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Abstract
The effects of COVID-19 revealed the fragility of health systems in the LAC region, 
with greater risk of death in older people than in younger people, as well as greater 
vulnerability to infection due to living with people aged 30–59 years, who have a higher 
prevalence of COVID-19. On the other hand, there is not much information on ine-
qualities in the incidence of COVID-19 in indigenous people, a population with lower 
immunological resistance. The objectives are: 1) To determine the association between 
sociodemographic variables with self-reported COVID-19 symptoms. 2) To investigate 
whether this relationship shows inequalities by ethnicity and age. For that purpose I 
conducted a cross-sectional analysis using the 2020 Household Survey and investigated 
the association between sociodemographic variables and self -reported COVID-19 
symptoms and explore the contribution of factors such as employment type, household 
living arrangements, years of education, age, ethnicity, gender, current status of work-
ing and residence area. I performed bivariate analysis to establish trends. Subsequently 
using logistic regressions to establish the risks to self-reported COVID-19 symptoms. 
A fully interacted model is analysed by ethnicity. I found those who were living alone 
were less likely than those living in a Couple with/without relatives’ household arrange-
ment to self-reported COVID-19 symptoms (OR = 0.79, 95% CI: 0.66–0.94, p < .01). 
Odds of the older persons aged 45–59 (OR = 1.44, 95% CI: 1.27–1.62, p < .05) were rel-
atively more likely than younger people (OR = 1.19, 95% CI: 1.05–1.35, p < .01). Indig-
enous living in a couple with/without children household arrangement were less likely 
than non-Indigenous (OR = 0.75, 95% CI: 0.62–0.90, p < .01). Odds of Indigenous peo-
ple of age 30–44 (OR = 1.26, 95% CI: 1.04–1.53, p < .01) were more likely than non-
Indigenous. Odds of Indigenous persons of age 45–59 (OR = 1.59, 95% CI: 1.32–1.91, 
p < .05) were more likely than non-Indigenous (OR = 1.32, 95% CI: 1.12–1.55, p < .01). 
As conclusions, 45–59 age group shows higher risk factors and those aged 60 + show 
lower risks. These are increased in people working in managerial, administrative and 
professional, and technical positions, those living in a household with/without relatives, 
men, those living in urban areas, and/or non-indigenous people.
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Introduction

On December 31, 2019, the World Health Organization (WHO) detects a communi-
cation from the Wuhan Municipal Health Commission (People’s Republic of China) 
about the appearance of cases of ’viral pneumonia of unknown origin’, which will 
later be determined to be caused by a new coronavirus Sars-CoV2 and which will 
later be known as COVID-19, affecting the world population, unleashing a new 
world pandemic after those suffered in the twentieth century, such as the Spanish 
Flu (1918), HIV (1980) and influenza A-H1N1 (2009) -first of the twenty-first cen-
tury-. The COVID-19 pandemic, at the beginning of March 2022, was estimated 
to cause around six million deaths worldwide, lower than the Spanish flu (50–100 
million) and HIV (36 million) but higher than A-H1N1 (half a million) (Castañeda 
Gullot & Ramos Serpa, 2020; Johns Hopkins University, 2022). Between the end of 
February and March 2020, COVID-19 cases were reported in Latin American coun-
tries, including Bolivia.

As of 2020, the world faces one of the worst health situations and high mortal-
ity rates seen in this century. This already complicated situation in Latin America 
is aggravated by high levels of inequality and poverty, which constitute social and 
demographic vulnerability factors that affect the impact of the COVID-19 pandemic 
(Canales, 2021).

In this pandemic context, countries implemented health measures led by the 
World Health Organization (WHO, 2020b), but the elaboration of policies and their 
implementation was conducted in a heterogeneous manner as observed in the Obser-
vatory of COVID-19 in Latin America and the Caribbean (ECLAC, 2020). As can 
be seen, the design of these policies is developed under the assumption that the pop-
ulation is homogeneous and that the effect of COVID-19 is the same throughout the 
population, but it is important to consider that in the region, on the one hand, an 
advanced aging process is observed in most countries of the region, reaching 9% of 
people aged 65 + in 2020, and it is estimated to reach 12% of the population in 2030. 
In addition, there is an increase in the population aged 35–64 years (34% in 2020 to 
38% in 2030) and a decrease in the population aged 0–34 years (56% in 2020 to 50% 
in 2030). Older adults faced a higher risk of dead, with a 12 times higher probability 
of dying than persons in the 40–59 age. Also, many of the older adults living in pre-
carious households usually live in close rooms with people aged 30–59, who have 
higher prevalence of COVID-19 (Paz, 2020).

On the other hand, in the region the indigenous population is heterogeneous, with 
the average percentage of the indigenous population calculated to be 9.8% in 2018 
and to reach more than 58 million. The countries with the highest percentage of 
the indigenous population are Guatemala (43.6%) and Bolivia (41.5%). In addition, 
this population is the one with the greatest social deprivation and the lowest eco-
nomic income, placing them in a situation of greater vulnerability. The work done to 
reduce inequality in the region is well documented, driven since 2000 by the agenda 
of the Millennium Development Goals—MDGs—and since 2015 by the Sustain-
able Development Goals—SDGs, but all these advances could fade as the Covid-19 
pandemic.
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Available data on racial disparities in COVID-19 incidence and mortality are 
currently limited but expanding. Various community representatives, human 
rights organisations, and researchers have maintained that indigenous populations 
are among the most vulnerable groups to the pandemic and that COVID-19 could 
have catastrophic effects on their life systems. It’s important to mention that "the 
immune profile of indigenous populations can also differ from those of the majority 
populations living in the same region [LAC]. Response to a new virus and disease 
may therefore be unexpected and even deadlier among such minority group" (Mesa 
Vieira et al., 2020, p. 39). As stated in the Declaration on the Rights of Indigenous 
Peoples, this population have the right to health, among others, more visible with 
the COVID-19 pandemic, "however, in LAC this objective is affected and far from 
being achieved since as mentioned above the living situation of indigenous peoples 
is generally precarious; in addition, the lack of information about these populations 
makes it difficult to implement the mitigation programmes offered by the govern-
ment, as well as to implement the measures proposed by each of the communities" 
(Flores-Ramírez et al., 2021, p. 991).

This paper intends to contribute with evidence to a) determine the association 
between sociodemographic variables with self-reported COVID-19 symptoms; and 
b) To investigate whether this relationship shows inequalities by ethnicity and age.

Background and Literature Review

Since the middle of the last century, studies about inequality have focused on the 
relationship between poverty and inequality (Grusky, 2018) and there is no collec-
tive decision to undertake the known institutional reforms necessary to reduce them 
(Grusky & Weisshaar, 2014). Inequality in Latin America in the twenty-first century 
has decreased, in part due to the equalization of indigenous peoples, women, and 
Afro-descendants (Therborn, 2016). It is also important to mention that the concep-
tion of inequalities, as a social construct, is differentiated depending on who devel-
ops it (Berger and Luckmann, 1968).

Regarding older persons and the COVID-19 framework, although the median age 
of confirmed cases is 51 years, the case fatality rate for those older than 80 years is 
five times higher than the global average (United Nations, 2020; OMS, 2020). Like-
wise, advanced age in the degree of evolution of population aging becomes a risk 
factor, due to chronic diseases and health determinants associated with higher risk, 
such as home arrangements and co-residence influence the determinants of popula-
tion health (CELADE, 2020).

Priority should be given to the welfare of the poorest and most vulnerable peo-
ple in society to minimize the impact of epidemiological and economic exter-
nalities, as well as social and political risks, ensuring access to income, food, 
and health care in the short term, and in the medium term, ensuring connectivity 
so that poor children can recover lost schooling and do not drop out of school 
(Lustig & Tommasi, 2020). Also, educational attainment was associated with 
staying at home (Irigoyen-Camacho et al., 2020).
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As well, as “possible increases in unintended pregnancies, mental health 
challenges, and domestic violence or worsening of chronic conditions due to 
overburdened health systems” (Garcia et al., 2020, p. 1771). In terms of differ-
ences in the effect of the COVID-19 pandemic, older persons living in the U.S. 
reported a greater economic impact. Latinos living in the U.S. and those from 
Chile, Mexico, and Peru reported a greater impact of the pandemic, and Lati-
nos from Argentina, Chile, and Peru reported less discrimination (Babulal et al., 
2021). Regarding income inequalities, “coverage and replacement rates of usual 
labour income are high among the first quintile of the population but fairly low 
in the second and third quintiles, where a substantial fraction of households are 
informal and have limited ability to telework” (Busso et al., 2020). Likewise, a 
high correlation is observed between responses to the pandemic and the access 
of elites to government, in addition to their ethnicity (Martínez & Sánchez—
Ancochea, 2020).

Among indigenous populations, particular attention should be focused on 
indigenous communities in isolation, given their lower immune resistance, lack 
of access to hospital care, and the increasing penetration of extractive activities 
in their territories (Avila & Guerena, 2020). Likewise, the lack of access of indig-
enous peoples to health services is linked to geographic obstacles, discrimination, 
stigma, and importantly lack of social understanding. But they are also often of 
lower quality than those received by other groups and are not always culturally 
acceptable to these indigenous people (OPS, 2015).

Regarding the employment, during the COVID-19 pandemic in Peru, the risk 
was determined according to occupation and other associated factors for post-
traumatic stress, and differences were found by type of occupation, with the 
unemployed being the most affected, followed by people who perform domestic 
work, and the least affected were those who perform education, transportation, 
health, and financial activities. (Mejia et  al., 2020). On the other hand, in Mex-
ico, it is observed that skilled workers have suffered less from the crisis generated 
by COVID-19, compared to people in less qualified sectors (Nájera & Huffman, 
2020). Also, it is observed that in poor Bolivian municipalities, with an indig-
enous population and nutritional problems, they are not so prone to suffer arte-
rial hypertension or diabetes, probably the type of occupation, usually in the agri-
cultural sector, does not facilitate the development of these diseases (Eyzaguirre 
& Olivera, 2020). On the other hand, the results of a Colombian study related 
to self-care actions and social distancing in the face of the COVID-19 pandemic 
show a significant relationship between social distancing practices and the level 
of academic education of the participants (Campechano-Escalona & Cuasialpud 
Canchala, 2021).

Regarding the household living arrangements, the results of Mexican studies 
analysing the socioeconomic and family characteristics of people aged 50 years or 
older who are at high risk of testing positive for Covid-19, being hospitalized or 
intubated, show that people aged 50 years or older living in unipersonal households, 
among other sociodemographic variables, are presented as a group highly vulnera-
ble to COVID-19 and its repercussions(González-González et al., 2021; Welti-Chan 
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& Ramírez-Penagos, 2021). Similarly, in the Brazilian context, older persons living 
alone were more likely to report COVID-19 symptoms (Andrade et al., 2022).

Three or more people per dormitory make it difficult for the family to apply 
hygiene and isolation measures, presenting a greater possibility of contagion 
(Oxfam, 2020). Likewise, greater exposure to violence, abuse, and neglect can be 
observed in older persons who spend quarantine or confinement with relatives or 
caregivers (Naciones Unidas, 2020).

Regarding the attained education, in general, the differentiated educational 
responses of the various countries in the region show challenges at the time of 
implementing measures to ensure continuity, equity, and inclusion, while maintain-
ing distance learning. These challenges, in terms of equity and inclusion, should 
focus on the most vulnerable population groups (indigenous peoples, Afro-descend-
ants, refugees, migrants, socioeconomically disadvantaged populations, people with 
disabilities), as well as sexual and gender diversity (Kemet & Paul, 2021).

It is also important to mention that an association was found between educational 
level and knowledge of COVID-19 symptoms (Irigoyen-Camacho et al., 2020). Peo-
ple aged 50 and over with less schooling are presented as a group highly vulnerable 
to COVID-19 and its repercussions (González-González et  al., 2021). Regarding 
noncommunicable diseases, in Bolivia, it is observed that higher levels of education 
reverse the inequality of hypertension and diabetes, with greater relevance in the 
case of hypertension (Eyzaguirre & Olivera, 2020).

Bolivian Context

According to the last population census of 2012, the total population was 10 059 
856, of which 8.7% (878 012) is 60 + , 59.9% (669 009) corresponds to 15–59 and 
31.4% (3 160 766) to 0–14. Of the total 60 + population, 52.8% (463,904) are indig-
enous and the remaining 47.2% (414,108) are non-indigenous. There are unfavorable 
educational gaps to indigenous people, where people 50 + reach 4.1 years of study, 
unlike non-indigenous people reach 8.2 years of study. In addition, it was observed 
that in 2018, 74.8% of the indigenous population was in poverty, unlike the non-
indigenous population, which reached 39.9%.

On March 11, 2020, in a press conference, the Minister of Health confirmed the 
first two cases of the SARS-CoV-2 coronavirus (COVID-19) in Bolivian territory, 
being one of the last countries in Latin America to register its first coronavirus cases. 
One of the cases was a 65-year-old woman. To date (February 9, 2022), according 
to the Bolivian Ministry of Health, there are 878,922 confirmed cases of covid-19, 
with 21,219 deaths. The case fatality rate is 0.8% in the fourth wave (6.2% in the 1st 
wave, 2.7% in the 2nd wave, and 2.5% in the 3rd wave). Although the Ministry of 
Health monitored the number of infected cases and deaths due to COVID-19, disag-
gregated by the 9 departments, there is no accessible information disaggregated by 
age or sex, which is necessary for monitoring and developing health measures in 
accordance with the affected population.

The outbreak of the COVID-19 pandemic in Bolivia, developed in a com-
plicated political context in which, in addition to an evident lack of investment 
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in the health sector, it was crossed by a strong social crisis because the party 
that governed for 14 years became the opposition due to the annulment of the 
elections held in October 2019, resulting in the resignation of Evo Morales and 
the proclamation of Jeanine Añez as president of the transitional government 
in charge of carrying out new elections as soon as possible (Chumacero, 2019; 
Molina, 2019; Stefanoni, 2019; Wolff, 2020), going through oxygen shortages 
due to road blockades (Ministerio de Salud y Deportes, 2020) and, as the exec-
utive director of the Foundation for Journalism in La Paz, Renan Estenssoro, 
mentioned: "The MAS party politicized the pandemic. They said that the virus 
was an invention of the right-wing interim government. That is why people took 
to the streets again" (Pieper, 2020). In this context, the first part of the manage-
ment of the pandemic was carried out by a transitional government, and from 
October 2020 the new government takes over.

The prevalence of dementia among older adults during COVID-19 shows a sig-
nificant increase in Latin America (15.6%) and Bolivia (28.5%), attributable to a 
constellation of ethnic, demographic, and socioeconomic factors (Soto-Añari et al., 
2021). As well, a high proportion of the Bolivian population is affected by unequal, 
precarious working conditions, and poverty (Hummel et  al., 2021) The impact of 
COVID-19 disease can be seen to be producing income transfers to the upper classes 
and certain changes in the elite level in the region (Bull & Robles Rivera, 2020).

In a study of people who attended a laboratory in Santa Cruz (Bolivia), men and 
women aged 41 to 60 years presented a greater number of comorbidities, verifying 
the infection independently of age, sex, and the number of associated comorbidities 
present. Although comorbidities in persons over 40 years of age increase the risk 
(even more in men and with diabetes) (Taboada et al., 2021). On the other hand, in 
a simulation analysing the dynamics of infection three weeks after the declaration of 
quarantine, the measures imposed show that the speed of infection decreased from 
R0 = 6 to R0 = 2.4 (Birbuet & López, 2020) The groups at greatest risk of contract-
ing and dying from the disease are older persons over 65  years of age and those 
with underlying diseases, including non-communicable diseases (NCDs) (Eyzagu-
irre & Olivera, 2020). On the other hand, the elderly population deprived of liberty 
is prone to a rapid spread of the virus (Reyes García, 2020).

In addition, most households in Bolivia can protect themselves from the virus with 
at least five of the 6 basic protection recommendations suggested by the WHO, and in 
urban areas of the country, the recommendations for protection from external shocks 
such as COVID-19 are more favourable than in rural areas. On the other hand, age 
and chronic health conditions of people make them more vulnerable to the presence 
of COVID-19 (Reyes Dorado Gutiérrez, 2022). The pandemic has disproportionately 
harmed unsalaried workers and their families. In addition, overcrowding makes it 
impossible to maintain distance between family members (Hummel et al., 2020).

On the other hand, how each child and adolescent faces confinement is conditioned 
by the socioeconomic inequalities of the families. Inequalities in the coverage of basic 
services such as drinking water, sewage, and electricity are also evident in rural areas, 
which has an impact on the proposed security measures (Tito et al., 2020).

The health crisis further aggravates the conditions of vulnerability and social 
exclusion of indigenous populations, with extreme poverty rates, triple those of the 
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rest of the Latin American population, characterized by shortages of basic supplies 
and the impossibility of accessing COVID-19 diagnostic tests, insufficient number 
of beds available in hospitals and health care centers located in regions with high 
percentages of the indigenous population in several countries of the region, such 
as Bolivia, Ecuador, Honduras, Mexico, Nicaragua, and Peru (OEA, 2020). Fur-
thermore, the inequalities deepened by the pandemic reflected the special impact on 
indigenous women and girls living in rural areas (Dreon, 2021).

The indigenous population in the region is heterogeneous. ECLAC (2020) esti-
mates that the average percentage of the indigenous population in the LAC region 
was 9.8% and estimated that in 2018 it would reach 58,180,000. Guatemala and 
Bolivia are the countries with the highest relative weight of indigenous population, 
43.6%, and 41.5%, respectively. In contrast, Brazil and El Salvador show the lowest 
percentages of the indigenous population, 0.5%, and 0.2%, respectively (Map 1).

There is also heterogeneity among the more than 800 indigenous peoples recog-
nized in the region. On the one hand, the number of indigenous groups in each coun-
try is unequal. Brazil has 305 indigenous peoples, followed by Colombia (102) and 
Mexico (78). In contrast, the countries with few indigenous peoples are Costa Rica 
and Panama (9), El Salvador (3), and Uruguay (2). On the other hand, the size of the 
population varies greatly. In Chile, the Mapuche people reach 1.75 million (82.4% of 
the indigenous population); this is followed by the Aymara people with a population 
of 156,754 people (7.4% of the total indigenous population), to mention a few cases.

Based on the population pyramids, three groups can be observed: (i) Structure 
of the indigenous population notoriously younger than the non-indigenous (Brazil, 
Colombia, Panama, and Venezuela), in which the non-indigenous population is in 
a more advanced aging process; (ii) Structure of the indigenous population young, 
but with little difference to the non-indigenous population, Ecuador, Guatemala and 
Honduras and, (iii) Structures of the indigenous population do not differ from those 
of the non-indigenous population, or are older than the non-indigenous population, 
Argentina, Bolivia, Chile, Costa Rica and Uruguay (ECLAC & FILAC, 2020).

Data and Methods

Data

The results presented in this study are based on data gathered in the context of the 
latest Households survey of the National Institute of Statistics of Bolivia for 2020. 
The sample design for the survey has the characteristics of a probabilistic, clustered, 
stratified, and two-stage sample, representative at national level. The basic units 
of the research are occupied private households. The sample size determined for 
the survey was 11 292 households and 37 092 cases.1 Data collection took place 

1 Total: 30–44 years old = 7 495 cases; 45–59 years old = 5 167 cases; 60 + years old = 4 248 cases.
 Indigenous: 30–44 years old = 2 661 cases; 45–59 years old = 2 322 cases; 60 + years old = 2 292 cases.
 Non-indigenous: 30–44 years old = 4 834 cases; 45–59 years old = 2 845 cases; 60 + years old = 1 956 
cases.



 V. Pinto Saravia 

1 3

between November 3rd and December 22, 2020. This survey is the first to collect 
information regarding COVID-19, including seven questions on that matter.

At that time, the first wave was in decline, although health security measures 
were still being implemented in a tense political context in which a new govern-
ment took over, preceding a transitional government marked by social conflicts that 
affected COVID-19’s handling of pandemic response measures.

In Bolivia, as in the region, four waves of COVID-19 infections have been observed 
so far. In the first wave, when the information was collected, an estimated 144 034 
confirmed cases and 8 916 deaths were reported, with an unusual peak of 290 deaths 

Map 1.  Latin America (17 countries): Population that identifies itself as indigenous, according to the 
latest census and estimates as of 2018. Source: ECLAC/FILAC, “Los pueblos indígenas de América 
Latina—Abya Yala y la Agenda 2030 para el Desarrollo Sostenible: tensiones y desafíos desde una per-
spectiva territorial”, (2020, p. 154)
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on September 4, 2020, possibly due to the social conflicts that occurred weeks earlier, 
such as road blockades in various parts of the country, which concentrated many peo-
ple in these events and could increase transmission among them (Fig. 1).

Dependent Variable

a) People who self-reported symptoms of COVID-19

To measure the incidence of COVID-19 in the population, the most recommend-
able is to use the information collected by persons confirmed by laboratory test, 
whose information is available in this survey showing a lower number of cases than 
that collected by self-reporting of COVID-19 symptoms.

Regarding the registration of cases, it was linked to diagnostic tests, in which 
the underreporting of cases was observed, particularly those asymptomatic (Fantin 
et  al., 2021; Rainer Echeverría & Harumi Sueyoshi, 2020). In the Bolivian case, 
public investment in health was seen to drop to 3.7% in 2017, being the country 
with the lowest current health expenditure per capita per year of South American 
countries, showing the health system on the verge of collapse, a context in which 
COVID-19 was developed and the implementation of improvised measures related 
to social demands rather than health strategies, directly affecting in the lifting of 
cases by COVID-19 (Salazar & Rocha, 2020).

As mentioned before, the social conflicts in Bolivia that accompanied the pan-
demic became one of the reasons that people could not go to health centers for 
testing, and the supply of reagents for testing was irregular, both because of the 
social conflicts and the high global demand. Also, given that the health system was 

Fig. 1  Bolivia: COVID-19 number of cases and deaths. Source: Johns Hopkins University & Medicine, 
Coronavirus Resource Center, 2022, https:// coron avirus. jhu. edu/

https://coronavirus.jhu.edu/
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collapsed (as in most of the region), delays were observed in the delivery of results. 
Thus, this measurement resulted in underreporting of cases.

On the other hand, self-reporting of symptoms can be used as a proxy to measure 
the incidence of COVID-19. At the beginning of the pandemic, WHO recommended 
the application of this measure for the prevention of cases (WHO, 2020a). Regarding 
the use of self-reported symptoms in the context of COVID-19, there are few studies, 
for Koehlmoos et al. (2020) self-reported symptom tracking proved to be beneficial 
for tracking and monitoring the spread and progression of influenza, experience that 
applies in this pandemic. It was also noted that tracking self-reported symptoms helps 
to identify new COVID-19 symptoms and to estimate the predictive value of certain 
symptoms (Menni et al., 2020; Zens et al., 2020) and to identify individuals requir-
ing immediate clinical evaluations (Bastiani et al., 2021). Some examples, such as in 
the UK, which developed an app that collects information from smart watches (Quer 
et al., 2021) and others, in which they respond periodically (Williams et al., 2020), 
as well as tracking self-reporting of symptoms in individuals who post their daily 
symptoms on twitter (Sarker et al., 2020). Finally, for Oliver et al. (2020) it states that 
large-scale online surveys can be an effective, inexpensive, and rapid tool for assess-
ing the impact and prevalence of an infectious disease in the context of a pandemic, 
especially when there is a lack of official data and limited capacity for analysis.

However, the information coming from self-reporting could be overrepresented, 
because people who do not have symptoms may report any when asked, could be 
related to the theory of social exclusion (Leary, 1990), so as not to be excluded 
from access to health services (Bejaković et  al., 2021; D’cruz & Banerjee, 2020) 
and to lack of social contact and ignorance of behavior in case of being infected by 
COVID-19 (Aslan & Kant, 2022).

Considering these aspects, the variable to be explained is the persons who self-
reported COVID-19 symptoms in 2020. For the construction of this variable, the 
question "In this year 2020, did you present symptoms of COVID 192?" was used, 
with the answer 1 = Yes, 2 = No, and was applied to each member of the household. 
This variable was asked of all persons aged 12 years or older, members of the house-
hold, and the purpose is to have a diagnosis of the number of persons who self-
reported COVID-19 symptoms. This variable is dichotomous and was recoded as 1 
for people who answered positively, and 0 for people who answered negatively.

Independent Variables

Although there is no statistical model developed in the context of the COVID-19 pan-
demic that uses the variables proposed in this study, the framework I used for the inclu-
sion of the sociodemographic variables in this model was based on the studies of Perry 
et al. (2021) and Hernández Bringas (2021), developed in the context of COVID-19, and 
Crystal and Shea (1990), for the use of sociodemographic variables to study inequalities.

2 There is no exact criterion on the symptoms that could be linked to COVID-19 infection at the time of 
data collection; the data is only collected based on the interviewee’s criteria.
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b) Employment type

It has been seen that, during the COVID-19 pandemic, risks of infection were 
found according to the type of occupation, with the unemployed being the most 
affected (Mejia et al., 2020), skilled workers have suffered less from the crisis gener-
ated by COVID-19 (Nájera & Huffman, 2020).

This variable has the following categories: Low-skilled worker,3Administrative
,4Professional and technical,5Management.6The Classification of Occupations of 
Bolivia 2009 (COB—09) is the result of the International Standard Classification of 
Occupations (ISCO-08) developed by the International Labour Organization—ILO, 
to be able to make comparisons between countries (INE, 2010). For the purposes 
of the analysis, the occupations of managerial, administrative and professional and 
technical workers were grouped into a single category. Another category is kept for 
Low-skilled worker and, finally, for people who do not work. The reference category 
is people who do not work.

The limitations of this variable are observed in the grouping of some categories, 
instead of keeping them individually, although in the latter way, the cases would be 
very few.

c) Household living arrangements

Some studies show the effect of COVID-19 according to the residential arrange-
ment, people 50 + living in unipersonal households, among other sociodemographic 
variables, are presented as a group highly vulnerable to COVID-19 (González-
González et al., 2021; Welti-Chan & Ramírez-Penagos, 2021), as well as older per-
sons living alone were more likely to report COVID-19 symptoms (Andrade et al., 
2022), overcrowded conditions present a greater possibility of contagion (Oxfam, 
2020), as does the greater exposure to violence and abuse that older persons sharing 
confinement with family members or caregivers may suffer (United Nations, 2020).

For all these reasons, the categories used for the analysis are the following: 
Living alone,7Couples with/without children,8extended9 y Couples with/without 
relatives.10The last ones are grouped in a single category (Couples with/without rel-
atives). The reference group is the individual household.

3 Included are: 5) Service and Sales Workers, 6) Agricultural, Livestock, Farming, Forestry and Fishing 
Workers, 7) Construction, Manufacturing and Other Trades Workers, 8) Plant, Machinery and Assembly 
Operators, and 9) Unskilled Workers.
4 Includes 4) Office Employees.
5 Includes: 2) Scientific and Intellectual Professionals and 3) Middle Level Technicians.
6 Includes 1) Executives of the Public Administration and Business.
7 A single person, who by definition is classified as the head of household.
8 The head of household and his or her spouse, with or without children.
9 Composed of the nuclear household and other family members (son or daughter-in-law, brother or sis-
ter or brother-in-law, parents or parents-in-law or other relatives).
10 Consisting of the nuclear or extended household plus other non-family members (other non-relatives).
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The limitations of this variable are observed in the grouping of some categories, 
instead of keeping them individually, although in the latter way, the cases would be 
very few.

d) Attained education

Some studies show the effect of COVID-19 on education. an association 
was found between educational level and knowledge of COVID-19 symptoms 
(Irigoyen-Camacho et al., 2020), people over 50 years of age with less school-
ing are presented as a group highly vulnerable to COVID-19 and its repercus-
sions (González-González et  al., 2021), as well as non-communicable dis-
eases, a higher educational level reverses the inequality of hypertension and 
diabetes (Eyzaguirre & Olivera, 2020). In general, the differentiated educa-
tional responses of the different countries in the region show challenges when 
implementing measures, which should focus on the most vulnerable population 
groups (indigenous peoples, Afro-descendants, refugees, migrants, socioeco-
nomically disadvantaged populations, people with disabilities) (Kemet & Paul, 
2021).

The following categories will be used as shown in Table 1:
The reference category to be used is college graduate.
The limitations of this variable are observed in the grouping of some categories, 

instead of keeping a continuous variable.

e) Age

There is an increase in the prevalence of cognitive impairment in older per-
sons in Latin America, varying by country, with age, gender, and race is associ-
ated with this increased risk due to social and socio-health factors (Soto-Añari 
et  al., 2021). In addition, greater marginalization of older persons is observed 
given the confinement and concentration of health resources in COVID-19, 
which can make it difficult to access health services for the treatment of pre-
existing conditions, making them more vulnerable to COVID-19 (Lustig & 
Tommasi, 2020; United Nations, 2020).

As the COVID-19 pandemic progressed, some study results shows that older 
people adopted mitigating personal behavioural changes more than younger people 
(Kim & Crimmins, 2020), Also, in young males (18–39 years), the percentage of 
lung lesions was higher than other age groups (Goethals et  al., 2020). “Imposing 

Table 1  Bolivia: Educational 
categories according to years 
of study

Source: Based on Ministry of education (2010) Crystal et al. (1992)

Category Years of education

Grade 0–6
Some high school 7–11
High school graduate 12
College graduate 13–22
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strict homogeneous lockdown policies may not only adversely affect the most vul-
nerable but also increase pre-existing health inequalities related to precarious condi-
tions of underserved territories” (Cortinez-O’Ryan et  al., 2020, p. 2), considering 
decreases in physical activity among vulnerable populations as children and older 
adults, since the outbreak of COVID-19 (Goethals et al., 2020).

To have sufficient comparative information with the other cohorts, it is recom-
mended that they were not younger than 30 years (Coubes et al., 2017), so the analy-
sis will incorporate the three age groups: 30–44, 45–59, and 60 + . Being the refer-
ence category, the 60 + age group.

f) Ethnicity

In the United States, health inequalities disadvantageous to ethnic-racial popu-
lations (Latinos, African Americans, Asians, and other minorities) were observed 
with a higher incidence of COVID-19 in general mortality, compared to the white 
population (Canales & Castillo Fernández, 2020). A study shows inequalities in 
Mexican ethnic minorities going through higher education, which is accentuated 
by the pandemic (Pérez Mora, 2021). Likewise, in the State of Chiapas (Mexico) 
-mainly with an indigenous population in conditions of marginalization, poverty, 
and inequality- indigenous populations, due to their high levels of malnutrition, are 
highly vulnerable to the effects of COVID-19 (Medina & Arévalo, 2021), and the 
inequalities deepened by the pandemic have a greater impact on indigenous women 
and girls in rural areas (Dreon, 2021).

The experience of the HIV-AIDS epidemic showed that the promotion of preven-
tion measures must be accompanied by an understanding of the sociocultural dimen-
sions. In addition, in Latin American countries, social vulnerability, poverty, and 
marginalization due to ethnic status are reasons why not all people were able to fol-
low health recommendations (Juárez-Ramírez et al., 2021).

In the construction of the ethnic variable, Molina et al., (2006) propose the Eth-
nic-Linguistic Condition index -CEL for its acronym in Spanish-, which incorpo-
rates two dimensions: self-identification and linguistic,11 to measure in an ordinal 
way the location in which each person is located, having at one extreme the full eth-
nic condition (Aymara, Quechua, etc.), and at the other extreme, the null condition. 
This index is constructed from the following questions:

– Which languages do you speak?12

– Which language or languages did you learn to speak as a child?13

– Do you consider yourself to belong to any of the following native or indigenous 
peoples?14

11 For children under 5 years of age, the ethnicity of the head of household is imputed.
12 It does not include people who do not yet speak or who are unable to speak.
13 It does not include those who do not yet speak and who cannot speak.
14 As a Bolivian woman or man, to which nation, indigenous nation or Afro-Bolivian nation or commu-
nity do you belong?
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As a result of these questions, 8 possible combinations are observed, of which 
people with non-indigenous ethnic status will be considered those with null status 
and indigenous people those with linguistic status cut-off, membership cut-off, and 
full ethnic status (Table 2).

This variable is categorized as non-indigenous = 0 and Indigenous = 1. The refer-
ence group to be used is the non-indigenous category.

The limitations of this index consist in having information on its composing vari-
ables, namely: ethnic affiliation, spoken language and mother tongue.

g) Control variables

Some demographic control variables are included gender (coded 1 for women 
and 0 for men); Current status (coded 0 for not working and 1 for working); and resi-
dence area (coded 1 for rural and 0 for urban).

Table 2  Bolivia: possible 
combinations by ethnolinguistic 
status (CEL) by indigenous/non-
indigenous cohorts, 2020

Source: Author’s elaboration based Molina et al. (2006) and Candia 
Calderón (2018), data from the Household Survey 2020, INE
Where:
EA  Ethnic affiliation; SL  Spoken language; MT  Mother Tongue
Yes(c/c) = Yes with Spanish; Yes(S/c) = Yes without Spanish

Combination Ethnic-Linguistic 
Status

Population Ethnicity

EA SL MT 2020

0 No No No 6,346,215 Non-indigenous
1 No Yes (c/c) No 963,447
2 No Yes (c/c) Yes 676,925 Indigenous
3 No Yes (s/c) Yes 111,276
4 Yes No No 667,032
5 Yes Yes (c/c) No 692,228
6 Yes Yes (c/c) Yes 1,513,738
7 Yes Yes (s/c) Yes 327,275
Total 11,298,135

Analytical Strategy

To determine inequalities in the conditions under which people self-reported 
COVID-19 symptoms (n = 16.910), in the context of the aging process and by eth-
nicity, I begin with a bivariate analysis. Subsequently, I perform logistic regressions 
to establish the risks of self-reported COVID-19 symptoms based on the work done 
by Goesling (2007).

To determine whether inequalities varied by ethnicity, I conducted the analy-
sis separately for non-indigenous and indigenous people. To test whether the 
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coefficients by ethnicity are equal, I used the Chow test (Wang, 2020). I also 
ran an interacted model with ages to see the variation of the effect of the vari-
ables in the different age groups, but no statistical significance was found in the 
variables used.

Results

Figure  2 shows the descriptive analysis of the trends of people who reported 
COVID-19 symptoms, disaggregated by age (for more detail see Appendix 
Table 4). Regarding employment type, the 45–59 age group reports a higher per-
centage of people with COVID-19 symptoms than those aged 60 + with a lower 
percentage of people reporting COVID-19 symptoms. People aged 30–44  years 
report percentages that are between the other two age groups. Likewise, all three 
age groups reported higher percentages for management, administrative, and pro-
fessional and technical occupations. People aged 60 + who do not work report 
slightly lower percentages than those aged 30–44.

Regarding household living arrangements, for the 45–59 and 60 + age groups, 
a positive trend is observed: the greater the number of people in the household, 
the higher the percentage of people with COVID-19 symptoms. In contrast 
to the 30–44 age group, this relationship is inverse. Also, the percentages of 

Fig. 2  Bolivia: Percent of people with COVID19 reported symptoms, total and by age, socio-demo-
graphic variables. Source: Based on INE Bolivia Households Survey, 2020
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people aged 60 + are lower than the other age groups. The percentage of 
people aged 30–44 and 45–59 living alone is similar, higher than those aged 
60 + . These results show behaviour contrary to those established in other 
studies, regarding the greater vulnerability of people living alone, although the 
behaviour is confirmed for people living in groups of three or more.

As for education, for the 30–44 and 45–59 age groups, a positive trend is 
observed as the number of years of education increases. For the 60 + group, 
those with 0–6 years of education report lower percentages than for the rest of 
the years of education, although the percentage is maintained for people with 7 
and more years of education. These results are contrary to what some studies 
show regarding the inverse relationship between educational level and COVID-
19 symptoms.

In addition, the differences in the number of people who reported COVID-19 
symptoms according to ethnicity show a higher percentage in non-indigenous peo-
ple. In both ethnic groups, people aged 45–59  years report higher percentages, 
followed by those aged 30–44 years. Finally, people aged 60 + report lower per-
centages, but this is higher for non-indigenous people. These results are contrary 
to what some studies show that indigenous people are more vulnerable.

On the other hand, as for differences by gender, higher percentages report-
ing COVID-19 symptoms were observed in men. In both groups, people aged 
45–59 years report higher percentages, followed by those aged 30–44 and, finally, 
those aged 60 + . The gender behaviour is by the studies that refer to the greater 
vulnerability of men—although this behaviour, when analysed by age group, is con-
trary to what some studies show, placing older persons more vulnerable to the other 
age groups.

Finally, regarding the area of residence, people living in urban areas reported 
higher percentages of COVID-19 symptoms than those living in rural areas. In both 
areas of residence, a higher percentage was observed in people aged 45–59 years, 
followed by those aged 30–44 years, with people aged 60 + at the end.

In summary, the analysis of trends by age and sociodemographic variables 
shows that the group of people aged 45–59 years are those who report COVID-
19 symptoms with the highest percentage, followed by the 30–44 group, and 
finally the 60 + group. The percentage of people aged 60 + who report COVID-
19 symptoms, disaggregated by education, does not show much variation among 
those with 7 or more years, so the behaviour of this variable will be seen in the 
logistic regression models. On the other hand, people aged 30–44  years who 
live alone, and report COVID-19 symptoms have a higher percentage than the 
rest of household living arrangements, unlike the other two age groups, which 
show lower percentages in people living alone. Inequalities are also observed 
in terms of ethnic status, unfavourable for non-indigenous people; in terms of 
gender, unfavourable for men, and, finally, disadvantageous for people living in 
urban areas.

Figure  3 shows the descriptive analysis of the trends of people who self-
reported COVID-19 symptoms, disaggregated by ethnic condition. In employ-
ment type, unfavourable percentages are observed for low-skilled workers, being 
higher in non-indigenous people. In management, administrative and professional 
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and technical, higher percentages are observed, but they are similar for both ethnic 
groups. The same is true for people who do not work, with lower percentages, but 
similar in both ethnic groups.

In turn, for people living alone and couples with/without children, in the 
case of non-indigenous persons, higher percentages are observed than for indig-
enous persons. Only in couples with/without relatives are there no differences 
by ethnic condition.

Regarding years of education, the percentage of people reporting COVID-19 
symptoms with up to 11  years of education is higher in non-indigenous people, 
equal in people with 12 years of education, and higher in indigenous people with 
13 + years of education.

Concerning age, the differences in people who reported COVID-19 symp-
toms according to ethnic condition show a higher percentage in non-indigenous 
people. In both ethnic groups, people aged 45–59 years report higher percent-
ages, followed by those aged 30–44  years. Finally, people aged 60 + report 
lower percentages, but this is higher for non-indigenous people. These results 
are contrary to what some studies show that indigenous persons are more 
vulnerable.

In terms of gender, the highest percentages are in men of both ethnic conditions, 
being higher for non-indigenous men. Finally, the percentage of people residing in 

Fig. 3  Bolivia: Percent of people with COVID19 reported symptoms, total and by ethnicity, socio-demo-
graphic variables. Source: Based on INE Bolivia Households Survey, 2020
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urban areas is approximately double that of those living in rural areas, being higher 
for non-indigenous people.

In summary, the trend analysis shows, in general, higher percentages of 
people who reported COVID-19 symptoms in those of non-indigenous status, 
except in people with more years of education (13–22  years), where a higher 
percentage is reported in indigenous people. On the other hand, no difference 
is found in the percentages of people who perform management, administrative, 
and professional, and technical work, and those who do not work; and those 
who live in couples with/without relatives.

Table 3 reports the logistic regression results. Model 1 reports the result of 
the logistic regression, in which the age variable and the rest of the sociode-
mographic variables are included (Employment type, Household living arrange-
ments, Years of education) and control variables (Gender, Current status, Resi-
dence area). The persons who lived alone were less likely than those living in a 
Couple with/without relatives’ household arrangement to self-reported COVID-
19 symptoms (OR = 0.79, 95% CI: 0.66–0.93, p < 0.01). The odds to self-
reported COVID-19 symptoms of the older persons aged 45–59 (OR = 1.44, 95% 
CI: 1.28–1.63, p < 0.05) were relatively more likely (44%) than younger people 
(20%) (OR = 1.20, 95% CI: 1.06–1.35, p < 0.01). Also, the odds for those liv-
ing in urban areas were more likely than those living in the rural area to self-
reported COVID-19 symptoms (OR = 1.68, 95% CI: 1.50–1.89, p < 0.05). The 
Bayesian information criterion (BIC) = 15,237.77.

Model 2 reports the result of the logistic regression, in which the variable ethnic 
condition and the rest of the sociodemographic variables are included (Employment 
type, Household living arrangements, Years of education) and control variables 
(Gender, Current status, Residence area). The persons who worked in Manage-
ment, Administrative and professional, and technical were more likely than those 
who were not working to self-reported COVID-19 symptoms (OR = 1.46, 95% CI: 
1.08–1.97, p < 0.001). The odds of living alone were still 23% less than those living 
with a couple and with/without relatives (OR = 0.77, 95% CI: 0.65–0.91, p < 0.01). 
Persons with some high school (7–11 yrs.) were more likely than those with col-
lege or greater education to self-reported COVID-19 symptoms (OR = 1.16, 95% 
CI: 1.01–1.34, p < 0.001). The odds of male to self-reported COVID-19 symptoms 
are 10% greater than female (OR = 1.10, 95% CI: 1.02–1.20, p < 0.001). And those 
who were living in urban areas were more likely than those living in the rural area 
(OR = 1.68, 95% CI: 1.50–1.89, p < 0.05). The value of BIC = 15,262.73.

Model 3 reports the result of the logistic regression, in which the variables age 
and ethnicity are included, in addition to the rest of the sociodemographic variables 
(Employment type, Household living arrangements, Years of education) and control 
variables (Gender, Current status, Residence area).

The odds of persons who worked in Management, Administrative and profes-
sional, and technical were 36% more likely than those who were not working to 
self-reported COVID-19 symptoms (OR = 1.36, 95% CI: 1.01–1.84, p < 0.001). 
Those who were living alone were less likely (21%) than those living in a Cou-
ple with/without relatives’ household arrangement to self-reported COVID-19 
symptoms (OR = 0.79, 95% CI: 0.66–0.94, p < 0.01). The odds to self-reported 
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Table 3  Bolivia: Odds ratio for employment type and other factors reporting COVID-19 symptom, 2020

Model (4)

Interacted model by ethnicity

Model 1 Model 2 Model 3 Non-indigenous Indigenous

Variable
  Employment type (3:Not working)
    Low-skilled worker 1.12 1.21 1.13 1.12 Ɨ 1.27

(0.163) (0.176) (0.165) (0.230) (0.352)
    Management, Administrative 

and professional and technical
1.35 1.46* 1.36* 1.36 Ɨ 1.50
(0.207) (0.223) (0.209) (0.286) (0.413)

  Household living arrangements (3:Couple with/without relatives)
    Living alone 0.79** 0.77** 0.79** 0.87 Ɨ 0.68**

(0.069) (0.068) (0.070) (0.098) (0.096)
    Couple with/without children 0.91 0.93 0.92 1.03 Ɨ 0.75 **

(0.051) (0.052) (0.052) (0.073) (0.069)
  Years of education (4:13–22 yrs)
    Grade (0–6 yrs) 0.90 0.91 0.92 0.87 Ɨ 0.89

(0.060) (0.061) (0.063) (0.077) (0.105)
    Some high school (7–11) 1.12 1.16* 1.14 1.12 Ɨ 1.05

(0.081) (0.083) (0.082) (0.099) (0.137)
    High school graduate (12) 0.98 1.00 0.99 0.99 Ɨ 0.90

(0.065) (0.066) (0.066) (0.078) (0.117)
  Age (3:60 +)
    30–44 1.20** 1.19** 1.11 Ɨ 1.26*

(0.075) (0.074) (0.091) (0.124)
    45–59 1.44*** 1.44*** 1.32** Ɨ 1.59***

(0.090) (0.090) (0.111) (0.149)
  Etnicity (1:Non-indigenous)
    Indigenous 0.92 0.93

(0.042) (0.043)
  Gender (2:Female)
    Male 1.12 1.10* 1.12** 1.03 Ɨ 1.27**

(0.049) (0.048) (0.049) (0.058) (0.090)
  Current status (2:Working)
    Not working 0.92 0.92 0.92 0.86 Ɨ 0.95

(0.129) (0.128) (0.129) (0.058) (0.190)
  Residence area (1:Rural)
    Urban 1.68*** 1.68*** 1.67*** 0.96 Ɨ 0.40***

(0.100) (0.101) (0.100) (0.080) (0.034)
Constant 0.11*** 0.12*** 0.11*** 0.18*** 0.18***

(0.019) (0.021) (0.019) (0.040) (0.040)
Number of obs 16,910 16,910 16,910 16,910
LR chi2(dfs) 276 241 279 353
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COVID-19 symptoms of the older persons aged 45–59 (OR = 1.44, 95% CI: 
1.27–1.62, p < 0.05) were relatively more likely (44%) than younger people 
(OR = 1.19, 95% CI: 1.05–1.35, p < 0.01). The odds of male to self-reported 
COVID-19 symptoms are 12% greater than female (OR = 1.12, 95% CI: 
1.03–1.23, p < 0.01). And the odds who were living in urban areas were 67% 
more likely than for those living in rural areas (OR = 1.67, 95% CI: 1.48–1.87, 
p < 0.05). The value of BIC = 15,244.98.

Model 4 reports the result of the logistic regression interacted by ethnicity. 
The odds for indigenous living alone to self-reported COVID-19 symptoms 
is 32% less likely than the non-indigenous living alone (OR = 0.68, 95% CI: 
0.51–0.89, p < 0.01). The indigenous living in a couple with/without children 
household arrangement were less likely than those non-indigenous (OR = 0.75, 
95% CI: 0.62–0.90, p < 0.01). The odds of indigenous people of age 30–44 
were more likely (26%) than non-indigenous of the same age to self-reported 
COVID-19 symptoms (OR = 1.26, 95% CI: 1.04–1.53, p < 0.01). The odds of 
indigenous persons of age 45–59 were 59% (OR = 1.59, 95% CI: 1.32–1.91, 
p < 0.05) more likely than non-indigenous to self-reported COVID-19 symp-
toms (OR = 1.32, 95% CI: 1.12–1.55, p < 0.01). The odds for indigenous male 
were relatively more likely (27%) than non-indigenous male (OR = 1.27, 95% 
CI: 1.10–1.46, p < 0.01). The odds to self-reported COVID-19 symptoms 
for indigenous living in rural area (OR = 0.40, 95% CI: 0.34–0.47, p < 0.05) 
were less likely than those non-indigenous living in rural area. The value of 
BIC = 15,287.89.

Discussion

The proposed objectives of this article were to determine the association between soci-
odemographic variables (employment type, household living arrangements, years of 
education, age) with self-reported COVID-19 symptoms. And to investigate whether this 

Reference categories are in parentheses next to the category
Standard errors in parentheses
*p < 0.05, **p < 0.01, ***p < 0.001 (two-tailed tests)
Ɨ Significant differences p < 0.05 (two-tailed tests)
Source: INE Households Survey, 2020

Table 3  (continued)

Model (4)

Interacted model by ethnicity

Model 1 Model 2 Model 3 Non-indigenous Indigenous

Prob > chi2 0.000 0.000 0.000 0.000

Pseudo R2 0.018 0.016 0.018 0.023
BIC 15,238 15,263 15,245 15,288
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relationship shows inequalities by ethnicity and age. This study focuses on the Bolivian 
population, disaggregating into three age groups to analyse the effect of the pandemic on 
the aging process, and disaggregating by ethnicity to establish inequalities in response to 
COVID-19. The use of data from the Household Survey facilitates the analysis, although 
as this is the first time that some questions related to COVID-19 are included, their sen-
sitivity to the context should be taken into account and, hopefully, more information will 
become available in the following years, to be able to carry out longitudinal studies.

The age trend analysis by sociodemographic variables shows that the group of peo-
ple aged 45–59 years are those who report COVID-19 symptoms with the highest per-
centage, followed by the group of 30–44, and finally the 60 + people, consistent with 
the findings of Paz (2020). The percentage of people aged 60 + who report COVID-
19 symptoms, disaggregated by education, does not show much variation among 
those with 7 or more years, so the behaviour of this variable will be seen in the logistic 
regression models. On the other hand, people aged 30–44 years who live alone, and 
report COVID-19 symptoms have a higher percentage than the rest of household living 
arrangements, unlike the other two age groups, which show lower percentages in peo-
ple living alone. Inequalities are also observed in terms of ethnic status, unfavourable 
for non-indigenous people; in terms of gender, disadvantageous for men, and, finally, 
unfavourable for people living in urban areas.

The analysis of the trends by ethnicity shows, in general, higher percentages of people 
who reported COVID-19 symptoms in those of non-indigenous status, except in people 
with more years of education (13–22 years), where a higher percentage is reported in 
indigenous people. On the other hand, no difference is found in the percentages of peo-
ple who perform management, administrative, and professional, and technical work, and 
those who do not work; and those who live in couples with/without relatives.

The results of the regressions show that when the age-group variable is 
included the persons living alone were less likely than those living in a Cou-
ple with/without relatives’ household arrangement to self-reported COVID-19 
symptoms contrasting with the findings of González-González et al.(2021) and 
Welti-Chan and Ramírez-Penagos (2021); The odds of the older persons aged 
45–59 were relatively more likely than younger people, consistent with the 
findings of Paz (2020). Also, the odds for those living in urban areas were more 
likely than those living in rural areas to self-reported COVID-19 symptoms.

Including the ethnicity variable shows that persons who worked as Manage-
ment, Administrative and professional, and technical were more likely than 
those who were not working to self-reported COVID-19 symptoms. The odds of 
living alone were less than those living with a couple and with/without relatives. 
Persons with some high school (7–11 yrs.) were more likely than those with 
college or greater education to self-reported COVID-19 symptoms. The odds of 
male self-reported COVID-19 symptoms are greater than female. And those who 
were living in urban areas were more likely than those living in rural areas.

Including the variable of ethnicity and age group show that persons who worked 
in Management, Administrative and professional, and technical were more likely 
than those who were not working to self-reported COVID-19 symptoms, contrasting 
with the findings of Nájera and Huffman (2020), possibly this is due to the high flex-
ibility in complying with sanitary measures, as well as to the social situation they 
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were going through. Those who were living alone were less likely than those liv-
ing in a Couple with/without relatives’ household arrangement, consistent with the 
findings of Oxfam (2020), which can be explained by the lack of contact with other 
people, as opposed to those residential arrangements in which they live with more 
people, susceptible to contagion. The odds of the older persons aged 45–59 were rel-
atively more likely than younger people, consistent with the findings of Paz (2020), 
which can be explained is because this age group had to carry out activities outside 
the home, such as buying food or for activities related to the political and social situ-
ation, temporarily put aside the quarantine, going to places with more people, so the 
risk of contagion increased. The odds of male self-reported COVID-19 symptoms 
are greater than female. And the odds who were living in urban areas were more 
likely than for those living in rural areas.

The analysis of the interacted models by ethnicity shows that the odds for indig-
enous living alone to self-reported COVID-19 symptoms are less likely than the 
non-indigenous living alone. As well the indigenous living in a couple with/with-
out children household arrangement were less likely than those non-indigenous. 
The odds of indigenous people of age 30–44 were more likely than non-indige-
nous of the same age, and the odds of indigenous persons of age 45–59 were more 
likely than non-indigenous to self-reported COVID-19 symptoms. The odds for 
indigenous male were relatively more likely than for non-indigenous males. The 
odds of self-reported COVID-19 symptoms for indigenous living in rural areas 
were less likely than those non-indigenous living in the rural area.

These results show inequalities in the self-reported COVID-19 symptoms, being 
higher for persons aged 45–59 years, followed by those aged 30–44 years, and lower 
for persons aged 60 + , which is somehow contrary to some findings that place older 
persons with higher vulnerability (Eyzaguirre & Olivera, 2020) and in agreement 
with Taboada et al (2021). This may show, in some way, the inequalities of access 
for people 60 + , who due to quarantine measures could not/would not register when 
they presented self-reported COVID-19 symptoms.

Likewise, non-indigenous people show higher risks of self-reported COVID-
19 symptoms, a situation that is contrary to the findings of Mesa Vieira et al. 
(2020), in which they establish that, due to differences in the immune profile, 
the response to a new virus, such as SARS-CoV-2, can be unexpected and even 
deadly in minority populations. Also, this could be explained by the inequali-
ties in access to health services by indigenous people, generating an underre-
porting of this population, and/or by cultural and informational factors that did 
not report self-reported COVID-19 symptoms.
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Conclusions

This study is the first to use information from the 2020 Household Survey in 
Bolivia, referring to the behaviour of COVID-19. In this regard, there are interest-
ing findings, although they must be interpreted considering the entire political and 
social context in which the survey was conducted. As established in the section 
on the independent variable, the information from the self-reporting of symptoms 
by COVID-19 could be overrepresented for the non-indigenous population and/
or underrepresented for indigenous people, so it is recommended that the results 
presented in this study should be interpreted taking this aspect into consideration. 
It could be interesting to reinforce/refute these results with information from new, 
updated, and higher quality household surveys.

Younger people (45–59 age group) show higher risk factors to self-report 
COVID symptoms than older adults (60 +), which show lower risks. These are 
increased in people working in managerial, administrative and professional, and 
technical positions, those living in a household with/without relatives, men, 
those living in urban areas, and/or non-indigenous people.

As established in the objectives, this study suggests that the effects of 
COVID-19, although it affects the elderly, it is important to consider that people 
under 60 years of age show a higher risk of infection, establishing a contribution 
for studies on aging, understood as a process, and on the other hand, indigenous 
people show a lower probability of infection by COVID-19, unlike those studies 
that establish them as a more vulnerable population, as established by Flores-
Ramírez et al. (2021).

Limitations

This is the first large-scale survey to include questions related to COVID-19 
in Bolivia, and the data collection was conducted in the decline of the first 
wave of the pandemic, but also coming out of a delicate social process in which 
important political events took place, which are detailed in the Bolivia section.

In addition, it should be considered that there could be an over-registration 
in the data of the self-reporting of persons by COVID-19 and under-registration 
in the data of persons confirmed by COVID-19 by laboratory, also due to the 
social problems that accompanied the pandemic.
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