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ABSTRACT1
Besides the efforts of the Ecuadorian government in the last decade to improve the healthcare
infrastructure by building new hospitals, it still falls short to meet the healthcare needs of its
population and remains far away from providing equal access to healthcare services, particularly in
rural areas. The Ecuadorian healthcare infrastructure is fragmented and segmented, lacking
coordination between all the human and non-human entities including public and private health
services that conform and sustain the healthcare infrastructure. In this paper, we provide a brief
overview of the challenges faced by patients and healthcare professionals and the strategies they
engage in to adapt healthcare services to their own needs. Then, we discuss some opportunities for
future design of healthcare services in the Ecuadorian context.
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HEALTHCARE SYSTEMS IN ECUADOR
Ecuador is a upper middle income country in South America with around 16 million people [1],
having the majority of the population (64%) in urban areas [10]. While the Ecuadorian population is
primarily young, it is important to highlight that Ecuador is a multiethnic and multicultural country.
6.1% of the population over 15 years old consider themselves as indigenous, 5% afro-descent and
mulatto, 10.8% white and the majority of the population has a mestizo ethnic background (77.7%)
[10]. Rather than being described by an epidemiological transition, Ecuador is experiencing a double
burden of diseases as communicable and non-communicable diseases coexist [10]. The prevalence
of chronic malnutrition (stunting, and micronutrient deficiencies) and the increase of overweight
and obesity represents a double burden of malnutrition impacting both children and women
especially from low socioeconomical status [5, 9]. Type 2 diabetes and hypertension are the major
non-communicable diseases affecting the Ecuadorian population [1, 5]. These diseases pose
challenges to the healthcare infrastructure, the community and society in general.
Over the last decade, healthcare delivery in Ecuador has gone through a major reform after the
Constitution of 2008 that enforced social equity and inclusion aiming to provide and improve the
access to healthcare services for everyone [10]. Although the Ecuadorian government invested three
times more in physical infrastructure by building new hospitals and health centres, it is still far
beyond meeting the current needs of its population [10]. The healthcare infrastructure is fragmented
(health units not integrated into the national network of care services) and segmented (many health
systems coexist without clear separation of their functions and different budgetary source) [10].
Many independent institutions provide healthcare services including the Ministry of Public Health
(MSP), the Ecuadorian Social Security Institute (IESS), the Armed Forces Social Security Institute,
the National Policy Social Security Institute and additional health services provided by
municipalities [10]. Overall three major categories exist: a) a public system, based on the
constitutional changes and free to everyone, b) a social security system available for the workingclass, and c) the private system mostly used by the upper-and-middle class population [1].
The fragmentation and segmentation of healthcare services make it complex to sustain as these
are prone to breakdowns due to the lack of coordination [10]. In this paper, we will provide a brief
overview of the existing challenges of the Ecuadorian healthcare infrastructure, and how these affect
both patients and healthcare professionals and the work they do to deal with these challenges.
EXISTING CHALLENGES IN THE ECUADORIAN HEALTHCARE INFRASTRUCTURE
We report on a visit to an itinerant health point in a rural community (Chiquipe, see Figure 1), some
problems patients face when receiving health messages from clinicians (doctors and dietitians) in a
urban public hospital in the highlands, and the issues faced by healthcare professionals due to the
lack of resources in an urban private hospital in the coastal region.

Figure 3: Map of itinerant health points in rural
communities

Lack of Human and Physical Infrastructure especially in Rural Areas
The first level of healthcare services include itinerant health points, centers and subcenters that
provide ambulatory care services promote national health care programs. The second level include

Figure 4. General Hospital (GH) - Riobamba

basic (see Figure 5) and general (see Figure 4) hospitals. While both hospitals offer outpatient,
pediatric, gynecology and emergency services, the general hospital can have a specialty according
to the needs of the community. The third level include specialized hospitals that serve as referral for
the general population. 15% of the healthcare infrastructure is composed by private health services
and hospitals (see Figure 6). Although MSP has built new hospitals and increased the use of public
health services after the constitutional reform, health inequalities still exist [6] as 91% of the
healthcare staff [8] are concentrated in urban areas impacting the rural communities [1]. Figure 1
and 2 illustrates an itinerant health point in the highlands that looks abandoned, understaffed and
lacking the necessary equipment. During our visit, the community commented that there is only one
healthcare staff in charged that is supposed to be at the health point at least once a week, however,
in reality this does not happens. The lack of human and physical infrastructure in rural communities
pose challenges for patients and caregivers who would have to travel long distances by foot or public
transport to the next itinerant health point or subcenter (see Figure 3) to get access to basic health
services, or just travel to the main hospitals in the urban area.
Fragmented and Poorly Designed Health Information Infrastructures: The Case of the
Emergency Department at Leon Becerra Hospital

Figure 5: Hospital of the Ecuadorian social security
institute (IESS)- Riobamba.

The León Becerra Hospital is a non-profit institution located in the biggest city of Ecuador,
Guayaquil. It provides comprehensive health services to children of limited resources. The hospital
receives patients that are covered by IESS, MSP and private health insurances. Interviews were
conducted with key informants: triage and emergency physicians, emergency nurses, hospital
admissions assistants, social workers and cashiers. Participants were asked about the inconveniences
they have experienced with the current health information infrastructure at the hospital and how
these influence their clinical practices to support the continuity of patient care. A content analysis
approach was used to analyze the data. The main challenges and opportunities for the current health
information infrastructures at the León Becerra hospital are outlined below.
Fragmented Hospital Systems: Lack of Coordination and Interoperability

Figure 6: The León Becerra Hospital (LBH)Guayaquil

There is a lack of interoperability between the Electronic Medical Record (EMR) system and the
medical billing system of the hospital. Patients and caregivers have to give the same patient
information to both the hospital admission assistant and the cashier before receiving care services
at the hospital. In addition, the Leon Becerra hospital electronic medical records are not shared with
other hospitals in Ecuador and it also does not have access to other hospitals’ EMRs.
Emergency Department Processes: Lack of Situated Awareness

At the emergency department doctors triage the patients with the assistance of a nurse. The
emergency nurse (see Figure 8) takes the vital signs of patients and gives them to the doctor written
on a paper. The doctor triages the patient considering the urgency of the care, and writes down on
a paper the order in which the incoming patient will be seen. However, there is no way to share who

the next patient is or the vital signs among healthcare personnel and the doctor would do this
manually. Although this manual process helps creating awareness, it takes time from doctors that
could be used to see more patients, also increasing the waiting time for patients (see Figure 7).
Failing to Response to Emergency Cases

Figure 7: Emergency Department Waiting Room LBH

The Admission Assistant and Social Worker are responsible for assigning doctors to patients that
will be hospitalized. They are in charge of calling the doctor according to the pathology. However,
in some cases there are doctors who do not respond to their calls or refuse to be assigned to patients
delaying the hospitalization process that can be detrimental to patient’s health. In the case that
there are not doctors of a certain specialty available, the patient must be referred to another hospital.
Poor Usability of Electronic Medical Records

Healthcare workers complained about the EMR interfaces, they think the interfaces could be
improved to input and retrieve patient information faster in order to assist more patients in the
shortest time possible. Admission assistants and social workers mentioned that some filters are
needed, for example when doctors of a certain specialty are required. They often have to select from
the list of all doctors instead of only the doctors of certain specialty taking some time to do. Doctors
also commented on their need to get an overview of the medical evolution of a patient in a single
screen without having to input a range of dates to get the history of the patient.
Additional Infrastructural Breakdowns and Data Quality Issues

Figure 8: A nurse at the Emergency Room -LBH

Participants commented on the duplication of patients in the systems and the fact that the EMR is
down sometimes with additional consequences. For example, emails fail to be sent to IESS with the
information of patients that used their health insurance. Another example are the prescriptions that
cannot be sent to the hospital pharmacy and have to be filled out by hand. Some computers were
reported to be very slow to use and without preventive maintenance impacting the logistic of LBH.
Barriers to Following Treatments and Dissemination of Health Messages at the GH
A preliminary interview study was carried out on the level of understanding of health messages in
the population of central Ecuador (cross-sectional study in 400 adults), who were in the peripheries
of the general hospital (see Figure 4) and the IESS hospital in Riobamba (see Figure 5), both hospitals
belonging to the public health sector. Interviews were conducted between August and December
2018 including adults of both sexes between 19 and 64 years old, who left outpatient medical and
nutritional consultations and who agreed to be part of the study. Participants with any form of
physical disability were excluded. Here we present some of the existing challenges we found.

Figure 9: Waiting area of the GH

Language Barriers and Lack of Literacy

35% of patients speak Quechwa (see Figure 9) as a mother tongue and Spanish as secondary
language. However, 96% of doctors and nutritionists do not speak or understand Quechwa. 28 % of

adults are illiterate. Although there is no differentiation in the prescription of treatment, health
personnel commented that indications are more difficult to give to people with low literacy.
Lack of time during Consultations

There is a maximum of 20 minutes available for consultation at these hospitals. However, considering
all the issues above this time is not enough to make sure that the patients understand prescriptions.
Difficulties Understanding Prescriptions and Health Messages

Figure 10. Examples of health messages around the
waiting area and near the pharmacy

Men, compared to women are more likely to understand "perfectly" the prescriptions they have given
him regarding the care of their disease (OR = 1.72, 95% CI 1.27-2.32, p = 0.003), even when adjusting
the level of instructions. We asked women the reasons why it was difficult to understand the
prescriptions, noting, above all, that they went to the hospital in 80% of the cases accompanied by
small children (under five years of age) and that their attention was focused on the care of children.
In the case of nutritional prescriptions, the list of prohibited or restricted foods is usually delivered
in written documents without images. We also noted interesting health messages around the waiting
room. In Figure 10, red circle, there are two health messages “Los medicamentos no son caramelos
tienen riesgos [Medications are not candies, they have risks]” and “No tomes medicamentos que le
dieron al VECINO [Do not take medications that were given to your neighbors]”.
DISCUSSION AND CONCLUSION
We have presented a number of challenges and infrastructural breakdowns that patients and
healthcare professionals face while interacting with public and private healthcare systems in two
different regions in Ecuador. Here we discuss our reflections and the opportunities for digital health
to support the healthcare infrastructure in Ecuador. First, patients and caregivers need to deal with
the lack of human infrastructure and invest a lot of efforts when seeking help navigating across the
distributed and fragmented care services. There are opportunities for digital health to utilize locationbased services to provide information about the availability of services aiming to support all the
navigation work done by patients especially in the rural areas. Second, the interoperability and
usability of healthcare information infrastructures is important to ensure the continuity of patient
care. Digital health can offer opportunities to address the invisible, manual and junction work done
by healthcare professionals to streamline health care processes and seamlessly integrate them into
their workflow [4]. This is particular critical at the emergency department where patients might not
be able to recall medical history. Redesigning the EMR as well as utilizing mobile and context-aware
computing interfaces [3, 12] can provide access to relevant information, support coordination within
and beyond the hospital, help them obtain situation awareness and support the cooperative clinical
work practices [4]. Third, Ecuador is a multi-ethnic and pluricultural country. In particular the central
zone of the highlands is characterized by having a high percentage of indigenous population, which
in many cases still preserve the Quechua language. However, healthcare personnel do not often speak

this language, limiting patient’s understanding of health messages and also they may find health
professionals as unfriendly. Digital health could help by supporting collaborative interpretation [2]
and by providing different alternatives for the provision of health messages within and beyond the
hospital (e.g., [2, 11]) that are ethnically inclusive based on an in-depth understanding of the
population embracing the different socio-cultural factors [7] that can influence the understanding of
health messages.
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