their capabilities and attitudes due to the lack of adequate 
equipment, insufficient knowledge of how to use the plat-
forms or mobile equipment, and mistrust of services that do 
not include on-site attention.
 This program is the first to make real-time records of 
video calls performed with the health team and institutional 
electronic clinical forms, which provide information about 
the consultation, the diagnosis, and the resolution of the re-
mote encounter. This result is relevant in the context of the 
COVID-19 pandemic due to the importance of monitoring 
chronic diseases.
 It is essential to note that no legislation regulates ICT use 
in health systems in Mexico, which could be a limitation of 
the development and implementation of ICT systems. In 
Latin America, the COVID-19 pandemic caused efforts to 
regularize the policies focused on e-health to grow by leaps 
and bounds. Together with the National Commission on 
Sanitary Risks and private entities in Mexico, the National 
Center of Health Technology Excellence has launched the 

development of guidelines to regulate this field.
 According to the guideline for measuring the maturity level 
of health institutions to implement telemedicine services 
published recently by World Health Organization and Pan 
American Health Organization, the program implemented 
by PEMEX’s health services can be classified as level 4 [27]. 
This means that it has an optimal level of consolidation for 
the implementation of telemedicine services. 
 The limitations of the study are that the program presented 
in this study was launched in response to the demand for 
medical care resulting from the COVID-19 pandemic. As a 
result of the increase in medical care required for COVID-19 
patients, during the development of the program, the infor-
mation obtained was used to implement improvements and 
have a greater impact on remote medical care. This explains 
the lack of data at the beginning of the program, as the de-
mand for care was increasing due to the emergence of SARS-
CoV-2, and there was insufficient information for proper 
planning at the outset. There was also a lack of uniformity in 
data collection during the registration period due to the high 
demand for the service. Unfortunately, despite previous ex-
perience with telemedicine and remote care programs, there 
is still much to learn about the use of these tools and the 
implementation of public policies in developing countries. 
 In conclusion, the implementation of a remote health pro-
gram had an impact on the number of consultations given 
remotely, and proved useful as triage for the appropriate 
selection of patients who should be seen at a hospital, while 
giving timely attention to patients who did not need to pres-
ent to a hospital and those suspected of having COVID-19. 
 The design and implementation of the “PEMEX closer 
to YOU” program was a massive effort led by health and 
administrative personnel, which translated to a substantial 
number of consultations, thereby establishing the founda-
tions for telemedicine while also contributing to the man-
agement of a nationwide health emergency.
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