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Abstract

Background: Heterogeneity in COVID-19 morbidity and mortality is often associated with

a country’s health-services structure and social inequality. This study aimed to characterize

social inequalities in COVID-19 mortality in S~ao Paulo, the most populous city in Brazil and

Latin America.

Methods: We conducted a population-based study, including COVID-19 deaths among

S~ao Paulo residents from March to September 2020. Age-standardized mortality rates

and unadjusted rate ratios (RRs) [with corresponding 95% confidence intervals (CIs)]

were estimated by race, sex, age group, district of residence, household crowding,

educational attainment, income level and percentage of households in subnormal areas

in each district. Time trends in mortality were assessed using the Joinpoint model.

Results: Males presented an 84% increase in COVID-19 mortality compared with females

(RR¼1.84, 95% CI 1.79–1.90). Higher mortality rates were observed for Blacks (RR¼ 1.77,

95% CI 1.67–1.88) and mixed (RR¼ 1.42, 95% CI 1.37–1.47) compared with Whites,

whereas lower mortality was noted for Asians (RR¼0.63, 95% CI 0.58–0.68). A positive

gradient was found for all socio-economic indicators, i.e. increases in disparities denoted

by less education, more household crowding, lower income and a higher concentration of

subnormal areas were associated with higher mortality rates. A decrease in mortality over

time was observed in all racial groups, but it started earlier among Whites and Asians.

Conclusion: Our results reveal striking social inequalities in COVID-19 mortality in S~ao

Paulo, exposing structural inequities in Brazilian society that were not addressed by the

governmental response to COVID-19. Without an equitable response, COVID-19 will

further exacerbate current social inequalities in S~ao Paulo.
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Introduction

In December 2019, a cluster of pneumonia of unknown

cause was registered in Wuhan, China and its etiologic

agent, a new coronavirus, was named by the World Health

Organization (WHO) as SARS-CoV-2 and the disease as

COVID-19.1 Given the spread of the disease worldwide, a

pandemic was declared on 11 March.2According to WHO

data, as of 12 October 2020, Brazil was the country with

the third-highest number of cases, with 5 082 637 regis-

tered cases and 150 198 deaths.3 The city of S~ao Paulo is

the most populous in the country (12.2 million inhabitants)

and the first to report a COVID-19 case in Brazil. As of 14

October 2020, 302 223 cases and 13 196 deaths had been

confirmed in the city, corresponding to crude incidence

and mortality rates of 2467 and 108 per 100 000 inhabi-

tants, respectively.4

Health inequities are recognized worldwide, with most

vulnerable populations presenting higher incidence and

mortality for communicable and non-communicable

diseases. During the COVID-19 pandemic, socio-economic

gradients were reported in Brazil,5,6 the USA7–9 and the

UK.10Racial and ethnic disparities in infection and disease

outcomes were described for many countries, with Blacks,

Asians and minority ethnic groups emerging as more vul-

nerable than the White population.5,7–9,11

Heterogeneity in high rates of COVID-19 morbidity

and mortality is often associated with a country’s health

structure and social inequality. Brazil is a highly unequal

country, with substantial health and socio-economic differ-

ences observed between and within cities.12 Previous stud-

ies have shown racial and socio-economic differences on

COVID-19 mortality in Brazil,5,6 but there are still gaps in

knowledge regarding the interplay between race and socio-

economic factors. This study addresses this issue and aims

to characterize mortality patterns from COVID-19 in the

city of S~ao Paulo, Brazil and to identify risk factors of mor-

tality considering various socio-demographic indicators.

Methods

Study design: population-based descriptive study

Data source

Data on COVID-19 mortality among residents in the city

of S~ao Paulo were extracted from the Mortality

Information System.13 These include all deaths classified

with a confirmed code B34.2 or a suspected code U04.9,

based on the International Classification of Diseases

version 10 (ICD-10). We included deaths that occurred be-

tween March and September 2020. Each record had

information on age (<4, 5–9, 10–14, 15–19, 20–24,

25–29, 30–34, 35–39, 40–44, 45–49, 50–54, 55–59,

60–64, 65–69, 70–74, 75þ years), sex (male, female), race

(White, Black, mixed, Asian, indigenous), educational level

(years of study: 0, 1–3, 4–7, 8–11, 12þ, unknown), district

of residence, place of death, date of death, type of hospital

administration (public state government, public city gov-

ernment, private/non-profit) and cause of death.

We also gathered information on population estimates

from SEADE (Statewise System for Data Analysis

Foundation) and on the following socio-economic indica-

tors: household crowding (calculated as the average number

of persons/household),14 educational attainment (calculated

as the percentage of the population with a university de-

gree),15 income level (calculated as the percentage of persons

living with less than one-quarter of the minimum wage in

2018)16 and percentage of households located in subnormal

areas (irregular settlements, also known as ‘favelas’).17 All

Key Messages

• Males presented an 84% increase in COVID-19 mortality compared with females [relative risk (RR)¼ 1.84, 95% CI

1.79–1.90]. Higher mortality rates were observed for Blacks (RR¼ 1.77, 95% CI 1.67–1.88) and mixed (RR¼ 1.42, 95%

CI 1.37–1.47) compared with Whites, whereas lower mortality was noted for Asians (RR¼ 0.63, 95% CI 0.58–0.68).

• A positive gradient was found for all socio-economic indicators, i.e. increases in disparities denoted by less

education, more household crowding, lower income and a higher concentration of subnormal areas were associated

with higher mortality rates.

• A decrease in mortality over time was observed in all racial groups, but it started earlier among Whites and Asians.

• Our finding of a higher percentage of deaths occurring in primary-care or isolated emergency-care units observed for

Black and mixed populations may be related to barriers in healthcare access.

• Our results reveal striking social inequalities in COVID-19 mortality in S~ao Paulo, exposing structural inequities in

Brazilian society that were not addressed by the governmental response to COVID-19. Without an equitable response,

COVID-19 will further exacerbate current social inequalities in S~ao Paulo.
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variables were collected for each district (n¼ 96) of the city

and categorized based on their quintile distribution.

Analytical methods

Age-standardized mortality rates (ASRs) (2010 Brazilian

Census population) and crude rate ratios (RRs) [with corre-

sponding 95% confidence intervals (95% CIs)] were calcu-

lated. Mortality rates were expressed as deaths per 100 000

person-years and analysed by race, sex, age group and resi-

dential district. Also, to investigate the possible influence of

socio-economic factors on COVID-19 mortality, we calcu-

lated ASR by household crowding, educational attainment,

income level and percentage of subnormal areas in

each district. We further split age into two categories

(<60 years¼ young/adult population and�60 years¼ elderly

population), calculating ASR for each group according to

race, sex and all socio-economic indicators. We have also

evaluated the association between place of death, type of

hospital administration and race. We calculated odds ratios

(ORs) and 95% CIs. We have tested whether age modifies

these associations using the Breslow-Day test for the

homogeneity of ORs. These analyses were performed using

Stata 15.1 (Stata Corp., College Station, TX, USA).

We also analysed time trends in COVID-19 mortality in

S~ao Paulo’s city according to race using a Joinpoint

Regression Model with the age-standardized mortality rate

as the dependent epidemiological week (from Week 12:

15–21 March to Week 39: 20–26 September) as the inde-

pendent variable. We estimated the weekly percent changes

(WPCs) in the mortality rate and corresponding 95% CIs.

The number of join points was obtained using a permuta-

tion test via Monte Carlo resampling. Once the number k

of join points was obtained, the different models were

compared by estimating their Bayesian Information

Criterion (BIC).18 Analyses were performed using the

Joinpoint Regression Program version 4.7.0.0 (Joinpoint

Regression Program, Version 4.7.0.0. February 2019;

Statistical Research and Applications Branch, National

Cancer Institute).

Results

Between March and September 2020, the mortality system

recorded 19 498 deaths due to COVID-19, corresponding

to 37.1% of all deaths due to diseases that occurred in the

city in the same period (n¼ 52 519). Overall, the age-

adjusted mortality rate observed in the period was

123.2 deaths/100 000 for all ages.

The highest mortality rate was observed in the district

of Brás (192.3 deaths/100 000 inhabitants) and the lowest

in Jardim Paulista (48.1 deaths/100 000 inhabitants)

(Supplementary Table 1, available as Supplementary data

at IJE online). The distribution of the deaths according to

age, sex, race, month of death, place of death, ICD-10

code and type of hospital administration is shown in

Table 1.

Males presented an 84% increase in mortality due to

COVID-19 compared with females (RR¼ 1.84, 95% CI

1.79–1.90). Analysis by age group revealed that sex differ-

ences were similar in the age groups (young/adult popula-

tion, RR¼ 2.00, 95% CI 1.88–2.13; elderly population,

RR¼ 1.76, 95% CI 1.70–1.82) (Table 2).

Higher mortality rates were observed for Blacks

(RR¼1.77, 95% CI 1.67–1.88) and mixed (RR¼1.42,

95% CI 1.37–1.47) compared with Whites, whereas lower

mortality was noted for Asians (RR¼ 0.63, 95% CI 0.58–

0.68). A stratified analysis by age revealed that differences

in COVID-19 mortality according to race were more pro-

nounced among persons <60 years old (Blacks, RR¼ 2.12,

95% CI 1.85–2.42; mixed, RR¼ 1.62, 95% CI 1.51–1.75;

Asians, RR¼ 0.47, 95% CI 0.38–0.59) than among the el-

derly (Blacks, RR¼ 1.68, 95% CI 1.56–1.80; mixed,

RR¼ 1.37, 95% CI 1.31–1.43; Asians, RR¼ 0.67, 95%

CI 0.62–0.73) (Table 2).

A positive gradient was found for all indicators of

socio-economic status (SES), i.e. increases in disparities

denoted by less education, more household crowding,

lower income and a higher concentration of subnormal

areas were associated with higher mortality rates.

However, a ‘dose–response’ effect was only observed for

education and household density. Among all indicators,

the educational level was the one showing the most sub-

stantial disparity between the categories. In the young/

adult population, among those living in areas with the low-

est percentage of the population with a university degree,

mortality was four times higher compared with that in the

most educated group (RR¼ 4.02, 95% CI 3.42–4.72); in

the elderly population, the same comparison denoted a

96% increased risk of death (Table 2).

Stratified analysis examining racial disparities in mor-

tality according to area-based measures of school attain-

ment revealed that differences between Whites and Blacks

were higher in areas with a better educational level. In

areas with the lowest percentages of persons with a univer-

sity degree, Blacks had a risk of death 32% higher than

that for Whites, whereas, for those living in the group of

districts with the highest percentages of persons with a uni-

versity degree, this risk was 49% higher than that observed

for the White population. Differences between White and

mixed populations also persisted in all groups, except in

the second and fifth quintiles. Similarly, stratified analysis

by household density denoted that higher risk of deaths for

Blacks compared with Whites were present in all strata,

with relative risks ranging between 1.39 and 1.77;
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accordingly, the same pattern was observed when compar-

ing mixed to White populations, although with increases in

the risk of death ranging from 6% to 39% (Table 3).

We observed an association between race and place of

death. Whereas Asians were the group with the highest

percentage of home deaths (6.8%), Blacks (3.2%) and

mixed populations (3.1%) presented the highest percen-

tages of deaths in health facilities other than hospitals, i.e.

primary-care units and isolated emergency-care units.

Compared with Whites, the Black and mixed populations

presented higher risks of dying in other health facilities

(67% and 64%, respectively), whereas Asians had a higher

probability of dying at home (OR¼ 1.67, 95% CI

1.14–2.45). The distribution of deaths according to the

type of health-facility administration showed that Blacks

and mixed individuals died predominantly in public insti-

tutions (75.5% and 76.5%, respectively). In comparison,

deaths among Whites (49.4%) and Asians (72.2%) were

concentrated in private or non-profit health facilities. We

observed that age modifies this association, with larger

effects being observed for the groups of elderly Blacks and

mixed (Table 4).

In the White population, we observed a significant in-

crease in COVID-19 mortality between Weeks 12 and 14

(WPC¼ 158.8%, 95% CI 37.7–386.4), followed by an-

other increase between epidemiological Weeks 14 and 21

(WPC¼ 9.6%, 95% CI 5.3–14.0) and a decrease between

Weeks 21 and 39 (WPC¼ –7.4%, 95% CI –8.3 to –6.5).

Overall, for the entire period, there was an average weekly

increase of 4.4% in COVID-19 mortality in this group

(AWPC¼4.4, 95% CI –0.3 to 9.2). Among Blacks, a non-

significant increase in COVID-19 mortality between

Weeks 12 and 14 was also noted (WPC¼ 377.5%, 95%

CI –34.7 to 3392.4), followed by an increase between

epidemiological Weeks 14 and 23 (WPC¼7.3%, 95% CI

2.5–12.3) and a decrease between Weeks 23 and 39

(WPC¼ –9.6%, 95% CI –11.4 to –7.8). Overall, there was

an average weekly increase of 16.8% in COVID-19 mor-

tality in this group (AWPC¼ 8.3, 95% CI –5.9 to 24.5).

For the mixed group, the model identified more join

points, with a large increase in COVID-19 mortality be-

tween Weeks 12 and 14 (WPC¼ 309.0%, 95% CI

13.3–1376.9), followed by another increase between epide-

miological Weeks 14 and 19 (WPC¼ 18.1%, 95% CI

9.3–27.5) and decreases in rates between Weeks 19 and 24

(WPC¼ –3.2%, 95% CI –9.6 to 3.6), Weeks 24 and 27

(WPC¼ –16.6%, 95% CI –35.8 to 8,5), Weeks 27 and 32

(WPC¼ –1.8%, 95% CI –10.8 to þ8.1) and Weeks 32 and

39 (WPC¼ –13.2%, 95% CI –17.9 to -8.3); the average

weekly percentage change in this population was 7.1%

(95% CI –2.3 to 17.5). Asians showed the lowest increase

in mortality in the study period (WPC 1: Weeks

12–15¼ 94.0%, 95% CI –0.1 to 276.2; WPC 2: Weeks

15–39¼ –4.6%, 95% CI –7.4 to –1.7; AWPC¼ 6.5%,

95% CI –4.2 to 18.3) (Figure 1).

Table 1 Distribution of COVID-19 deaths according to age,

sex, race school attainment, place of death, month of death,

ICD-10 code and hospital administration

Variables Number of deaths (%)

Age (years)

0–19 80 (0.5)

20–39 600 (3.8)

40–59 2801 (17.5)

60–74 5163 (32.3)

�75 7331 (45.9)

Sex

Male 10 670 (54.7)

Female 8824 (45.3)

Unknown 4 (0.0)

Race

White 11 946 (61.3)

Black 1793 (9.2)

Asian 444 (2.3)

Mixed 4644 (23.8)

Indigenous 13 (0.1)

Unknown 658 (3.4)

School attainment (years)

0 (illiterate) 1515 (7.8)

1–7 9413 (48.3)

�8 6250 (32.0)

Unknown 2320 (11.9)

Place of death

Hospital 18 253 (93.6)

Other health facilities 447 (2.3)

Home 709 (3.6)

Other places 89 (0.5)

Month of death

March 511 (2.6)

April 3529 (18.1)

May 5000 (25.7)

June 4061 (20.8)

July 2929 (15.0)

August 2268 (11.6)

September 1200 (6.2)

ICD-10 code

B34.2 (confirmed) 13 801 (70.8)

U04.9 (suspect) 5697 (29.2)

Type of hospital administrationa

Public/state government 5144 (29.3)

Public/city government 5196 (29.6)

Private/non-profit 7210 (41.1)

aOnly for deaths that occurred in hospitals/other health facilities located in

S~ao Paulo city (n¼ 17 550).

**Following guidance from the Ministry of Health of March 2020, code

U04.9 (Severe acute respiratory syndrome, unspecified) was used as a marker

for suspected cases of COVID-19 and code B34.2 (Coronavirus infection,

unspecified site) was used for confirmed cases of the disease (SARS-CoV-2

detected by RT-PCR).
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Discussion

To our knowledge, this is the first population-based study

addressing racial disparities and examining time trends in

COVID-19 mortality in the most populous city in Latin

America. We showed that Blacks and mixed individuals

observed mortality rates 81% and 45% higher than

Whites, respectively, and disparities were more pro-

nounced in the young/adult population. It is also notewor-

thy that Asians presented a decreased risk of death

compared with Whites. Besides, the analysis of mortality

rates by other indicators such as income, education and

housing revealed a social gradient, i.e. worsening in the

indicators increases mortality rates. Our results corrobo-

rate previous findings indicating sex, race and socio-

economic disparities in COVID-19 mortality world-

wide.19–21

A previous Brazilian study using data from 11 321

patients admitted to hospitals included in the SIVEP-Gripe

data set (Influenza Epidemiological Surveillance System)

has shown that mixed and Blacks with COVID-19 pre-

sented a higher risk of death compared with Whites (45%

and 32%, respectively), with disparities likely explained

by differences in exposure to infection by SARS-Cov-2 and

access to healthcare.5 In an ecological study, Martins-

Filho et al. found that, in Aracaju, the capital of Sergipe

state (Northeast region), case-fatality rates increased con-

comitantly with decreasing values of a living-condition in-

dex (LCI) (including area-based information on education,

income and housing); whereas the case-fatality rate was

0.8% in the neighbourhoods with high LCI, those areas

with very low LCI had a value of 2%.22 Also, Santos et al.

described that, in Brazil, maternal mortality due to

COVID-19 among Blacks was almost twice the value ob-

served for White women. Although Black and White

women were similar in age and co-morbidities burden,

they differed in the clinical status at hospital admission,

with Black women being hospitalized in worse conditions,

suggesting that these disparities could be linked to a con-

text outside of the hospitals.23

Using data from 27 states in the USA and the city of

New York, Gross et al. reported a strong association be-

tween Black race, Hispanic ethnicity and COVID-19 mor-

tality. Overall, the mortality rate among blacks was 3.6

times higher than that among Whites, whereas Hispanics

presented a 88% increase in mortality.24 Results from a

national survey conducted in the USA demonstrated that,

compared with Whites, African Americans, younger indi-

viduals and men reported more COVID-19 exposure, less

social isolation and had less detailed knowledge about the

disease.25T
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Our results show that COVID-19 mortality was 84%

higher among males than that among females, with an

effect persisting in both young/adults and elderly groups.

This finding is consistent with several previous reports

showing an excess of COVID-19 mortality in men.26–28 It

is still debatable whether these disparities are attributable

to biologic factors such as sex hormones and expression of

ACE2 receptor,29 differences in lifestyle that could result

in men having more co-morbidities,30–31 differences in the

exposure to SARS-CoV-2 due to behavioural and occupa-

tional factors29 or symptoms awareness,32 and differences

in adherence to preventive health measures.33 Elucidating

whether the mechanisms behind these differences are linked

to social or biological factors is crucial to designing better

strategies for COVID-19 prevention and treatment.34

Differences in COVID-19 mortality according to educa-

tion, income and housing conditions described in our study

are concordant with findings from a previous ecological

study that has used a composite socio-economic index and

spatio-temporal analyses to show that socio-economic

conditions and COVID-19 mortality were associated in the

city of S~ao Paulo.6 In the UK, COVID-19 mortality rates in

the most deprived areas were almost 100% higher than

those observed in the least deprived regions, and the effect

was not modified after controlling for ethnicity. Similarly

to our study, authors reported that, after adjustment for

age, geographic region, sex and ethnicity, social disparities

were more pronounced among people of working age

(most deprived compared with least deprived, 93% higher

risk of death) than among elderly persons (most deprived

compared with least deprived, 9% higher risk of death).10

Evidence suggests that social disparities in COVID-19

mortality may reflect a combination of factors resulting in

an increased vulnerability to being exposed to the virus,

such as household crowding, underlying medical condi-

tions, occupation and modes of transportation.35

We found a higher difference between mortality rates

among Blacks and Whites in more affluent areas (higher

education and lower household density). According to

Telles, residential segregation by race in Brazil is lowest for

the low-income groups and increases with increasing

income level.36 We hypothesized that our findings are re-

lated to inequalities in job opportunities, as Blacks are dis-

proportionally overrepresented as domestic employees,37

with these deaths denoting people working and living in

the same place. Data from the 2015 National Household

Figure 1 Trends in COVID-19 mortality according to epidemiological week and race, S~ao Paulo city, March–July 2020
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Sample Survey (PNAD) show that, in the Southeast region,

0.7% of all mixed and Black females working as domestic

employees lived in the same household in which they

worked, but only 52.2% were legally registered; this may

reflect lower income and difficulties in immediate access to

health services.38

Our finding of a higher percentage of deaths occurring

in primary-care or isolated emergency-care units observed

for Black and mixed populations may be related to barriers

in healthcare access. Racial disparities in medical care,

both quantitatively and qualitatively, are well documented,

being described as a possible contributor to racial dispar-

ities in health outcomes.39 The city of S~ao Paulo has 4.09

intensive-care-unit (ICU) beds/10 000 inhabitants, but this

rate is 5.27 in the private sector and only 1.58 ICU beds/

10 000 inhabitants for the public one [Sistema Único de

Saúde (SUS)].40 Data from SIVEP-Gripe for the same pe-

riod of our study show that Asians (39.0%) and Whites

(35.7%) were more frequently admitted to ICUs than

Blacks (29.8%), mixed (30.4%) and indigenous (24.7%).

One could argue that differences in disease severity could

explain this, but an analysis of a very high-risk group (per-

sons with diabetes, O2 saturation <95% and symptoms of

respiratory distress) also revealed these disparities in ICU ad-

mission (Whites¼ 46.2%, Blacks¼40.2%, Asians¼ 47.0%,

mixed¼ 39.9).41 In New York City, which has an extensive

hospital system, a study assessing racial-area composition

based on zip codes has demonstrated a striking disparity in

hospital resources during pandemics, with predominantly

White areas having almost nine times more beds/1000 per-

sons than predominantly Black/Hispanic areas.42

Despite being the group with the lowest COVID-19 mor-

tality, a higher proportion of home deaths was found among

Asians. Further exploration of our data shows that this effect

was even more substantial when we restricted the analysis

to COVID-19 suspected deaths. This finding could be

explained by the fear of seeking medical care in the context

of the pandemics (misinterpreting the symptoms) or cultural

differences/preferences on facing a severe disease and the risk

of death, particularly among elderly persons.43

Time-trend analyses showed an earlier decrease in mor-

tality among Asians and Whites compared with that

among Blacks and mixed. Possible explanations include

sustained higher incidence and mortality rates among

blacks and mixed due to difficulties in adhering to social-

distancing measures. Coelho et al. reported the challenges

of implementing social-distancing and adequate hygiene

measures in areas with high social vulnerability due to

household crowding and poor living conditions.44 In the

USA, the disparate impact of COVID-19 in the Latino

community has been linked to work and living conditions

and financial burden, as paid sick leave and working from

home are not options for many Hispanic workers.7 In

Brazil, the situation is not different. Pires et al. reported

that we should expect that more vulnerable Brazilians will

be disproportionally affected by COVID-19, not only be-

cause of the previously cited reasons, but also because

there is a high incidence of co-morbidities among persons

with less education.45

Limitations of our study include the use of area-based

SES measures for relatively large geographical units (dis-

tricts) and the lack of detailed information about co-

morbidities. Regarding ‘ecological fallacy’, it is important

to emphasize that we are aware of this bias and the limita-

tions of using area-based measures for relatively large geo-

graphic units (districts). However, data from the literature

suggest that heterogeneity in the neighbourhood would

probably produce underestimation and not overestimation

of the effects.46–47 Also, it is essential to mention the possi-

bility of racial misclassification, as, in Brazil, this is self-

reported mostly based on skin colour and it is strongly af-

fected by the context and social status.48 The strengths of

the study lie in the quality of the mortality data and its

completeness. In the state of S~ao Paulo, the coverage and

completeness of death registration are equal to 100%49

and only 11.4% of the deaths were reported as ‘garbage

codes’ (unpublished observation).

In conclusion, our results show social inequalities in

COVID-19 mortality in S~ao Paulo, Brazil. Unfortunately,

the relationship between more vulnerable¼ less health is not

a new phenomenon, and we believe that pandemics have ex-

acerbated existing structural inequalities. Stiglitz correctly

states that ‘COVID-19 is not an equal opportunity virus’,

emphasizing that differences in the success (or not) in the

management of the pandemics in each country are linked to

several factors including the healthcare system, pre-existing

health inequalities, economy’s resilience, reliance on science

and citizens’ trust in government guidance.50 In Brazil, the

governmental response to COVID-19 has been marked by

the lack of leadership at the federal level, distrust of science,

denial of the importance of the virus and progressive cuts to

health and research funding. ‘So what?’51–52 We want politi-

cians to remember what is written in our Constitution:

‘Health is a right for all Brazilian citizens and a duty of the

State, guaranteed through social and economic policies

designed to reduce the risk of disease and promote universal

and equal access to healthcare.’53 Until equity and trust in

science become essential elements in the Brazilian response,

COVID-19 will continue to highlight the sorrowful shades

of social disparities in the largest city of Latin America.

Supplementary Data

Supplementary data are available at IJE online.

International Journal of Epidemiology, 2021, Vol. 00, No. 00 9

https://academic.oup.com/ije/article-lookup/doi/10.1093/ije/dyab022#supplementary-data


Funding

None.

Acknowledgements
Data derived from a source in the public domain (Sistema de
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