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Abstract
Introduction: The COVID-19 pandemic has negatively 
impacted health services, especially in low-and-middle-in-
come countries, where care for chronic conditions such as 
diabetes was disrupted. Our study aims to describe the chal-
lenges faced by people living with Type 1 diabetes mellitus 
(T1DM) to access care during the COVID-19 pandemic in 
Peru.
Methods: A sequential explanatory mixed-method study 
was conducted between May and September 2020 includ-
ing health professionals involved in T1DM care, people 
with T1DM and their caregivers. The study consisted of a 
quantitative strand to gather general information through 
electronic surveys and a qualitative strand that involved 
in-depth interviews.
Results: For the quantitative study, we included 105 people 
with T1DM, 50 caregivers and 76 health professionals. 
The qualitative study included a total of 31 interviews; 16 
people with T1DM, 14 health care professionals, and one 
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1 | INTRODUCTION

COVID-19 generated a huge direct and indirect impact on people living with non-communicable diseases (NCD) such 
as type 1 (T1DM) and type 2 diabetes (T2DM). 1,2 People with diabetes faced more severe cases and higher mortality 
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representative from the Peruvian Ministry of Health (MoH). 
People with T1DM faced difficulties accessing consultations, 
insulin, monitoring devices and laboratory testing during the 
pandemic. Different phases of the Peruvian health system 
response were found. Firstly, an initial informal response to 
addressing T1DM care during the pandemic characterised 
by local initiatives to ensure continuity of care for people 
with T1DM. Following from this, a formal response was 
implemented by the MoH which focussed on reinforcing 
the primary level of care. Measures included teleconsulta-
tions and delivery of medicines, although these were not 
implemented in all health care establishments. Through-
out the pandemic patient associations played an important 
role in organising and helping to counteract the impact of 
COVID-19 on people with T1DM.
Conclusions: The Peruvian health care system slowly 
adapted to the COVID-19 pandemic to provide care for 
people with T1DM. However, people with T1DM had diffi-
culties to access care. Thus, reinforcement of interventions 
such as communication between levels of care, telecon-
sultations and delivery of medicines was urgently needed. 
Patient associations' capacity to respond should be consid-
ered by local authorities and civil society should be part of 
the health system response.

K E Y W O R D S
COVID-19, health care system response, type 1 diabetes mellitus

Highlights

•  In Peru, non-communicable diseases (NCD) care was initially 
neglected during the pandemic given the scarcity of resources.

•  People with Type 1 diabetes mellitus (T1DM) had limited access 
to consultations and insulin.

•  Civil society organised and mitigated the impact of COVID-19 on 
health care access.

•  Civil society should be involved by local authorities when 
planning for public health interventions.



rates due to SARS-CoV2. Additionally, people with diabetes had limited access to healthcare services 3 due to allo-
cation of resources to COVID-19 management, 4 lock down measures, and negative impact on household finances 
given reductions in salaries or loss of jobs. These circumstances resulted in difficulties accessing treatment as well as 
healthy food. 5–8

People with T1DM were particularly vulnerable given that they needed continued access to medical care, insulin 
and monitoring devices. Access to care for people with diabetes varied when contrasting different country settings. 
In low-and-middle-income countries (LMIC), 9,10 it was reported that people with diabetes had difficulties in accessing 
care. In contrast studies from high-income countries (HIC) showed that people with T1DM had good management of 
their disease during lockdown. 9

In Peru the first case of SARS-COV-2 was identified in March 2020 and on the 11 th of March, the government 
declared a state of emergency that was prolonged until March 2021. 11 The pandemic intensified the fragmentation 
and inequalities within the Peruvian health care system. 12 As a consequence, the government faced difficulties in 
providing an effective response to the pandemic and Peru had one of the highest excess mortality rates worldwide. 13 
In May 2020, the Ministry of Health [MoH] launched an initiative to reinforce primary health care and prioritised 
different services including follow-up of NCDs such as diabetes. 14 As of July 2021, the health system had adapted in 
different ways: coordination of activities and care provision between the different subsystems (MoH, Social Security, 
Armed forces and private sector), increasing the number of critically-ill unit beds and ventilators, trying to provide 
enough oxygen supply and reducing the number of clinical consultations, among others.

Our study aimed to describe the Peruvian health care system's response to managing T1DM and to describe the 
challenges faced by people with T1DM to access diabetes care and insulin during the COVID-19 pandemic in Peru.

2 | METHODS

2.1 | Study design

A sequential explanatory mixed-method study, consisting of a quantitative strand conducted between May 
and August 2020 which aimed to gather general information through electronic surveys and a qualitative strand 
conducted between September to November 2020 which involved in-depth interviews. Interviewees included health 
care professionals involved in T1DM care, and people with T1DM or their caregivers. The study was conducted in 
Peru and aimed to collect data nationwide.

The results from the quantitative strand informed the development of the interview guides for the qualita-
tive component and the selection of participants. 15 As an example, interview guides were modified for an in-depth 
exploration the most relevant issues found when analysing the online surveys. In the case of selection, a dispropor-
tionate number of people treated in private clinics answered the online survey. Thus, we decided to sample more 
people treated at the MoH and Social security establishments in the qualitative study to complement the information 
collected in the online surveys.

This study is part of the Addressing the Challenge and Constraints of Insulin Sources and Supply (ACCISS) 
study, 16 which aims to improve access to insulin. In-country activities tailored to the countries' needs are currently 
being conducted in Kyrgyzstan, Mali, Peru and Tanzania. This study is part of the activities conducted in Peru 17 with 
the aim to better understand the impact of SARS-COV-2 on access to care for people with Type 1 diabetes.

This study was conducted by Peruvian researchers who developed the online surveys and interview guides in 
Spanish, conducted the interviews in Spanish, and transcribed and analysed the data. Finally, the researchers trans-
lated quotations into English to be included in the manuscript.
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2.2 | Context

Before the pandemic, the Peruvian health care system had several weaknesses concerning NCD care, including: 
different health care providers (MoH, Social Security, Armed forces and private clinics) with little coordination 
between them; a lack of strong health information systems that prevented knowing the exact numbers of people with 
DM; and limited resources (human, infrastructure). These weaknesses created high patient out-of-pocket expenses, 
problems to access medicines, laboratory check-ups and follow-up appointments. 18

It is estimated that around 3860 people live with T1DM in Peru. 19 Before the pandemic, they received central-
ised care in hospitals mainly located in the capital of the country. Additionally, primary health care was not adapted 
for T1DM care. Both situations forced people with this condition to travel to the capital city to access medicines, 
laboratory testing and follow-up visits.

2.3 | Participants

We included (1) health care professionals (endocrinologists, general physicians, nurses, and pharmacists) who 
provided care to people with T1DM, and 2) people living with T1DM or their caregivers (if the person was under 
18 years old) who receive care from MoH, Social security and private sector in Lima and provinces. We excluded 
potential participants that could not communicate due to language barriers, did not provide their consent to partici-
pate in the study or were not willing to participate.

For the quantitative strand, we conducted online surveys using REDCap and disseminated them through emails 
and social media (Facebook, Twitter and WhatsApp) with the help of patients' organizations (Asociación de Diabetes 
Juvenil [ADJ], 20 Asociación Diabetes 1 Perú [DM1 Perú] y Asociación de Diabetes en Niños y Adolescentes [ADINA 
Perú] 21), endocrinology and pediatric societies, and colleagues with whom we have previously worked.

For the qualitative strand, we invited participants from the quantitative study who expressed interest in participating 
in the in-depth interviews and, when we had exhausted that list, we sought participants through patient associations, 
contacts among health care providers and people we had collaborated with in the past. Participants were selected follow-
ing a theoretical sampling (see Table 1) and the sample size was defined based on the theoretical saturation. The interviews 
were conducted via telephone calls by a qualitative researcher. The interviews were recorded and transcribed verbatim.

Theoretical sampling refers to a form of purposive sampling that allows researchers to select new cases based on 
their potential to extend or test the understanding of the subject being studied. 22,23 We selected this method as it is 
concept-based rather than participant-based, this means that the participants were selected based on the informa-
tion they could provide regarding the themes/categories that emerged from the initial interviews. 24 Theoretical satu-
ration refers to an iterative process of data collection and analysis whereby data collection is governed by emerging 
theory rather than predefined characteristics of the population. 25

2.4 | Ethics statement

Our study was approved by the Universidad Peruana Cayetano Heredia Institutional Review Board and patient confi-
dentiality was protected.

2.5 | Data analysis

For the quantitative strand, we conducted data cleaning and assessed the consistency of data using Stata v15 soft-
ware. We used absolute and relative frequencies to summarise categorical variables and central tendency and disper-
sion measures for numerical variables according to the distribution.

ZAFRA-TANAKA eT Al.4



ZAFRA-TANAKA eT Al. 5

Characteristics Patients and caregivers (N = 155) n (%)
Health care professionals 
(N = 76) n (%)

Age in years 25 (16–36) a 42.3 +- 14.8 b

Gender

 Female 85 (54.8) 40 (52.6)

 Male 60 (38.7) 27 (35.5)

 Prefer not to answer 0 (0.0) 2 (2.6)

 Missing 10 (6.5) 7 (9.2)

Diabetes educator

 Is an educator NA 48 (63.1)

 Is not an educator NA 20 (26.3)

 Missing NA 8 (10.5)

Region

 Other regions 17 (11.0) 29 (38.2)

 Lima 119 (76.8) 35 (46.1)

 Missing 19 (12.3) 12 (15.8)

Health care system c

 MoH (MINSA) 16 (10.3) 38 (50.0)

 Social security (EsSalud) 50 (32.3) 13 (17.1)

 Arm forces 1 (0.6) 4 (5.3)

 Private 54 (34.8) 14 (18.4)

 No insurance 16 (10.3) NA

 Missing 23 (14.8) 7 (9.2)

Level of care

 Health center (primary level of care) NA 8 (10.5)

 Hospital (tertiary level of care) NA 40 (52.6)

 Specialized institute NA 6 (7.9)

 Missing NA 22 (28.9)

Profession

 Family doctor NA 12 (15.8)

 Endocrinologist NA 34 (44.7)

 Pediatric endocrinologist NA 6 (7.9)

 Pediatrician NA 1 (1.3)

 Nurse NA 7 (9.2)

 Nutritionist NA 7 (9.2)

 Missing NA 9 (11.8)

Note: Not applicable (NA) Some participants did not answer all the questions, we then provide the number of records with 
missing information for each variable.
 amedian (IQR).
 bmean + - SD.
 cfor patients we present insurance.

T A B L E  1   Characteristics of the participants



For the qualitative strand, themes, categories and codes were identified after reading a small selection of 
interviews. This information was used to build an initial version of the codebook. Then, each of the interviews was 
analysed using the software ATLAS.ti. 26 The qualitative researcher sought similarities and differences between the 
participants' experiences. The findings were discussed with the principal investigators as the analysis was being 
conducted to clarify specialised concepts (e.g., medical terms). To integrate quantitative and qualitative data at the 
interpretation and reporting level, we have used a narrative approach and we are presenting the results jointly in 
tables. 27

3 | RESULTS

We present the results in three sections: (1) characteristics of study participants, (2) a description of the health 
system response and adaptation in phases, and (3) access to insulin during this period (See Supplementary Tables for 
more details).

3.1 | Characteristics of the participants

A total of 212 participants completed the survey for people living with T1DM or caregivers. Of them, 57 did not meet 
inclusion criteria or did not provide informed consent. Thus, the final sample included a total of 105 people with 
T1DM and 50 caregivers. Both caregivers and patients provided information about people with T1DM. Thus, we will 
present answers from both types of informants aggregated. The median age of the people with type 1 diabetes was 
25 years (IQR: 16–36) and most (85/155) were females. A majority of them (119/155) lived in Lima, the capital city, 
with the remainder in 10 other regions of Peru.

A total of 182 participants filled out the survey for health professionals. Of them, 106 did not meet inclusion 
criteria or did not provide informed consent. Thus, of 76 health professionals are included in our analysis. The mean 
age of the health professionals was 42.3 years (SD: 14.8) and most (40/76) were females. Half of the participants 
worked in Lima (35/76) and the rest of them lived in different regions (See Table 1).

For the qualitative study, a total of 31 interviews were included. This comprised: 16 people with T1DM with ages 
ranging from 6 to 68 (in the case of those younger than 18 years, we interviewed their main caregiver); 10 health 
care professionals including endocrinologists, pediatric endocrinologists and nutritionists, 4 pharmacists; and one 
representative from the MoH (Supplementary Table 1).

3.2 | Health system response and adaptation

3.2.1 | Reacting to the emergency and the system's informal response

Within the public health measures implemented as of the 16 th of March 2020, there was the cancelation of outpa-
tient care services for all public and private health facilities which meant no clinical visits, no laboratory and no public 
pharmacies were open (See Supplementary Table 2).

There was a reduction in the human resource capacity for diabetes care as a consequence of different measures 
that were implemented. One of these measures was the creation of special emergency, hospitalisation and laboratory 
services to respond to the COVID-19 pandemic resulting in human resources being diverted from other areas of 
care. The other challenge was that many health professionals in the Peruvian health system have contracts which are 
renewed every 3 months and the budget for non-COVID health services care was decreased. This meant that some 
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endocrinologists did not have their contracts renewed and went to work in COVID care. Both these factors resulted 
in fewer personnel being available for routine care including diabetes.

At the beginning of the pandemic and due to the lack of outpatient services, people with T1DM did not know 
how to access consultations and where to get their insulin prescription. Some participants who kept in contact with 
their physicians, could not go to the pharmacies because they were not open for outpatient care. In the case of some 
participants living outside the capital and who were not able to travel, they asked a family member to get the medi-
cines carrying the patient's identification documents.

respondent: …we have always been in contact with patients through virtual means (…) The only great 
difficulty was with patients who live in the regions. So, we solved that by telling any family member to 
come and collect the insulin presenting the child's papers.

(Provider_MoH_Lima)

As a first informal response, health care providers independently adapted and sought the most suitable solu-
tions to continue treating people living with T1DM. They used different strategies such as follow-ups using phone 
calls or reaching them through social media (WhatsApp or Facebook) by either personal or group channels. This was 
feasible given the small number of people living with T1DM and the past usage of these alternative communication 
strategies.

Health care professionals provided care through face-to-face consultations, emergency room, hospitalizations 
and teleconsultations. However, from the survey, most (54/76) of the professionals referred that the number of 
consultations for people with DM had been reduced in comparison with the month before the emergency state.

The public health emergency and the adaptation of the system also impacted participants' behaviours when 
seeking care. When surveyed with regard to treatment during the emergency state, 115 participants living with 
T1DM provided information. Of them, 65 referred to have sought medical care nearly half (33/65) did not have 
access to medical consultations. Among those who did not seek medical care, the main reasons were fear (30/50), 
considering it was not needed (9/50), hospitals not providing care for chronic patients' (9/50) and lack of money 
(4/50).

Lockdown created difficulties in transportation to health care facilities. Furthermore, the closure of borders 
between regions prevented patients who lived outside Lima but were treated there from attending their appoint-
ments and accessing their treatment. For people with T1DM, the difficulties to access clinical consultations were 
related to problems getting prescriptions for insulin. Moreover, the closure of external consultation pharmacies 
prevented access to medication. As for laboratories, their restriction to external users caused difficulties for patients 
to conduct tests to monitor T1DM (e.g., glycated hemoglobin).

respondent: …the laboratory (tests) that could not be done was the routine controls. That itself has 
been negatively impacted, glycosylated hemoglobin controls, kidney function tests, evaluations of 
complications. Of course, the periodic evaluations that were done in normal times have been lost… 

(Provider_EsSalud_Region)

3.2.2 | System's formal response

Four months after the start of the COVID lockdown in Peru, in mid-July 2020, the MoH published guidelines 28,29 
regulating the organization of health care for people with NCDs and the prescription and distribution of medicines 
and devices for these patients. The guidelines suggested the integration of care for people with NCDs depending on 
the level of care. For the primary level of care, the MoH suggested the following steps: (1) identification of people 
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with NCDs using available registries at a regional level; (2) contacting people and offering them a teleconsultation at 
the primary health care level to assess complications of the disease and availability of medicines; and (3) coordination 
with the services depending on the initial assessment's findings. While, for the secondary and tertiary levels of care, 
the suggestion was as follows: (1) publish a contact number so patients can get remote consultations; (2) assess the 
patients for complications and availability of medicines; (3) in case the patients need medicine, do a prescription and 
coordinate with the closest health care establishment and local organizations to deliver the medicines (See Supple-
mentary Table 3).

Remote consultations were one of the many strategies implemented to ensure follow-ups for people with NCDs. 
However, healthcare providers highlight the lack of preparedness in the health care system and the need to improve 
telemedicine services. Some of the barriers identified were: (1) lack of an updated registry of people with NCD and 
difficulties to contact them; (2) lack of infrastructure, including call centers to schedule the appointments, equipment 
and internet services to conduct consultations; and (3) lack of trained personnel to work at call centers. This lack of 
personnel was present despite the MoH having conducted training for health care professionals to use the informat-
ics platforms and to communicate the process related to patient care such as appointments, coordinating referrals, 
and prescription of drugs.

Remote consultations were perceived as an opportunity to preserve the continuity of care. But both patients and 
health care providers considered that they were not enough to fulfil patients' needs given the lack of physical exami-
nation, laboratory test results, and the difficulties in the interaction. For these reasons, professionals considered they 
could be used as a complement to in-person consultations in the future.

respondent: telemedicine is complementary to face-to-face clinical visits. I think it (the pandemic) was 
an opportunity to, let's say, get started on this and continue using it. It is an opportunity that allows 
us to follow the patient 

(Providers_MoH_Lima)

Health care professionals proposed different ways to improve the remote consultation services. Firstly, this was 
by prioritising high risks patients (e.g. children or adolescents with T1DM with poor disease control). Next it was using 
remote consultations as a complement to in-person consultations to allow more frequent consultations. The creation 
of a virtual platform that allowed reviewing clinical records to conduct a better follow-up of patients, improve patient 
registries was another component. Training so health care personnel were familiarised with the tools was also part 
of this response, as was improving communication around these services as providers felt patients were not always 
aware of what was available to them and what steps to take to get a remote consultation.

3.3 | Access to insulin

With the implementation of remote consultations, physicians were able to ‘extend’ the prescriptions of their patients, 
which meant continuing the medication they were already using, which could then be picked up at the hospital phar-
macy (See Supplementary Table 4).

Despite these measures, some participants had difficulties accessing insulin because of the restrictions on move-
ment, especially those who lived in regions other than Lima, the long queues in health facilities, and the lack of avail-
ability of insulin in some health facilities. People with T1DM and caregivers' responses to these barriers consisted of 
reducing the dose of insulin, replacing the insulin they were using with another one available or cheaper, coordinating 
with patient associations, family and friends helping get and deliver the insulin, and buying insulin.

respondent:…they only gave me an NPH, the R I had to buy.
interviewer: Do you still have the medications?
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respondent: No, not anymore.
interviewer: And how do you do then?
respondent: I have a friend who also has diabetes and… sometimes he gives me his insulin 

(Patient_MoH_Lima)

Due to the barriers to access to insulin, patient associations played a crucial role. They provided an important 
social support network that allowed sharing of information, medicines and devices. As an example, some members 
donated medicines they received from health insurance and did not use to members who could not access them. This 
allowed patients who had no access to medicines and devices, especially those who lived in other regions, to access 
medication. Additionally, even during the public health emergency, patient associations continued conducting differ-
ent activities that allowed the exchange of information and peer support, such as online meetings.

In Peru, some people decided to buy insulin because they wanted to use a specific type of insulin that was not 
usually provided by their insurance. During the pandemic, some participants bought the insulin at a private phar-
macy rather than attending a health facility because of the fear of getting infected with COVID-19. Additionally, 
some had to pay for the delivery of insulin from one region to another one given that not all insulins were available 
in the regions and due to the restrictions to travel to other regions. However, the average expenditure on insulin 
remained stable (200 PEN [IQR: 150–300] and 250 [IQR: 150–360], pre and during COVID-19 pandemicrespec-
tively, p-value = 0.375).

The system's response to the lack of availability of insulin included changing the prescription and coordinating 
the transfer of insulin from public pharmacies with low usage of insulin to those with higher usage of insulin.

Overall, the public health emergency combined with the challenges in accessing insulin also impacted mental 
health as patients and caregivers reported feeling anxious or sad. In addition, having T1DM, made them feel more 
vulnerable than the rest of the population.

respondent:…it would be very important to measure how (the pandemic) has affected mental health 
of children with diabetes and the family (…) I live it, because my son is very active, he plays soccer, 
swimming. Right now, he's locked up, I'm afraid to take him out because he's vulnerable. What he does 
is (…) Sometimes he tells me 'oh, mom, I don't like diabetes, I hate diabetes.' 

(Patient_association)

Nutrition and physical activity were also affected by the COVID-19 lockdown. As an example, participants 
referred to difficulties following an adequate diet in the first months of the lockdown. This was mainly due to 
transport restrictions which generated food shortages and a rise in prices. This was particularly important for fruits 
and vegetables that are usually produced in some regions of the country and redistributed by trucks to other regions.

As for physical activity, the lockdown forced people to stay home which led to a reduction in exercise. Addition-
ally, for some people, exercise was part of school activities. Thus, with classes being cancelled, their motivation to be 
physically active disappeared.

4 | DISCUSSION

The COVID-19 pandemic in Peru had a significant impact on T1DM management. Because of a strict national lock-
down, closure of healthcare services and financial difficulties, patients struggled to access clinical appointments, 
laboratory testing, insulin, and blood glucose monitoring supplies. The health system's response can be seen in two 
distinct phases: the first phase is characterised by local initiatives to continue care for patients, and the latter is led 
by the MoH which aimed to organise care for NCDs reinforcing the primary level of care. Measures included telecon-
sultations and delivery of medicines. However, these were not implemented at all healthcare establishments. Even 
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when the health system tried to adapt and respond to the needs of people with T1DM, this answer was delayed and 
had many challenges in its implementation due to limited resources causing negative effects on the treatment of this 
population (See supplementary Table 5 for a summary).

The onset of COVID-19 caused health systems to focus their attention on this disease neglecting care for 
patients with other conditions to different degrees around the world. 30 This included health staff being reassigned 
to COVID-19 efforts, funds allocated to NCDs being reallocated to COVID-19 in 20% of the countries, and limited 
access for outpatient services for NCDs in 55% of countries worldwide. 31 During the first phase of the response in 
Peru, outpatient services were completely closed. This led to a lack of access to follow-up visits and medicines for 
people with T1DM. During the second phase, outpatient services progressively started to work with restrictions 
and some measures were implemented to mitigate the impact of COVID-19 on NCD care including T1DM with 
telemedicine.

The pandemic caused telemedicine (remote consultations through call or video calls) to become the principal way 
to receive care. Even when this has several advantages, some challenges were reported by healthcare providers, such 
as: lack of time and staff; limited knowledge on how to use technological tools; and problems contacting patients due 
to outdated contact information. 3,10 Future actions for clinicians and health care systems should include identifying 
and preventing potential disparities in telemedicine access, tackling barriers to digital literacy, and improving financ-
ing and infrastructure to provide care in a remote way. 32 Also, there is a need to ensure privacy and confidentiality, 
advocate for an expansion of high-speed internet access to rural and underserved communities, and encourage the 
continuation of telehealth. 33

Telemedicine as a response to T1DM needs was perceived as insufficient as the scarce time allocated for consul-
tations was focussed on assessing whether the patients had insulin. However, education on how to use insulin, how 
to eat and how to exercise could not be properly delivered. Moreover, during the pandemic, support on how to adapt 
nutrition and physical activity to the numerous restrictions faced during lockdown was much needed. As an example, 
nutrition was affected due to the reduction of family income, either because of the loss of jobs or reallocation of the 
family budget to buy alcohol and masks to fight against COVID-19, and limited access to markets. These changes 
in nutrition coupled with sedentarism, which increased due to the restrictions to go out, complicated control of 
diabetes. Thus, management should be comprehensive and include on-going education on self-care behaviours such 
as: eating healthy, being active, monitoring, taking medication, problem solving, healthy coping and reducing risk, as 
proposed by the American Association of Diabetes Educators. 34 This comprehensive management could be achieved 
using a hybrid-approach of telemedicine and in-person visits including individual consultations and group education 
sessions.

Specifically, people with T1DM faced challenges accessing insulin and glucose monitoring devices during curfews 
and lockdowns. A worldwide survey stated that almost one-quarter of healthcare providers perceived that COVID-19 
caused a shortage in glucose test strips and insulin. 35 Whereas information collected from people estimated that 8% 
and 6% had difficulties getting their insulin and continuous glucose monitors, respectively. 36 Some interventions 
were successfully implemented to address this. For example, in Australia when stockpiling and localised shortages 
of medicines and devices occurred, the government established a delivery limit for diabetes products and educated 
the population to keep their necessary supplies and not stockpile to not affect others. 37 In India, it was proposed 
to circulate the contact numbers of suppliers and support programs to improve access to essential care products 
and services for diabetes. 38 Given the importance of insulin and glucose monitoring devices for the management of 
T1DM, specific strategies need to be implemented to secure these vital medicines and devices.

Patient organizations are important allies in diabetes care, they contribute to patients' psychosocial support, 
education, and prevention of complications; besides, they can play a mediator role between health and social 
systems. 39 All of those actions can be helpful during COVID-19 since patients experience a lack of access to formal 
diabetes education and some of them need social assistance for food or medicines. In Australia, patient organiza-
tions made information available regarding T1DM management during COVID-19, triage for diabetic foot, symptoms 
of T1DM for early diagnosis, and telehealth options through websites, Facebook and Twitter, but also organising 
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webinars, webchats, and podcasts. 37 In Peru, patient associations worked on providing information and support to 
patients and their caregivers.

Regarding education and training of healthcare providers, the MoH focussed on T2DM management and did 
not train the healthcare personnel at the first level of care to manage T1DM. This was particularly deleterious for 
the care of people living with T1DM in Peru, as treatment is usually provided in hospitals that were not providing 
consultations during the pandemic. Thus, reinforcing the primary level of care to provide services to people living 
with chronic conditions without training the personnel on T1DM, left a gap in the care of these patients. In the 
future, coordination between different actors including the MoH, patient associations and the education system 
(e.g., the Peruvian School of Public Health [ENSAP] or universities) should be prioritised to provide continuous 
training and accurate information on the management of T1DM. Dissemination of this information could be facil-
itated using Information and communications technology (ICTs) or social media to reach specific audiences such 
as healthcare personnel, but also patients and their caregivers and school teachers who are in touch with these 
patients on a day-to-day basis.

The COVID-19 pandemic forced the health care system to adapt and many of the interventions implemented to 
secure continuity of care of NCDs such as teleconsultation and telemonitoring, delivery of drugs at patients' homes 
or nearby pharmacies and decentralised laboratory testing strategies can potentially be reinforced and use even after 
the pandemic is over. All of these strategies rely on an updated registry that can help identify the patient's diagnostic, 
treatment, telephone contact and address, and on a strong primary level of care that needs to work in coordination 
with hospitals' laboratories and pharmacies and act as a mediator to bring those services to the patient's homes. As 
the above-mentioned interventions can be used to improve health services after the pandemic is over, we recom-
mend strengthening the information systems to provide timely and accurate information on patients with NDCs to 
tailor interventions and assess their impact.

4.1 | Strengths and limitations

We present the results of a mixed-methods study with a sequential explanatory design that allowed us to quan-
tify and to better understand the barriers faced by people with T1DM when trying to access care during the 
COVID-19 pandemic and the health systems response. This study is the effort of different stakeholders that 
provided relevant perspectives when interpreting the results and providing recommendations for the health 
care system.

However, our study has some limitations. For the quantitative strand, selection bias due to online survey usage 
and their dissemination through social media was present. This limits the reach of our study to those who have 
internet access and/or were linked to or followed a patient association. We also found that most of the patients 
and caregivers had either private or social security insurance that only covers respectively 6% and 29% of the 
population in the country 40: People accessing these schemes have better socioeconomic status. However, when 
conducting the qualitative strand, we included participants living in the capital city and regions who had different 
types of insurance. This allowed us to explore the different subsystems' responses in different parts of the country. 
Finally, not all participants provided an answer to all the survey questions. We have then reported when informa-
tion in missing.

Additionally, we invited people living with T1DM or their caregivers to participate in the study. Thus, those who 
self-identified as having T1DM participated and we did not confirm the T1DM diagnosis through testing. To minimise 
this selection bias, we included questions related to age at diagnosis and prescribed treatment. These questions 
allowed us to have some certainty that patients had T1DM as we expect an early onset in contrast with T2DM 
patients and insulin as the main treatment.
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5 | CONCLUSION

The COVID-19 pandemic heavily impacted the Peruvian health care system which adapted care for T1DM in two 
different phases: the first one characterised by local initiatives (or informal responses) to continue care for patients, 
and the latter led by the MoH which aimed to organise care NCDs reinforcing the primary level of care. In the case of 
people with T1DM, difficulties to access consultations, insulin, monitoring devices and laboratory testing were found. 
The MoH response consisted mainly of teleconsultations and delivery of medicines that did not reach all patients 
and were implemented late. However, patient associations managed to organise and help counteract the impact of 
COVID-19 on patients with T1DM health. Many of the interventions implemented during the COVID-19 pandemic 
could be reinforced and included within the regular health care services even after the pandemic.

The findings of this study highlighted the necessity to prepare the health system to properly answer patients' 
needs in general and especially during emergencies. The health system has to be organised from the beginning and 
be led by the MoH to protect everyone, especially those who are most vulnerable.
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