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Abstract
Background and Objectives: A cross-sectional survey including 38 questions about demography, clinical condition, changes 
in health habits, and medical treatments for cardiometabolic patients in outpatient follow-up was conducted. From June 15 to 
July 15, 2020, a total of 13 Latin-American countries participated in enrolling patients. Methods: These countries were divided 
into 3 geographic regions: Region 1 including North, Central, and Caribbean Regions (NCCR), Region 2 including the Andean 
Region (AR), and Region 3 including the Southern Cone Region (SCR). 4.216 patients were analyzed, resulting in a coefficient 
of 33.82%, 32.23%, and 33.94% for NCCR, AR, and SCR, respectively. Results: Significant differences were found between 
the AR, SCR, and NCCR regions. The analysis of habitual medication usage showed that discontinued use of medication was 
more present in AR, reaching almost 30% (p < 0.001). The main finding of this study was the negative impact that restrictive 
measures have on adherence to medications and physical activity: Rs = 0.84 (p = 0.0003) and Rs = 0.61 (p = 0.0032), re-
spectively. AR was the most vulnerable region. Conclusion: Restrictive quarantine measures imposed by the different countries 
showed a positive correlation with medication discontinuation and a negative correlation with physical activity levels in patients 
analyzed. These findings characterize the impact of the consequences left by this pandemic. Undoubtedly, restrictive measures 
have been and will continue to have reverberating negative effects in most Latin-American countries.
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Background

One of the leading causes of death around the world 
is cardiovascular diseases (CVD). It is estimated that 
CVDs are responsible for approximately 1.8 million 
deaths annually in the Americas. According to recent 
data, 75% of these deaths in the region are attributable 
to chronic diseases, a percentage that represents an 
increase of almost 20% with respect to 1990. The main 
cause of mortality and morbidity among older adults in 
Latin America (LA) are CVD, which represent 25% of 
the total burden of diseases among population aged 
60  years. Furthermore, the prevalence of CVDs in-
creases linearly with age1.

In LA, a broad association of social, demographic, and 
political factors exists. This region is vulnerable to health 
inequities due to the socio-economic reality in which 
residents of the region find themselves in2. Currently, LA 
is facing an exponential increase in health inequities, due 
to consequences generated by the coronavirus disease 
(COVID-19) pandemic3-5. This scenario has transformed 
LA into a health region with immense vulnerability to 
pandemic and post-pandemic events. Thus, it is impera-
tive to diagnose the situation in order to prepare us for 
the vast changes the pandemic has brought on us.

In recent months, governments and health science 
experts have promoted different strategies to alleviate 
the COVID-19 crisis, most of them being isolation or 
social distancing policies. However, the effectiveness 
of these measures is largely conditioned by underlying 
social structure. Thus, it is evident that there is a major 
gap in the consequences of the crisis between the 
highest and lowest income sectors of the region6,7.

LA is facing a pressing challenge: maintaining an epi-
demiological strategy to promote social distancing without 
generating social and political crises. Furthermore, the 
economic damage from social distancing policies (ac-
counting for the fact that a large percentage of the pop-
ulation depends on their daily work outside the home to 
survive) must be considered. The simultaneous balance 
of these components must be considered when develop-
ing a comprehensive solution, to ensure basic levels of 
well-being, and political stability are maintained8,9.

The objective of our study was to analyze the impact 
of the different strategies used to control the pandemic 
on the health status of patients with cardiometabolic 
diseases, who did not have a COVID-19 infection, in 
the different regions of LA.

Methods

Study design

This study used a cross-sectional telephone survey. 
The rationale and design of CorCOVID LATAM have 
been published previously10.

Setting

The Interamerican Society of Cardiology (IASC) 
opened the call for cardiologists of Spanish speaking 
Latin American countries to join as researchers on June 
1st, 2020. 66 investigators from 13 countries (divided into 
three geographic regions) applied and were approved:
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Antecedentes y Objetivos: Se realizó una encuesta transversal que incluyó 38 preguntas sobre demografía, estado clínico, 
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de la medicación fue mayor en RA, llegando a casi el 30% (p < 0.001). El principal hallazgo de este estudio fue el impacto 
negativo que tienen las medidas restrictivas sobre la adherencia a la medicación y la actividad física, Rs = 0.84 (p = 0.0003) 
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1.	 �Region North, Central and Caribbean (North, Central, 
and Caribbean Regions [NCCR]): Costa Rica, Cuba, El 
Salvador, Guatemala, Mexico, Dominican Republic.

2.	 �Andean Region (AR): Colombia, Ecuador, Perú, 
Venezuela.

3.	 �Southern cone Region (SCR): Argentina, Chile, 
Paraguay.

To conduct a comparative study, this study uses com-
mercial regionalization of LA. Regionalization in LA 
consists of the constitution of a series of groups or 
blocks of American countries. The regions implement 
a series of initiatives to strengthen their competitive-
ness and economies and provide better opportunities 
and alternatives to commercial actions. These regions 
have similar education and health policies. This study 
has used the existing regionalization to compare differ-
ent facets of inquiry in the survey.

From June 15, 2020, and July 15, 2020, the survey 
platform was available for use for the investigator team. 
Reminders were emailed daily, to maximize response 
rates.

Participants
The study population included patients with car-

diometabolic disease, who are being followed by cardi-
ologists in Latin American countries. Eligible patients 
included those who did not have previous symptoms, 
signs, or clinical indications of COVID-19.

Inclusion criteria included patients over the age of 
18  years with cardiovascular (hypertension, coronary, 
myocardial, valvular, or pericardial disease) or metabol-
ic disease (metabolic syndrome, obesity, dyslipidemia, 
diabetes), being followed by cardiologists who volun-
tarily agree to participate in the study.

Exclusion criteria included patients without CVD, un-
der the age of 18 years, and without a completed pri-
mary education.

Variables and measurements
A cross-sectional online survey consisting of 38 

questions was developed using Google Forms (Google 
Inc, Mountain View, CA). The survey was divided into 
two sections. Questions in the first section examined 
patients’ demographics profile, educational level, so-
cio-economic aspects, history of CVD, and number of 
pills related to CVD per day (enalapril, rosuvastatin, 
aspirin, etc). The questions in the second section ex-
amined the patient’s behavior (evaluated 30 days be-
fore answer survey questions), by analyzing physiological 

and pathological habits. Questions contained dichoto-
mous, and open-ended response choices. Respon-
dents were permitted to select multiple response 
choices depending on the question content.

The patient’s behavior during the past 30 days of the 
survey was analyzed. These behaviors included levels 
of physical activity, diet changes, perception of body 
weight, habits of alcohol intake and tobacco consump-
tion, access to medications, adherence to treatments, 
new activities, and interest in those that are habitual, 
quality of sleep, and perception of depression.

Discontinuation of medication was defined as when 
patients reported not taking their medication for the 
30 days after the completion of the survey.

COVID-19 worldwide data

To assess the impact of COVID-19 in LA, the data 
published by the Coronavirus Resource Centre of 
Johns Hopkins University of Medicine11 was consulted. 
Data on the number of deaths per 100 confirmed cases 
(observed fatality rate) or per 100,000 inhabitants 
(a  general characterization of a country’s population, 
with confirmed cases and healthy people) was used.

Impact of isolation or social isolation in LA

The measures adopted against the COVID-19 pan-
demic by governments in LA ranged from curfews and 
mandatory confinements to regions with no imposed 
restrictions.

To establish a quantifiable measure, the interactive 
map obtained from the BBC journalistic team12 was 
consulted, according to the individual reports of each 
country. This system classified them as:
–	More restrictive (5 points): there is a mandatory cur-

few or restrictions on the movement of people and 
other punitive measures such as fines or the possi-
bility of imprisonment.

–	Restrictive (4 points): there is a mandatory curfew or 
restrictions on the movement of people.

–	Medium high (3 points): there are traffic restrictions 
and there is no curfew.

–	Medium (2 points): governments recommend (not 
forced) restriction of population movement.

–	No restrictions (1 point): there are no restrictive 
measures.
To carry out this analysis we grouped the countries 

individually and not by region, due to the type of sta-
tistical analysis used.
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Statistical analysis
Data were collected in Google Forms. All statistical 

analysis was performed using Medcalc 13.1 (USA). Data 
were described using measures of central tendency such 
as mean and standard deviations for continuous vari-
ables, and frequencies and percentages for categorical 
variables. Independent sample t-tests were used to com-
pare the normally distributed continuous variables. The 
Mann-Whitney U was used for non-normally distributed 
continuous variables and the Pearson chi-squared test 
(or the Fisher’s Exact test as appropriate) for categorical 
variables. ANOVA and Bonferroni post-test were used 
when group variables were compared. A p < 0.05 was 
considered statistically significant. Spearman’s Rho Cor-
relations was calculated for non-parametric variables.

Ethics
All patients provided informed consent when answering 

survey questions either in person or through virtual plat-
forms. Patients were informed about the objective of the 
survey and the anonymity of their responses. Ethics ap-
proval was obtained from the IASC Research Ethics Board.

In accordance with government measures to limit 
population mobilization in some countries, the survey 
was conducted by phone or video chat. Face-to-face 
visits were allowed in countries that permitted these 
interactions.

Results

Descriptive analysis
Of the total of 4.216 surveys obtained in Latin Amer-

ican countries (reference to the core study), 3 different 
geographical areas were separated. The distribution 
was as follows: NCCR: 1.426  (33.82%); AR: 
1.359 (32.23%) and SCR: 1.431 (33.94%) surveys.

Population characteristics
Age and sex differences were showed in table  1. 

Regarding unemployment analysis, it was evident that 
AR presents with a higher unemployment rate, with 
statistical significance (p < 000.1). When analyzing vari-
ables that are associated with the poverty indices, 
which have a great impact on the affectation of SARS-
CoV-2, the overcrowding index was analyzed. This 
measure did not show significant differences between 
the different zones (Table 1).

With regards to education levels, a lack of primary 
school completion was higher in AR, compared to the 
other zones with statistically significant differences. 
While the percentage of people who achieved a univer-
sity degree was higher in NCCR compared to the rest 
of the zones, with significant differences (Table 1). Ta-
ble 1 also shows cardiometabolic variables.

Medication and adherence
Another aspect of the study that was analyzed is 

access to prescribed medication. The surveys looked 
at the number of medications prescribed and whether 
the patient discontinued their medication usage for any 
reason. This analysis showed that discontinued usage 
of medication was greater in AR, reaching almost 30%. 
This finding was demonstrated to a lesser extent in 
NCCR and ultimately the least in SCR, showing a sig-
nificant difference between zones (p < 0.001) (Fig. 1).

Effects of the pandemic
The presence of smoking as a dichotomous variable 

showed significant interregional differences. The prev-
alence of smoking was higher in AR, compared to SCR. 
NCCR had the lowest prevalence of the three. These 
differences are statistically significant (p < 0.001). When 
studying the intake of alcoholic beverages, a similar 
finding was observed. This variable is also dichotomous 
and showed the highest prevalence in SCR, then AR, 
and to a lesser extent in NCCR (p < 0.001) (Fig. 2).

Table 2 depicts variables affected by the COVID-19 
pandemic. The analysis of physical activity during the 
last surveyed month showed the frequency of a seden-
tary lifestyle. As seen in figure 2, SCR showed a signif-
icant reduction in physical activity compared to the other 
zones. This area, therefore, is the one with the highest 
sedentary lifestyle. Regarding the diet consumed by the 
respondents, we can see that NCCR presents a lower 
rate of consumption of fruits and vegetables, by the 
number of daily snacks portions, with significant differ-
ences compared to AR and SCR (Fig. 2).

Impact of isolation measures due to the 
COVID-19 pandemic

The impact of restrictive isolation measures was ana-
lyzed, as they had an influence on some relevant indica-
tors in these patients. It was observed that there was an 
increase in sedentary lifestyle in the most restrictive coun-
tries (r = −0.60; CI = −0.5 - −0.87; p = 0.003) (Fig. 3).
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On the other hand, access to medications was ana-
lyzed based on the evaluation of the degree of adher-
ence during the last month in a pandemic. A  high 
negative correlation was observed between the level of 
adherence and the degree of severity of the restrictions 
(r = −0.868; CI = −0.96 - −0.57; p < 0.001) (Fig. 3).

In the rest of the variables studied, there was no 
identified significant correlation with the restrictive 
measures.

Discussion

The main finding of study is the relationship between 
the degree of confinement in each country and vari-
ables such as decreased adherence to medication and 
lowered levels of physical activity in patients with car-
diovascular risk. Overall, AR was the most vulnerable 
region with a lower income and education level, and 
higher medication discontinuation.

Table 1. Population characteristics studied in the are shown divided by regions

Variables NCCR AR SCR p value

n 1.426 1.359 1.431

Age 59.45
(DS = 15.17)

58.90
(DS 16.19)

62.63
(DS 14.56)

< 0.001

Men 50.35% (718)
95% CI = 47.72‑52.97

45.84% (623)
95% CI = 43.16‑48.53

50.87% (728)
95% CI = 48.24‑53.49

0.015

Unemployment 3.58% (51)
95% CI = 2.67‑4.67

6.99% (95)
95% CI = 5.69‑8.47

3.35% (48)
95% CI = 2.56‑4.57

< 0.001

Overcrowding 0.84% (12) 1.03% (14) 1.61% (23) 0.139

Education level, if App==1 (n: 612)
None
Primary
Bachelor
High School
Universitary

-
4.37% (11/252)

17.06% (43/252)
11.90% (30/252)

66.67% (168/252)

0.90% (2/222)
0.90% (2/222)

44.59% (99/222)
9.91% (22/222)

43.69% (97/222)

0.72% (1/138)
4.35% (6/138)

36.23% (50/138)
25.36% (35/138)
33.33% (46/138)

< 0.001

Prevalence of cardiovascular disease

Stroke 3.37% (48) 3.90% (53) 4.68% (67) 0.195

Peripheral vascular disease 4.00% (57) 3.53% (48) 5.31% (76) 0.054

Coronary disease 20.62% (294)
95% CI = 18.54‑22.81

16.26% (221)
95% CI = 14.33‑18.33

17.75% (254)
95% CI = 15.80‑19.83

0.010

Diabetes 23.28% (332) 20.60% (280) 20.06% (287) 0.080

Hypertension 71.04% (1013)
95% CI = 68.60‑73.38

65.34% (888)
95% CI = 62.74‑67.87

81.76% (1170)
79.66‑83.72

< 0.001

Dyslipidemia 23.77% (339)
95% CI = 21.58‑26.07

33.48% (455)
95% CI = 30.97‑36.06

53.18% (761)
95% CI = 50.55‑55.79

< 0.001

Heart failure 8.13% (116)
95% CI = 6.76‑9.67

14.35% (195)
95% CI = 12.52‑16.32

8.74% (125)
95% CI = 9.43‑11.30

< 0.001

Cardiomyopathy 5.12% (73)
95% CI = 4.03‑6.39

3.16% (43)
95% CI = 2.29‑4.23

3.91% (56)
95% CI = 3.50‑4.72

0.031

Valvulopathy 11.92% (170)
95% CI = 10.28‑13.71

7.95% (108)
95% CI = 6.56‑9.51

4.75% (68)
95% CI = 3.70‑5.98

< 0.001

Arrhythmias 14.73% (210)
95% CI = 12.92‑16.67

18.03% (245)
95% CI = 16.01‑20.17

18.10% (259)
95% CI = 16.13‑20.19

0.024

Presence of cardiac devices 5.54% (79)
95% CI = 4.41‑6.85

3.68% (50)
95% CI = 2.74‑4.82

2.45% (35)
95% CI = 1.70‑3.38

< 0.001

Established cardiovascular disease 28.40% (405) 24.87% (338) 27.81% (398) 0.082
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Figure  2. Pathological habits. The presence of smoking variable showed significant interregional differences, its 
prevalence being is higher in AR, compared to SCR and NCCR (p < 0.001). The variables alcoholic beverage intake 
showing the highest prevalence in SCR, then in AR, and to a lesser extent in NCCR (p < 0.001). 

Figure 1. Medication and Adherence. Medication and Adherence analysis showed that discontinued of medication was 
greater in AR, reaching almost 30% (1 in 3 patients), to a lesser extent in NCCR and ultimately less in SCR, showing a 
significant difference between zones (p < 0.001). 
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Table 2. Effects of the pandemic studied in the survey (food intake, body weight, influenza and pneumococcal 
vaccine) are shown divided by zones

Variables NCCR AR SCR p value

n 1.426 1.359 1.431

Food intake (fruit and vegetables)
Rarely
1‑3 times/week
4‑6 times/week
Everyday

8.98% (128)
39.62% (565)
22.86% (326)
28.54% (407)

6.40% (87)
34.22% (465)
21.04% (286)
38.34% (521)

7.76% (111)
30.68% (439)
24.18% (346)
37.39% (535)

< 0.001

Body weight perception
Lost
Same
Increased

20.27% (289)
45.37% (647)
34.36% (490)

23.77% (323)
52.47% (713)
23.77% (323)

12.86% (184)
40.67% (582)
46.47% (665)

< 0.001

Influenza vaccine 35.20% (502)
95% CI = 32.72‑37.74

34.44% (468)
95% CI = 31.90‑37.03

69.39% (993)
95% CI = 66.93‑71.77

< 0.001

Pneumococcal vaccine 11.08% (158)
95% CI = 9.49‑12.82

19.94% (271)
95% CI = 17.84‑22.16

42.63% (610)
95% CI = 40.04‑45.23

< 0.001

Discontinuation medication 13.53% (193)
95% CI = 11.80‑15.42

28.70% (390)
95% CI = 26.30‑31.18

9.57% (137)
95% CI = 8.09‑11.21

< 0.001

Discontinuation medication if secundary prevention
(n: 1141)

17.28% (70/405)
95% CI = 13.72‑21.32

26.92% (91/338)
95% CI = 22.26‑31.98

12.56% (50/398)
95% CI = 9.46‑16.22

< 0.001

Tabacco 14.87% (212)
95% CI = 13.05‑16.82

18.62% (253)
95% CI = 16.57‑20.78

9.85% (141)
95% CI = 8.35‑11.51

< 0.001

Alcohol consumption 41.44% (591)
95% CI = 38.87‑44.05

36.35% (494)
95% CI = 33.78‑38.97

49.76% (712)
95% CI = 47.13‑52.37

0.000

Physical activity 17.67% (252)
95% CI = 15.72‑19.75

16.34% (222)
95% CI = 14.40‑18.41

9.64% (138)
95% CI = 8.16‑11.29

< 0.001

Figure 3. Impact of isolation measures due to the COVID-19 pandemic. It observed that there is an increase in sedentary 
lifestyle in the most restrictive countries (r = –0. 60; CI = –0.5 to –0.87; p = 0.003). Access to medications was analysed, 
a high negative correlation could be observed between the level of adherence and the degree of severity of the 
restrictions (r = –0.868; CI = –0.96 - –0.57; p < 0.001).

The analysis of the population characteristics from 
the surveys showed a difference in the average age 
when comparing to similar epidemiological studies in 

the region. This older age may be due to higher life 
expectancy in the Southern Cone. Furthermore, the low 
percentages of unemployment and overcrowding may 
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be associated with the specific characteristics of sur-
veyed population. Many of the patients who participated 
in the study came from the private sector or had union 
medical coverage. This shows that at the time of the 
consultation, they were still employed through formal 
positions.

The higher presence of valvular heart disease and 
lower number of implanted devices is attributable to a 
lower income level in SCR and AR13.

Regarding variables, in the past 30 days (during the 
pandemic), there was a lower consumption of fruits and 
vegetables. This finding coincides with several epide-
miological reports from the surveyed countries. Howev-
er, it is difficult to establish whether this was caused by 
the pandemic or is a persistent characteristic of this 
population. Some reports show that this index is not as 
low as in this study14-16.

The SCR region was most affected by a higher in-
crease in consumption of alcoholic beverages and in-
creases in the rates of a sedentary lifestyle.

One of the most important differences we found was 
weight gain, with clear differences between regions. 
There was an evidently higher rate of obesity in the 
southern cone. National reports and the World Health 
Organization (WHO) show that both Argentina, Chile, 
and Paraguay have rates of excess weight that range 
between 50 and 65%14-16.

Another finding is the high percentage of vaccinated 
citizens, especially in SCR. These results have been 
discussed extensively in a separate publication be-
cause a comprehensive detail of the findings is de-
served. Some differences can be accounted by the fact 
that some of the centers that participated in the study, 
belonged to centers of reference in geographic areas 
with high population density17.

It was observed that AR was the most affected by un-
employment, smoking, medication adherence, and a low-
er educational level. Regarding adherence to medication, 
worrying results were depicted through the findings. Al-
though it is known that adherence to medications globally 
is low, this problem does not only affect CVD. Data from 
the National Institute of Health regarding antihypertensive 
drugs report an adherence rate below 60%. Data from 
other studies in different countries of LA show adherence 
rates ranging between 50 and 70%. The data obtained 
from this survey shows a significant worsening of adher-
ence, at least from the 1st months of the pandemic18-22.

Isolation and social distancing imposed by governments 
were analyzed, coinciding with lower adherence rates and 
lower physical activity in the most restrictive countries23-25. 
Due to the significant differences between nations and 

regions, a particular health analysis is necessary in each 
case to implement the appropriate strategies. In the 
CorCOVID study, similar results have been found in other 
studies such as INTERHEART26 and PURE27. SARS-
Cov2 pandemic greatly deepened these differences. Like-
ly, the long and strict quarantines prevented adequate 
controls and follow-up of patients with CVD. Thus, this 
generated a new short-term pandemic of heart disease, 
advanced kidney disease, and stroke disability. Fear of 
contracting COVID-19 and government messaging about 
self-isolation and avoiding hospital visits unless necessary 
likely resulted in patients not seeking and delaying medical 
care. This finding may have manifested itself as the in-
crease in the number of out-of-hospital cardiac arrest that 
has been observed in Italy and France28,29.

The impact of the consequences left by this pandemic 
will be very profound in most Latin American countries. 
These consequences will not only deepen the current 
deficiencies but also worsen the quality of life and overall 
life expectancy in different regions. Several international 
organizations were aware of these consequences and 
advocated for stricter measures in countries that already 
have additional risk factors, such as the absence of per-
manent drinking water or overcrowding, among others.

Limitations

One of the main limitations of this study is that the 
data was obtained from a registry of different social, 
economic, and political strata, not allowing for homo-
geneity within the studied population. The isolation or 
social distancing scenario was analyzed by country, but 
in each region, it was noted that countries had varying 
levels of stringency in their guidelines.

The data comes from different centers, public and 
private, which limits the ability of the authors to esti-
mate whether the results can be extrapolated to the 
general population. Thus, information on the perception 
of the respondents, availability of doctors, medicines, 
and varied resources in different countries, may lead to 
an overestimation or underestimation of the data.

The survey was conducted at the same time in all par-
ticipating countries. This is a potential limitation because 
the varying peaks of the pandemic in different regions of 
the world at different times were very notable. However, 
when analyzing the database of the University of Johns 
Hopkins, the peaks with the highest incidence of COVID19 
in LA were almost equitemporal, so the authors consider 
the results valid despite this difference.
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Conclusions
In our observational study, it was evident that AR is 

the most vulnerable region, with a lower income and 
educational coinciding with a higher rate of medication 
discontinuation. Confinement measures have caused a 
worsening of two fundamental indicators of CVD in pa-
tients. One is poor adherence to prescribed medications, 
either due to not being able to attend medical check-ups, 
loss of employment due to the closure of factories or 
companies or fear of leaving home, resulting in extreme-
ly low values. Another is low physical activity, a likely 
product of home confinement. Both likely demonstrate 
serious consequences in these regions with increases 
in deaths, heart attacks, strokes, or heart failure.

Because this study is an observational study, the 
methodology does not allow for drawing causal conclu-
sions. However, it is important to note that urban areas 
have greater social risk.

Sanitary measures should be applied to improve the 
deficiencies found, as well as to develop clinical trials 
with more robust data.
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