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Social distancing and living conditions in the pandemic 
cOViD-19 in Salvador-Bahia, Brazil

Abstract  In the current scenario of the COVID-19 
pandemic, Brazilian states and municipalities 
have adopted social distancing measures as a 
strategy to reduce the number of cases and con-
trol the disease. These measures affect populations 
and territories differently. This study aims to ana-
lyze the trend of social distancing in this pandem-
ic and its relationship with the context of living 
conditions in Salvador, Bahia, Brazil. An ecolog-
ical study with spatial distribution was conduct-
ed. The municipality’s Social Distancing Index 
and the Living Conditions Index were calculated. 
Global and Local Moran Indices were employed 
to assess the degree of spatial dependence and au-
tocorrelation. Fluctuations were observed in the 
social distancing levels during the analyzed peri-
od, with higher distancing percentages in neigh-
borhoods with more favorable living conditions. 
The analysis and interpretation of COVID-19 
containment measures, such as social distancing, 
should consider the profile of local vulnerability 
of each territory for the correct dimensioning of 
pandemic mitigation strategies from the perspec-
tive of developing social actions enabling greater 
adherence of the most impoverished populations. 
Key words  Social distancing, Inequalities, Socio-
economic factors, Vulnerability study, Coronavi-
rus infections
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introduction

Social distancing is a non-pharmacological strat-
egy covering case isolation, contact quarantine, 
and the voluntary avoidance of crowded envi-
ronments1, which has shown some effectiveness 
in controlling the exponential growth of the 
disease. This strategy can protect health systems 
from collapse due to a much higher demand than 
supply, especially when it comes to ICU beds2. 
On the other hand, the social and economic im-
pacts and determinants are discussed as limiting 
factors of this strategy, generating discussions 
about the duration of these restrictive measures3.

As a result of the spread of the SARS-Cov-2 
virus worldwide and following actions taken in 
other countries that have successfully controlled 
the pandemic, several Brazilian states and munic-
ipalities have adopted social distancing measures 
to reduce human contact, and consequently, con-
trol the speed of virus transmission. Among these 
measures are the cancellation of public events, 
closing schools and businesses, and recommen-
dations for people to stay home, among others4.

The diversity of the socioeconomic and hu-
man development context at the regional level 
was one of the reasons that stimulated the cre-
ation of a Scientific Committee of the North-
east region, consisting of researchers of national 
reference, to propose and articulate strategies to 
combat and mitigate the COVID-19 pandemic. 
Among the set of actions linked to this commit-
tee are initiatives to monitor the epidemic curves 
of each state and social distancing to reduce the 
demand for hospital admissions and the number 
of deaths.

One way of observing the effectiveness of so-
cial distancing is through the Social Distancing 
Index (SDI). While distancing theoretically con-
sists of separating sick people from those who are 
not infected4, this index was developed by firm 
Inloco to calculate the population respecting the 
distancing recommendations, here understood 
as social distancing measures. Inloco is a startup 
in the technology industry that has followed the 
movement of approximately 60 million Brazil-
ians through the geolocation of smartphones5.

In Brazil, the highest SDI was recorded on 
March 22, 2020 (62.2%), and on June 9, the 
country had an SDI of 38.2%. In the Northeast 
region, all states had indexes below 60% in the 
same period. The reduction of contacts above 
this percentage can reduce the transmission of 
the disease when associated with containment 
measures (isolation, contact quarantine)4. In 

Bahia, the index reached 45.7% on May 26, and 
is the fifth-best in Brazil. The Bahian capital, in 
turn, has the third-best index among all the cap-
itals of the country, second only to Macapá and 
Recife, respectively5,6.

While the Bahian capital has a reasonable dis-
tancing rate compared to other Brazilian capitals, 
a higher number of cases and deaths have been 
observed, revealing the continuing upward trend 
of the disease7. Understanding that econom-
ic and environmental factors directly interfere 
when people can remain socially distant during 
the pandemic8, it is essential to evaluate how so-
cial distancing is distributed among the different 
neighborhoods of the Bahian capital, relating 
it to people’s living conditions. Thus, this study 
aims to analyze the trend of social distancing ad-
opted to control the COVID-19 pandemic and its 
relationship with living conditions in Salvador.

Methods

An ecological study of spatial aggregates was 
carried out in Salvador, Bahia, from March 23 to 
April 27, 2020. The capital has an estimated pop-
ulation in 2019 of 2,872,347 inhabitants, with 
an area equivalent to 693,453 km² and a demo-
graphic density of 3,859.44 inhabitants/km² 9.

The research analyzed social distancing and 
aspects related to the living conditions between 
neighborhoods in the municipality. The evalu-
ation of this non-pharmacological measure was 
based on the calculation of the SDI, which used 
the smartphone data provided by Inloco (records 
of 1 million geolocalized smartphones)5. The 
data were obtained considering the smartphone 
movements observed when they occurred out-
side a radius of 400 meters from the individuals’ 
homes. The SDI was made available by Inloco in 
an aggregated form in the space unit in hexagons 
and then was made compatible in the neighbor-
hood unit.

The Urban Health Index (UHI) was consid-
ered as a proxy for living conditions (LC). This 
index allows a flexible approach to data selec-
tion, grouping, and presentation, aiming to 
provide health inequalities graphically, visually, 
and statistically10. The UHI comprises seven so-
ciodemographic indicators, calculated from data 
from the 2010 Brazilian demographic census: 1- 
Proportion of residents with per capita monthly 
household income of up to half minimum wage; 
2- Proportion of black people; 3- Illiteracy rate 
(proportion of people aged 15 and over who are 



3387
C

iên
cia &

 Saú
de C

oletiva, 25(9):3385-3392, 2020

illiterate); 4- Schooling rate (proportion of peo-
ple with 15 and more years of study); 5- Propor-
tion of households connected to the regular wa-
ter supply network; 6- Proportion of households 
with regular garbage collection; 7- Household 
density (average number of people per house-
hold)10. These indicators received a score, which, 
when added together, resulted in a score for each 
neighborhood regarding the Living Conditions 
Index (LCI). Lower LCI scores corresponded to 
the worst living conditions10.

Bearing in mind that part of the Brazilian 
population and the capital of Bahia are in a con-
text of social vulnerability, it was also necessary 
to analyze the vulnerability indicators. These 
measure structural aspects of a given population 
group, human development conditions, and the 
capacity to respond to a health problem. The 
Votorantim Institute developed the Municipal 
Vulnerability Index (MVI) to identify the de-
gree of vulnerability of each Brazilian munic-
ipality compared to the impacts caused by the 
COVID-19 pandemic11. The MVI uses secondary 
public data obtained from official sources and 
consists of dimensions with different compo-
sition weights, namely: vulnerable population 
(32.35%), local economy (11.76%), health ser-
vices’ structure (23.53%), health system orga-
nization (20.59%), and administrative capacity 
(11.76%). The final score ranges from 0 to 100 
points and indicates that the higher the MVI val-
ue of a given municipality, the more vulnerable it 
is to the impacts of COVID-1911.

The Global and Local Moran Indices were 
calculated to analyze the degree of spatial de-
pendence between neighborhoods concerning 
the SDI. These indices range from 0 to 1, and the 
higher its value, the more spatially dependent 
they are.

The QGIS software version 2.18 (Envi-
ronmental Systems Research Institute - ESRI, 
Redlands, CA, United States) was used to build 
thematic maps. The Global and Local auto-
correlation calculations were performed using 
Geoda software version 2.14. R and Excel 2016 
software was used to manage the bases and other 
analyses.

results

SDI fluctuations are observed during the peri-
od analyzed in the municipality of Salvador. On 
March 17, 2020, SDI was 26.0%, reaching the 
highest percentage on April 22 (67.0%). Values 

varied since then, reaching 50.1%, on April 27. 
This indicator grew irregularly, with a mean of 
22.5% between February 2 and March 16, 2020, 
and 51.4% after that period (March 17 to April 
27, Figure 1).

When analyzing the spatial analysis of SDI, 
from March 23 to April 27, 2020, between neigh-
borhoods in the municipality studied, we ob-
served an irregular distribution of adherence to 
social distancing measures (Figure 2). The best 
SDI adherence neighborhoods were Stella Maris, 
Graça, Vitória, Barra, Garcia, and Pituba, with a 
mean of 57.0%. In contrast, the neighborhoods 
Jardim Cajazeiras, Jardim Santo Inácio, Pau da 
Lima, São Marcos, Arenoso, and Sussuarana had 
the lowest occurrence of SDI, with a mean record 
of 48.0% in the analyzed period.

The Global and Local Moran Index analysis 
revealed a high correlation (a significant Global 
Moran’s I index of 0.676) in the areas with the 
highest adherence and low correlation in the 
neighborhoods with the least adherence to dis-
tancing (Figure 3). The highest distancing per-
centages were concentrated in neighborhoods 
with more favorable living conditions, especially 
those located on the seafront of the city of Salva-
dor (Figure 4).

The analysis of the MVI in Salvador points to 
a global score of 47.7. The dimensions assessed 
by the MVI indicate that the municipality has a 
score of 45.7 for a population vulnerable to the 
effects of COVID-19, highlighting the percentage 
of the elderly population with 12.0%; the popula-
tion registered in the Single Registry (26.9%) and 
the number of hospitalizations for comorbidities 
associated with the development of severe cases 
of COVID-19 per thousand inhabitants8,9. The 
dimension with the highest score was the local 
economy with 65.8. This index reveals a GDP 
per capita of R$ 21,231.48, with 29.4% of the 
employed population and a mean income of 3.4 
monthly minimum wages for formal workers.

The health system structure received approx-
imately 46.0 points, consisting of the number of 
hospital beds (24.6/10 thousand inhabitants), 
number of ICU beds (25.4/100 thousand in-
habitants), and number of fans and respirators 
(44.7/100 thousand inhabitants) in the micro-re-
gion. In the organization of health services, the 
score was 54.0, considering that 71.8% of the 
population is dependent on the public health 
system, with 37.9% referring to PHC coverage. 
The municipality’s best score was in the adminis-
trative capacity, with a value of 27.8.
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Discussion

This study points to a possible relationship be-
tween social isolation and living conditions in 
Salvador-Bahia. The neighborhoods considered 

to have the highest poverty rate12 are those with 
the lowest percentage of SDI.

Furthermore, the municipality has a high vul-
nerability index, which places it at a disadvantage 
in facing the pandemic, when compared to other 

Figure 1. Time trend of the Social Distancing Index in the city of Salvador (BA), Brazil, from 02/02/2020 to 
27/04/2020.
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Figure 2. Spatial distribution of the Social Distancing Index in the city of Salvador (BA), Brazil, from 23/03/20 to 
27/04/20.
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Brazilian capitals, such as São Paulo (global score 
41.2) represented in specific dimensions of the 
vulnerable population with a score of 55.4, local 
economy aspects (34.5), the structure of health 
services (40.1), organization of health services 

with the best score 26.1, and municipal admin-
istration capacity (39.9). Another municipality 
used as a reference was Curitiba (global score of 
45.9), consisting of vulnerable population scores 
of 50.3, the local economy of 34.6, structure and 

Figure 3. Spatial autocorrelation pattern of the Social Distancing Index in neighborhoods in the city of Salvador 
(BA), Brazil, from 23/03/20 to 27/04/20.
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Figure 4. Spatial distribution of Living Conditions in neighborhoods in the municipality of Salvador (BA), 
Brazil, from 23/03/20 to 27/04/20.
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organization of health services with scores of 
46.5, and 42.5, respectively, and administrative 
capacity, with a score of 45.911.

The results point to a picture of significant 
social inequalities and concentration of income, 
revealing that the Bahian capital remains seg-
regated by different social conditions. The up-
per- and middle-income strata are concentrated 
in the central area or on the seafront, while the 
lower-income groups gather mainly in peripher-
al areas or on the borders with the surrounding 
municipalities13.

Low adherence to social distancing measures 
can be determined by social inequality because 
the distribution of health and disease in popula-
tions is not random, and is associated with social 
status, which in turn defines the people’s living 
and working conditions14. On the other hand, 
social distancing can be influenced by cultural 
aspects, characteristics of political and health sys-
tems and operational procedures to implement 
pandemic mitigation strategies4.

In this context, some factors may be associ-
ated with people’s behavior during social dis-
tancing. Aspects related to occupation and fear 
of unemployment are issues to be considered. 
Essential portions of the population that survive 
informal work find it difficult to adhere to dis-
tancing, as they need to supplement their income, 
although they are on a temporary income trans-
fer program3,8,15. Furthermore, the informal work 
context limits the conditions for protecting work-
ers, with greater exposure to risks and the need to 
maintain informal activity as a means of survival. 
The quality of information, government officials’ 
credibility, and uncertainty about the virus also 
affect adherence. How public health authorities 
report on the importance of distancing can bring 
higher or lower confidence in the measure8,15.

It should also be noted that people with lower 
income are more exposed to the financial impacts 
caused by the COVID-19 pandemic and more 
vulnerable to being affected by physical and psy-
chological health problems associated with the 
seclusion required during the social distancing 
period8,15. Such conditions of vulnerability can be 
more damaging in communities formed by fami-
lies living in a single domestic room, as the possi-
bility of COVID-19 infection may be greater3,8,15. 
Therefore, the challenges surrounding effective 
measures to promote social distancing should be 
overcome.

Given this scenario of inequities in the city 
of Salvador and the importance of non-phar-
macological measures to reduce the number of 

COVID-19 cases, the only disease control strate-
gy in the absence of specific therapy or vaccines16, 
it is necessary to warn about the need to stimu-
late and create real conditions, through emergen-
cy public policies, in order to increase people’s 
adherence to social distancing, especially in areas 
with greater inequality. The exponential progres-
sion of the epidemic is inexorable, and health 
services will collapse17 without significant social 
distancing or a combination of moderate social 
distancing combined with the active search for 
cases to proceed with the necessary distancing.

The isolation of cases and contacts associat-
ed with social distancing decreases the incidence 
of the disease and has a considerable economic 
impact. Wang et al.18 revealed a positive impact 
from an economic viewpoint when analyzing 
the Chinese context. Distancing and quarantine 
were the most economical interventions, avoid-
ing 1,696 cases, and saving around US$ 11,515 on 
health expenditure18.

Although non-pharmacological strategies 
have positive impacts, especially concerning the 
ability to save lives19, an economic collapse is also 
a significant risk for the development of health 
problems. Eventually, the pandemic will affect 
everyone economically, and a global recession is 
imminent20. Containing the spread and reducing 
the pandemic’s economic impact will require 
coordinated actions between the economy and 
health sectors to mitigate the problems arising 
from these two crises21.

For example, adherence to distancing also 
depends on social protection measures that se-
cure resources for the economically most impov-
erished population. In Brazil, the emergency aid 
provided for in Law No. 13.982/2020, modified 
with a new wording under PL 873/2020, extends 
the emergency aid of R$ 600.00 to more catego-
ries of people in vulnerable conditions, is con-
sidered insufficient. According to information 
available on the Senate’s website, more than 96 
million have already requested this emergency 
aid, and 50.5 million people were considered eli-
gible, which evidenced the significant portion of 
the Brazilian population living in impoverished 
conditions22.

In short, the living conditions of consider-
able portions of the population of Salvador im-
pose clear limitations on social distancing and 
the adoption of hygiene measures, identified by 
health organizations as essential to avoid infec-
tion by the virus, given that this city is the capital 
of a state located in one of the poorest regions 
of the country. The difficulties inherent to their 
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living situation require additional governmental 
measures to ensure minimum hygiene, health, 
and well-being standards. Low-income people 
residing in suburban areas or slums are subject 
to a series of risks and threats to their survival 
(access to food and minimum hygiene and health 
standards), and higher risk to physical and psy-
chological integrity, with emphasis on women 
who are mostly exposed to violence and overload 
of domestic work23.

Despite the limitation inherent in this study, 
since smartphone data may have originated 
mostly from high-income people, the findings 
reveal that the analysis of containment measures 
such as social distancing should not be done in 
isolation and should consider the profile of lo-
cal vulnerability for the correct measurement of 
prevention and control strategies. The planning 
of the municipality must, therefore, be based 
on the epidemiological scenario, considering 
the differences and inequities between different 
neighborhoods, recommending the implemen-
tation/maintenance of social protection policies, 
and the development of actions that contribute 

to the maintenance of jobs and workers’ income, 
giving priority to the most vulnerable groups. It 
is imperative to establish financial support, to 
be distributed in an agile and unbureaucratic 
way by the different federated entities to guaran-
tee income for informal workers, mothers, and 
household heads, among others.

Finally, it should be noted that while social 
distancing in the analyzed municipality and its 
respective neighborhoods has not achieved the 
desired values, it remains one of the most criti-
cal COVID-19 control and prevention measures. 
Due to the number of confirmed cases, deaths, 
beds, and tests, extreme social inequities, and a 
percentage of adherence to social distancing be-
low ideal levels in the Bahian capital, we under-
stand that this is not the moment to relax since 
much still needs to be developed to reduce the 
transmission and production of cases and, there-
fore, control this pandemic. Additional method-
ological approaches are required to broaden the 
understanding of the repercussions of living con-
ditions and social distancing in the occurrence 
and severity of COVID-19 in the population.

collaborations

MS Natividade designed the study, collected and 
analyzed data, and wrote the paper. K Bernardes, 
M Pereira, Samilly Miranda, and E Aragão con-
tributed to the paper’s writing and review. J 
Bertoldo and H Livramento contributed to data 
analysis and critical review of the paper. MG Teix-
eira carried out a critical review of the study. All 
authors approved the final version of the study.

Acknowledgments 

The authors are grateful to Luiza Botelho, Lucia-
no Mello, and Afonso Delgado from Inloco, for 
their valuable collaboration with the availability 
of data on the Social Distancing Index and the 
various consultations carried out throughout 
this publication.



3392
N

at
iv

id
ad

e 
M

S 
et

 a
l.

references

1. Qualls N, Levitt A, Kanade N, Wright-Jegede N, Dop-
son S, Biggerstaff M, Reed C, Uzicanin A. Community 
mitigation guidelines to prevent pandemic influenza 
- United States, 2017. MMWR Recomm and Rep 2017; 
66(1):1-34.

2. Ferguson NM, Laydon D, Nedjati-Gilani G, Imai N, 
Ainslie K, Baguelin M, Bhatia S, Boonyasiri A, Cucu-
nubá Z, Cuomo-Dannenburg G, Dighe A, Dorigatti I, 
Fu H, Gaythorpe K, Green H, Hamlet A, Hinsley W, 
Okell LC, Elsland SV, Thompson H, Verity R, Volz E, 
Wang H, Wang Y, Walker PG, Walters C, Winskill P, 
Whittaker C, Donnelly CA, Riley S, Ghani AC. Im-
pact of non-pharmaceutical interventions (NPIs) to 
reduce COVID-19 mortality and healthcare demand. 
Imperial Ac Uk 2020; 1-20.

3. Ahmed F, Ahmed N, Pissarides C, Stiglitz J. Why ine-
quality could spread COVID-19. Lancet Public Health 
2020; 5(5):e240. 

4. Aquino EML, Silveira IH, Pescarini JM, Aquino R, 
Souza-Filho JA. Medidas de distanciamento social 
no controle da pandemia de COVID-19: potenciais 
impactos e desafios no Brasil. Cien Saude Colet 2020; 
25(Supl. 1):2423-2446. 

5. Inloco [Internet]. Geolocalização e privacidade: os 
dados no combate à COVID-19. [cited 2020 Jun 10]. 
Available from: https://www.inloco.com.br/covid-19.

6. Bahia. Secretaria da Saúde do Estado da Bahia (Se-
sab). Bahia está em 5º lugar no ranking nacional em 
isolamento social [Internet]. [cited 2020 Jun 10]. Avai-
lable from: http://www.saude.ba.gov.br/2020/05/27/
bahia-esta-em-5o-lugar-no-ranking-nacional-de-iso-
lamento-social/

7. Rede Covid. PAINEL – Rede Covida [Internet]. [ci-
ted 2020 Jun 10]. Available from: https://painel.covi-
d19br.org/

8. Bezerra ACV, Silva CEM, Soares FRG, Silva JAM. Fa-
tores associados ao comportamento da população du-
rante o isolamento social na pandemia de COVID-19. 
Cien Saude Colet 2020; 25(Supl. 1):2411-2421. 

9. Instituto Brasileiro de Geografia e Estatística (IBGE). 
Cidades@: Bahia: Salvador: Panorama [Internet]. [ci-
ted 2020 Jun 10]. Available from: https://cidades.ibge.
gov.br/brasil/ba/salvador/panorama

10. World Health Organization (WHO). The Urban Heal-
th Index: a handbook for its calculation and use [Inter-
net]. 2014 [cited 2020 Jun 10]. Available from: www.
who.int

11. Instituto Votorantim. Índice de Vulnerabilidade Mu-
nicipal - COVID-19 [Internet]. [cited 2020 Jun 10]. 
Available from: http://institutovotorantim.org.br/
municipioscontraocorona/ivm/

12. Santos EI, Barreto RCS, Carvalho ICS. A pobreza 
multidimensional em Salvador diminuiu? Evidências 
a partir da abordagem espacial. Contextus – Rev Con-
temporânea de Economia e Gestão 2018; 15(3):181-
201.

13. Carvalho IMM, Pereira GC. Salvador: Transformações 
na ordem urbana. Rio de Janeiro: Observatório das 
Metrópoles; 2014.

14. Buss PM, Pellegrini Filho A. A saúde e seus determi-
nantes sociais. Physis 2007; 17(1):77-93. 

15. Ölcer S, Yilmaz-Aslan Y, Brzoska P. Lay perspectives 
on social distancing and other official recommen-
dations and regulations in the time of COVID-19: a 
qualitative study of social media posts. BMC Public 
Health 2020; 20(1):1-9. 

16. World Health Organization Writing Group, Bell D, 
Nicoll A, Fukuda K, Horby P, Monto A, Hayden F, 
Wylks C, Sanders L, van Tam J. Nonpharmaceutical 
interventions for pandemic influenza, international 
measures. J Emerg Infect Dis 2006; 12(1):81-87.

17. Tuite AR, Fisman DN, Greer AL. Mathematical mo-
delling of COVID-19 transmission and mitigation 
strategies in the population of Ontario, Canada. 
CMAJ 2020; 192(19):e497-505. 

18. Wang Q, Shi N, Huang J, Cui T, Yang L, Ai J, Ji H, Xu 
K, Ahmad T, Bao C, Jin H. Effectiveness and cos-
t-effectiveness of public health measures to con-
trol COVID-19: a modelling study. medRxiv 2020; 
2020.03.20.20039644. 

19. Nussbaumer-Streit B, Mayr V, Dobrescu AI, Chapman 
A, Persad E, Klerings I, Wagner G, Siebert U, Christof, 
Zachariah C, Gartlehner. Quarantine alone or in com-
bination with other public health measures to control 
COVID-19: a rapid review. Cochrane Database Syst 
Rev 2020; (4):CD013574. 

20. Khoo EJ, Lantos JD. Lessons learned from the CO-
VID-19 pandemic. Acta Paediatr 2020; 109(7):1323-
1325.

21. Ataguba JE. COVID-19 Pandemic, a War to be Won: 
Understanding its Economic Implications for Africa. 
Appl Health Econ Health Policy 2020; 18(3):325-328. 

22. Auxílio emergencial: 96 milhões de pessoas solicita-
ram benefício pelo aplicativo, explica Onyx. TV Se-
nado. [Internet]. [cited 2020 Jun 10]. Available from: 
https://www12.senado.leg.br/tv/programas/noti-
cias-1/2020/05/96-milhoes-de-brasileiros-acessaram 
-aplicativo-para-solicitar-auxilio-emergencial-expli-
ca-onyx

23. Rocha R, Pires C. Nota Técnica Abril de 2020. Os efei-
tos sobre grupos sociais e territórios vulnerabilizados 
das medidas de enfrentamento à crise sanitária da CO-
VID-19: propostas para o aperfeiçoamento da ação pú-
blica. [Internet]. [cited 2020 Jun 10]. Available from: 
https://www.ipea.gov.br/portal/images/stories/PDFs/
nota_tecnica/200408_nota_tenica_diest.pdf

Article submitted 10/06/2020
Approved 29/06/2020
Final version submitted 01/07/2020

This is an Open Access article distributed under the terms of the Creative Commons Attribution LicenseBYCC


	_heading=h.1fob9te

