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Coronavirus disease 2019 (COVID-19) is a public health emergency of 
international concern1. In March 2021, the number of confirmed cases worldwide 
reached 127,818,432, and Brazil ranked second among the countries with the highest 
number of confirmed cases (more than 12,573,615) and second in number of deaths 
worldwide2. This pandemic is considered the most significant global health crisis of 
our time due to a high mortality rate associated with severe socioeconomic disruptions, 
educational institutions’ closures, shortages of medical supplies, and barriers for health 
systems and people, especially those living with chronic diseases such as diabetes3.

Diabetes is considered a risk factor for COVID-19 progression and worse prognosis4. 
People living with this health condition are warranted extra precautions4, such as having 
at least a 30-day prescription supply and non-prescription medicines and having their 
healthcare provider’s phone number handy to connect if any concerns arise5. Social 
distancing measures adopted as a strategy for the non-propagation and contamination of 
the virus caused difficulties for these patients to continue their treatments, which usually 
involve diabetes self-management education and support, dietary recommendations, and 
physical exercise6. Therefore, these restrictions are leading to metabolic dysregulation 
and lack of control of coexisting cardiometabolic conditions in these patients7.

BEYOND COVID-19: THE IMPACT ON SCIENTIFIC RESEARCH
The complex scenario of the COVID-19 pandemic has negatively impacted the health 

system and the scientific production8, which lays the groundwork for health services 
progress. Most human health research demands close contact between research team 
members and participants, which presents a high risk for COVID-19 transmission. 
Consequently, many research activities were suspended or adapted, such as research 
meetings, graduate classes, data collections, ongoing research interventions, research 
laboratory activities, and experimental research involving animals9. In addition, research 
activities directly related to COVID-19 were prioritized to attend this understandable 
knowledge demand10. As a result, research protocols from other areas faced barriers in 
receiving funding and ethical approvals, delays in scheduled activities11, and barriers 
in publishing results as journals prioritized articles related to the pandemic12. Research 
protocols cannot be suddenly interrupted; therefore, researchers had to seek for 
adaptations, training, and learning new tools to continue their studies13.
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support discussions to recorded video lectures. This change 
was strategically planned, with videos recorded and uploaded 
on a video hosting platform and links shared with the ExLE 
program participants. Supervised exercise was replaced 
with non-supervised sessions supported by exercise videos. 
In addition, all participants were contacted once a week by 
phone following a structured script (i.e., questions concerning 
the educational contents of the videos, exercise routine, and 
clinical conditions). Questionnaire packages and all necessary 
equipment were delivered to participants for post-intervention 
assessments. A research team member supervised completing 
questionnaires and the walking test (functional capacity 
evaluation) virtually by phone or video call. Moreover, the 
research team developed manuals for each outcome assessment 
to help participants understand the process.

Thirty-seven patients (18.5% of the target sample) were 
enrolled in the RCT in March/2020. Participants were in 
different stages of the interventions when the restrictions were 
taken into place: 20 subjects received 10 weeks (83%) of the 
intervention delivered virtually, and 17 subjects received only 
4 weeks (33%) of the intervention in this new delivery model. 
Thirty-three of the participants enrolled (89%) concluded 
the 12-week intervention as originally planned; of these, 
17 (51.5%) participated in the ExLE program and 16 (48.5%) 
in the Ex program. Table 1 shows the clinical characteristics 
of participants who started and completed the intervention 
and the intervention delivery model (in-person and virtually).

A SOCIO-ECOLOGICAL APPROACH OF BARRIERS 
PERCEIVED BY THE RESEARCH TEAM AND 
PARTICIPANTS

Barriers perceived by the research team were shared in 
weekly online research team meetings. These barriers are 
illustrated in Figure 1, organized according to the socio-
ecological model (SEM)19. This theory has been shown to 

DIABETES COLLEGETM BRAZIL: FIRST-EVER 
RCT ON COMPREHENSIVE INTERVENTION FOR 
PORTUGUESE-SPEAKING ADULTS WITH DIABETES

In this context, significant barriers have emerged in 
ongoing research activities worldwide, including in the 
first-ever Brazilian multicenter randomized controlled 
trial (RCT) entitled “Effects of an Exercise and Lifestyle 
Education Program for Diabetes and Prediabetes Patients” 
(NCT03914924), named Diabetes College Brazil Study. 
This trial received ethics approval from the Research Ethics 
Committees at the Hospital of Universidade Federal de Juiz 
de Fora, MG, Brazil (CAAE 77831517.0.2002.5133) and 
Universidade Federal de Minas Gerais, MG, Brazil (CAAE 
77831517.0.1001.5149). Recruitment started January/2020, 
with participants giving their informed consent before being 
included in the study. This is a double-blinded RCT with 
two parallel arms: Exercise and Lifestyle Education program 
(ExLE; 12 weeks of educational and exercise intervention) and 
Exercise program (Ex; 12 weeks of exercise intervention only) 
for adults with diabetes and prediabetes. Participants attended 
16 supervised and individually-prescribed one-hour exercise 
sessions and received counseling for unsupervised physical 
exercise to reach a goal of 150 minutes of aerobic exercise 
per week and muscle strength exercises two times a week. 
Participants in the ExLE program also received 18 thirty-
minute educational classes based on the Diabetes CollegeTM, 
an evidence-based and theoretically-informed comprehensive 
diabetes educational program available globally14. This 
program was translated and culturally adapted for use in 
Brazil15. The topics delivered in these classes included diabetes 
treatment and complications, eating health, well-being, and 
exercise. The purpose of this RCT was to investigate the effects 
of this comprehensive intervention in functional capacity, 
disease-related knowledge, health behaviors (physical activity, 
diet, and medication adherence), cardiometabolic health 
parameters (glycated hemoglobin, body weight, and cardiac 
autonomic control), health literacy, exercise self-efficacy, 
quality of life, and program satisfaction and adherence.

ADAPTING THE PROJECT TO THE NEW NORMAL 
IMPOSED BY THE PANDEMIC

Conducting an RCT in low- and middle-income countries 
imposes a series of challenges to the research team. It involves 
a robust design that demands financial support, staff training, 
and accurate planning and execution16. In the current pandemic 
scenario, these challenges increased by the placement of the new 
normal. Two months after the first participants were enrolled 
on the Diabetes College Brazil Study all on-site activities 
were suspended due to the COVID-19 pandemic1. This 
unexpected situation imposed on the research team a need for 
an immediate response and challenging decisions. The research 
team decided to switch the delivery of RCT interventions from 
in-person to virtual to ensure the continuity of the project, 
aligning with the need to follow the protocol (learning17 and 
physical exercise18 maintenance). Specifically, the educational 
intervention was changed from in-person lectures and peer-

Table 1. Participants’ demographic and clinical characteristics and 
intervention delivery mode.

Start of the intervention Completion of the 
intervention

(n = 37) (n = 33)
ExLE  

(n= 18)
Ex  

(n= 19)
ExLE  

(n= 17)
Ex  

(n= 16)
Sex

Female - n (%) 10 (56%) 10 (53%) 9 (53%) 7 (44%)
Male - n (%) 8 (44%) 9 (47%) 8 (47%) 9 (56%)

Age (years) 58 ± 9.1a 59 ± 11.2a 58 ± 9.4a 61 ± 7.0a

Diabetes type
Type 1 - n (%) 4 (22%) 3 (16%) 4 (23%) 2 (12%)
Type 2 - n (%) 13 (72%) 12 (63%) 12 (71%) 11 (69%)
Prediabetes - n (%) 1 (6%) 4 (21%) 1 (6%) 3 (19%)

Intervention delivery mode
Predominantly  
in-person - n (%) 8 (44%) 9 (47%) 7 (41%) 8 (50%)

Predominantly 
virtual- n (%) 10 (56%) 10 (53%) 10 (59%) 8 (50%)

aMean ± standard deviation.
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Figure 1. Barriers faced by the research team and participants concerning the program’s virtual delivery and assessments.
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effectively encompass a broad perspective on the relations 
between people and their environment and inform knowledge-
translation initiatives, including research, to close the equity 
gap20. The researchers also discussed the adaptations needed 
in the research protocol due to the pandemic. They made these 
updates on the work performed during the week, including 
the facilitators and barriers faced for the implementation 
of the protocol. Participants’ perceived barriers were also 
organized following SEM (Figure 1) and obtained from 
weekly follow-up calls. In these calls, participants shared 
their perceptions about changes and adaptations to the 
original research protocol and reported difficulties faced and 
goals achieved. Recommendations for each barrier are also 
illustrated in Figure 1.

LEARNING DURING CHALLENGING TIMES
Despite barriers described, participants showed persistence 

and acceptance of all changes made in such a delicate time. 
The research team stood up to difficulties and fears inherent to 
this unique moment and showed that it was possible to continue 
the research activities virtually, against all barriers. As a result, 
there were valuable lessons learned, especially concerning 
technology, education interventions delivery, and RCT data 
collection. The implementation of virtual interventions 
highlighted technology difficulties that participants faced, 
which has been previously reported in another study18. Unlike 
the variables assessed by questionnaires, it was not feasible 
to obtain a proper virtual assessment of variables collected by 
walking test and heartbeat monitoring. In addition, it is not 
possible to assure these first results reveal the real effects of 
interventions since current limitations and stress imposed on 
the participants can influence their outcomes. We have learned 
that the current global situation asks for additional phases 
in the Diabetes College Brazil Study to validate the results, 
including a feasibility RCT study with a virtual intervention21.

Although several studies have reported the effectiveness 
of virtual interventions in cardiovascular diseases22,23, none of 
them has assessed a remote, structured, evidence-based model 
in a low- and middle-income country. By the imposed changes 
in our research protocol, new and relevant research questions 
emerged, including the perception, barriers, and acceptance 
of diabetes and prediabetes patients in receiving virtual care 
and motivation and adherence to this intervention mode.

EXPECTATIONS ABOUT THE FUTURE
Until further notice, the recruitment of new study 

participants is suspended. The participants who concluded the 
program and the post-intervention assessment were virtually 
contacted monthly by the research team as part of the six-
month follow-up included in the study protocol. Additionally, 
the research team is looking for viable ways to resume the 
RCT, ensuring the safety of participants as well as their own.

Although multi-level barriers were perceived both by 
the research team and participants, they have learned how 
to overcome these barriers by adapting the study protocol to 

deliver the intervention virtually, remaining physically active, 
and following the proposed program. Overall, the main learning 
of running an RCT in one of the most affected countries during a 
global pandemic was the use of technology to deliver healthcare 
to people with diabetes and prediabetes in a low-to middle 
income setting. This lesson learned can be replicable to other 
situations such as people living in rural or low-mobility areas. 
More research is needed to identify the feasibility of delivering 
education and exercise interventions virtually on a large-scale.
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