Investigaciones Geogréficas * Instituto de Geografia ® UNAM
eISSN: 2448-7279 * DOI: dx.doi.org/10.14350/rig.60457 * ARTICLES

Num. 107 * April ® 2022 * ¢60457

www.investigacionesgeo graﬁcas. unam.mx

GEOGRAFIA

W),

COVID-19 in Hidalgo, Mexico. A study of territorial inequalities

COVID-19 en Hidalgo, México. Un estudio de las desigualdades

territoriales

Patricia Catalina Medina Pérez* y Héctor Jests Tapia Ferndndez**

Recibido: 11/08/2021. Aceptado: 01/02/2022. Publicado: 30/03/2022.

Abstract. Introduction: The ongoing global pandemic due
to the COVID-19 virus has had varying impacts on the
quality of life in different regions. This article aims to iden-
tify areas of high social vulnerability in the municipalities
in Hidalgo with information gathered in 2015.

Methodology: The social vulnerability index was calcu-
lated by using the principal component analysis technique
along with geographic information systems to evaluate its
relationship with COVID-19 fatality ratio. Variables were
constructed based on information taken from the 2015
Intercensal Survey for municipalities.

Results: Two regions, one in the northeast and the other
in the southwest of the state of Hidalgo, showed a strong re-
lationship between social vulnerability and the fatality ratio.

Conclusions: The variables that best explain social vul-
nerability in the Municipalities in Hidalgo are those that
contemplate population characteristics. The findings could
be used in planning social actions so that they not only focus
on health care services in order to reduce the impacts of the
current pandemic and reduce mortality due to COVID-19
in the most vulnerable sectors in Municipalities in Hidalgo.

Keywords: COVID, inequalities, territory, mortality, social
vulnerability.

Resumen. Introduccién. La pandemia mundial en curso,
debido al virus COVID-19, ha tenido diversos impactos
en la calidad de vida en diferentes regiones. Este articulo
tiene como objetivo identificar 4reas de alta vulnerabilidad
social en los municipios hidalguenses con informacién
recopilada en 2015.

Metodologia. Se calculé el indice de vulnerabilidad
social utilizando la técnica de andlisis de componentes prin-
cipales junto con sistemas de informacién geogrifica para
evaluar su relacién con la tasa de letalidad por COVID-19.
Las variables fueron construidas a partir de informacién
extraida de la Encuesta Intercensal 2015 para municipios.

Resultados. Dos regiones, una en el noreste y otra en el
suroeste del estado de Hidalgo, México, mostraron una fuer-
te relacién entre la vulnerabilidad social y la tasa de letalidad.

Conclusiones. Las variables que mejor explican la
vulnerabilidad social en los municipios hidalguenses son
aquellas que contemplan las caracteristicas de la poblacién.
Los hallazgos podrian ser utilizados en la planificacién de
acciones sociales para que no solo se enfoquen en los servicios
de salud para reducir los impactos de la actual pandemia y
reducir la mortalidad por COVID-19 en los sectores mds
vulnerables de dichos municipios.

Palabras clave: COVID, desigualdades, territorio, morta-
lidad, vulnerabilidad social.
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INTRODUCTION

The spread of crises through a region, in time, force
and speed, is usually distinct. The impacts of crises
reveal underlying social disparities in different re-
gions: some regions recover quickly while others
struggle to recover (Pontarolo & Sampieri, 2018).
The before and after COVID-19 outbreak has nega-
tively affected the quality oflife globally. Many cou-
ntries are unable to cope with the negative effects
on economic activities, healthcare and education.

The term social vulnerability is recently being
used as a tool to measure the impact of diseases
on a population. In a pandemic, overlooked social
deprivations become much more apparent. The
impact of a pandemic is greater in low-income
groups, who have limited available resources and
access to information in order to mitigate the
spread of diseases (Sdnchez, et al., 2020).

Mexico has the fourth highest COVID-19
deaths worldwide, after the United States, Brazil
and India, and 2,281,355 confirmed cases of CO-
VID-19 as of February 28, 2021. The COVID-19
pandemic situation has made the severity of social
inequalities such as income, healthcare and edu-
cation in Hidalgo even more obvious. The already
complex pre-pandemic situation has been exacer-
bated by the impacts of the disease and its related
adverse side effects, which have been hard hitting
especially on the vulnerable groups in society.

In the socioeconomic sphere, data from CO-
NEVAL (2018c) revealed that in Mexico 52.4 per-
cent of the population lives in poverty, 9.3 percent
in extreme poverty; and 47.6 percent earn incomes
below the poverty line. Looking at other poverty
measurement variables, 43.6 percent of homes
across Mexico do not have internet access, 19.8
percent do not have access to basic services such
as drinking water inside their homes and proper
indoor plumbing, and 27.6 percent of the homes
are overcrowded (INEGI, 2010).

The pandemic’s behavior in Mexico affirms that
the country’s public policies were not enough to
cope with the health emergency. Upon the arrival of
SARS-CoV-2, the country already had a fairly poor
and unhealthy population, with a high morbidity
rate due to chronic-degenerative diseases (Partida,
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2004). There are regional variations in mortality
rates according to the socioeconomic and health
condition in such groups. The inadequate health-
care system with its deficient hospital infrastructure
has been incapable of dealing with the people who
require specialized care.

In Mexico, the number of available hospital
beds is 1.5 per 1000 people, which is way below the
world average of 2.7 beds according to the World
Bank (2015). Hospital infrastructure is concentra-
ted in less marginalized areas and health resources
are unevenly distributed throughout the country,
so there are major shortages in marginalized areas.
Diseases such as diabetes, hypertension and obesity
are increasingly prevalent in Mexicans; however,
other factors, such as the increase in domestic
violence, unwanted pregnancies UNFPA (2020)
stress-related problems during the lockdown and
treatment interruption of the aforementioned chro-
nic diseases since many general hospitals, have been
used as designated COVID hospitals and people
continually living in fear of contracting the virus
have worsen the general health of people with such
chronic diseases during the pandemic, which has
added even more pressure on the already strained
healthcare system.

The main causes of morbidity in the State of Hi-
dalgo are infectious diseases, with acute respiratory,
urinary and intestinal diseases and obesity being the
most prevalent (Ddvila et al., 2014). Nine out of
ten deaths are caused by non-communicable disea-
ses (Health Services in Hidalgo, 2017). According
to Hanff, Harhay, Marrén, Cohen, & Mohareb
(2020), having comorbidities increases the develo-
pment of severe stages of the COVID-19 disease.

The leading cause of death in people from
Hidalgo before COVID-19 was heart disease,
followed by diabetes, cerebrovascular disease,
cirthosis, chronic obstructive pulmonary disease,
accidents, hypertension related diseases, nephritis,
acute respiratory infections and protein-calorie
malnutrition (Health Services in Hidalgo, 2017.
In the case of diabetes, geriatric patients with
heart and kidney disease are more susceptible to
reaching more severe stages of COVID-19, since
they are more at risk of getting infections, especially
influenza and pneumonia (Gupta, et al., 2020).
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This work is an analysis of social vulnerability
as it relates to mortality due to COVID-19 using
the fatality ratio, which could serve as a benchmark
for decision-making to protect the most vulnerable
sectors in municipalities in Hidalgo. The socioe-
conomic information from CONEVAL (2018a)
and COVID-19 mortality data by municipality,
published in official sources, are used for reference
(Government of Mexico, 2021).

The concept of social vulnerability

Over recent decades, Mexico has been known for
its widespread inequalities, which is observed in
every state. The unequal distribution of the be-
nefits provided by cities in highly urbanized and
globalized societies results in a series of asymmetries
(Busso, 2005) that also affects specific groups (age,
sex, territory, income level) and limits their ability
to cope with the adverse impacts such inequality
causes [14]. The concept of vulnerability provides
a multidimensional perspective that incorporates
conditions of helplessness, insecurity and exposure
to risks (Chambers, et al., 2018), and also includes
the availability of resources and strategies to face
adverse impacts (Pizarro, 2001).

Poverty measurements descriptively evaluate
the resources that are available to individuals;
however, the vulnerability approach incorporates
the role of economic and social institutions. The
term vulnerability refers to the inability of the
weakest groups of society to cope with adverse
impacts. Helplessness is not always attributable to
low income, which is indicative of poverty (Pizarro,
2001). CONEVAL (2018b) defines poverty as any
condition that violates an individual’s dignity and
limits their basic rights and freedom. From the
perspective of multiple factors, the poverty line is
the minimum income considered as sufficient to
buy essential goods to satisfy a person’s or family’s
basic needs. People who earn incomes below the
poverty line usually lack the resources overcome
poverty (Busso, 2005).

Poverty is also measured by a person’s access to
health services, social rights and economic well-
being. These standards were put in place by the Sta-
te and are meant to protect the social and human
development of the people (Di Caro, 2017; Espon
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& Cardiff University, 2013). Poverty is a measure
of a series of deficiencies that limit physical, human
or social capital. These deficiencies are from two
large groups, the first is well-being, which compri-
ses the Unsatisfied Basic Needs (UBN) (Feres &
Mancero, 2001) and of assets modules (Kaztman,
et al., 1999). The second group is associated with
fundamental human rights and the role of the State
in guaranteeing they are met.

The vulnerability approach involves a change
in the assumptions of policies that are aimed at
the poor, so that they no longer focus on the lack
of income; and their outlook on subsidies and
mobilization of the resources and capabilities of
the poor are broaden (Busso, 2005).

Analyzing assets belonging to the poor provi-
des insight transitions out of poverty; therefore,
the vulnerability approach gives an added value
in terms of better understanding poverty and de-
veloping more appropriate solutions for reducing
long-term poverty (Mosser, 1998). The resources
that the poor have or lack are called “assets” and
can be tangible or intangible: natural, physical, so-
cial, financial and human capital (Kaztman, et al.,
1999). Vulnerability is a dynamic concept, which
records changes as people move in and out of pover-
ty; even though the poor are the most vulnerable,
not all vulnerable people are poor (Mosser, 1998).

Poverty, vulnerable populations or popula-
tions at social risk, are terms that describe how
households and individuals in Hidalgo live. The
following section focuses on these inequalities and
shows how social determinants such as income,
unemployment, ethnicity and gender can cause and
/ or aggravate health issues, making this work per-
tinent in the reduction of such disparities among
the populations.

Context of inequality in Hidalgo:

social vulnerability

The urban growth process that has been taking
place in Mexico since the mid-twentieth century
has caused regional imbalances by giving large
cities a more dominant role than rural areas. The
characteristics of the cities allow people to take
advantage of the infrastructure and access to urban
services, meanwhile there is scarcity of resources
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and the lack of opportunities in the rest of the
country (Bossier, 2013).

The state of Hidalgo is located in the central
highlands of Mexico, and it is made up of 84 mu-
nicipalities. Its territorial configuration is divided
into two large regions: the region that falls within
the Sierra Madre Oriental and the valley region.
The first region is characterized by mountainous
terrains at average heights of 2500 meters above
sea level and climates ranging from tropical to cold
temperate (mixed and deciduous forests). The se-
cond region is made up of inter-mountain valleys
with a steppe climate.

Hidalgo has registered a slow and delayed ur-
banization process, which has resulted in spatial
inequalities between urban and rural areas. This
physically differentiated context is also perceived
in the social sphere, the valley regions have had
urban and industrial growth since the nineties with
the expansion of the road network, the coverage of
electrical infrastructure, telecommunications and
promotion of iron and steel, fertilizers and raw
materials (Garza, 2003), and its proximity to the
Mexico City Metropolitan Area (ZMCM, Spanish
acronym). Meanwhile, the mountainous regions
at the north have remained stagnant and have the
worst living conditions in the state (Garza, 2003).

Geographically, Hidalgo was built as a de-
veloping site due to the specific public policies
related to the investment and creation of first level
industrial infrastructure projects. The four large
metropolitan areas of Hidalgo (Pachuca, Tizayuca,
Tula and Tulancingo) belong to the megalopolis
of Mexico City, which represents one of the den-
sely populated regions of Mexico (Lépez-Rangel,
2010). The proximity of large urban centers
produces significant stress in emerged areas with
rapid changes in land use, mainly with the growth
of urban areas (Hernindez-Flores et al., 2017).
Due to their well-known geographic position, the
metropolitan areas of Pachuca and Tulancingo
increased road network during the last decade.
The highway called “Arco Norte” along with fe-
deral highway 84 will constitute an improvement
for services to people, trading and commuting
(Casado-Izquierdo, 2012), especially in the central
region of the country and Mexico City. However,
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the north and east of the state are totally isolated
from this development due to the Sierra Madre
Oriental, where the municipalities are characte-
rized by their poor infrastructure, migration to
the United States and high marginalization. With
industrial development, population growth occurs,
as the metropolitan area of Pachuca. In addition
to the municipality of Mineral de la Reforma is
located, which is one of the municipalities that
shows a increased percentage of urbanization and
the largest annual growth rate in Mexico (INE-
GI, 2020). However, regional public planning in
Hidalgo (Rolddn-Cruz, 2017) has resulted in go-
vernment control to reorient urban and industrial
growth with an overwhelming relationship with
its physical environment. (Herndndez-Flores ez
al., 2017).

Despite the urban growth seen in some cities
in the country, Hidalgo’s growth is only observed
in the capital Pachuca, and Tulancingo and Tula,
which became a part of the city system in 1990 and
2000, respectively (Unikel, 1976; Sobrino, 2003).
In the case of Pachuca, despite its proximity to the
ZMCM, it shows a lack of development, because
its industries are located in the outskirts of Mexico
City, but its growth has not been driven toward the
interior of the state.

According to INEGI (2015), 2.9 million people
live in Hidalgo, and more than half of them live
in urban centers. It is quite clear why the rural
municipalities in the state are at such a. There is
a distinctive social polarization between the two
sectors: the clusters located to the south, with ac-
celerated urban growth and provision of services;
and those located in the mountainous region of the
Sierra Oriental, to the north. There is a social gap
and marginalization in the north due to physical
distance, and also due to geographic conditions
that restrict and segregate the settlements in this
region and limit the availability of basic services.

According to CONEVAL (2018b), 49.4 per-
cent of people in Hidalgo live in poverty and 9.3
percent of such people live in extreme poverty.
There is a huge social gap that affects around 80.1
percent of the population in Hidalgo. Regarding
housing conditions, 9.6 percent of homes in Hi-
dalgo are poorly built and have limited space, 24.3
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percent of these homes do not have adequate access
to basic services, 5.9 percent do not have water
indoors, 8.6 percent do not have access to proper
indoor plumbing and 3.28 percent of the homes
have dirt floors; 80 percent of homes do not have
internet access.

Regarding education, there is significant degree
of educational backwardness in the state: 10.3 per-
cent of people 15 years and over have not finished
high school and 6.7 percent of the population have
no schooling at all.

Approximately 17 percent of the population
does not have access to health care services. More
than 68 percent of the population does not have
access to Social Security, which provides an over-
view of the social disadvantage that almost two
million people must face during the current health
emergency.

Of the 84 municipalities in Hidalgo, 71 per-
cent are above the average in terms of the number
of people living in poverty and 52 percent of the
people live in extreme poverty in these munici-
palities. The municipalities that lead the 2015
poverty values were: Xochiatipan (91.7%), Yahua-
lica (87.5%), Nicolds Flores (84.4%), Huazalingo
(84.2%) and Tlanchinol (84.0%).

In terms of extreme poverty in 2015 (see figure
1), the municipalities Xochiatipan, which showed
an increase in the level of poverty and extreme
poverty from 2010 to 2015, (44.1%), Yahua-
lica (39.1%), Tepehuacdn (38.7%), Huehuetla
(35.7%) and Tlanchinol (30.2%) recorded the
highest numbers. The lowest values of extreme
poverty in 2015 were: Mineral de la Reforma
(1.2%), Pachuca (1.9%), Epazoyucan (1.9%),
Atotonilco de Tula (2.1%) and Tlanalapa (2.3%).
In Xochiatipan, educational backwardness was
observed in 33.1 percent of the municipalities
in 2010 and increased to 39.1 percent in 2015.
However, the lack of access to social security, which
affected 83.67 percent of the population in 2010
and 70.1 percent in 2015, and the lack of access
to basic housing services, 97.6 percent and 93.3
percent in 2010 and 2015 respectively stood out
(CONEVAL, 2018b).

However, in the municipalities with the lowest
poverty levels in 2010 (see figure 2), Mineral de la
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Reforma (20.86%), Pachuca (31.76%), Atotonilco
(34.7%), Atitalaquia (35.46%) and Epazoyucan
(37.97%), the situation is very different. In Mineral
de la Reforma and in the municipalities that topped
the list of the lowest poverty levels at the municipal
level, there was a very low level of educational bac-
kwardness (8.6%), and less people without quality
living spaces (3.9%) and access to basic housing
services (4.2%) in 2010 that the same trend was
observed in the 2015.

Figures 1 and 2 show the social inequality
existing in the municipalities of Hidalgo. It can be
observed in the data for 2010 and 2015. A positive
trend is observed in 2010 and 2015, although the
percentile increase is almost unnoticeable, and in
some cases drops. The poverty level in some mu-
nicipalities has increased over the 5-year period.

METHODOLOGY AND DATABASE

COVID-19 scenario in the municipalities

in Hidalgo

The objective of this section is to make an as-
sessment of the social vulnerability problem within
the municipalities of Hidalgo. The main contribu-
tion is to focus on showing the inequality and social
deterioration factors existing in these municipali-
ties, and how this inequality affects each region.

Social vulnerability index

To perform an extensive measurement of social
vulnerability, it is necessary to consider five di-
mensions: 1) Habitat, 2) Human capital, 3) Eco-
nomic, 4) Social protection and 5) Social capital
(Rodriguez, 2000). As a source of information, data
from the 2015 Intercensal Survey (EIC, Spanish
acronym) (INEGI, 2015) were used, and variables
related to the module of unmet basic needs (UBN)
were considered. Access to drinking water indoors,
indoor plumbing, homes with dirt floors, roofs
made up with waste material, access to appliances
such as washing machines, Internet access, level of
education, unemployed population, ethnicity, and
demographic variables such as female population
and percent of population age 60 and older; are
some of the variables that were analyzed.
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Figure 1. Poverty and extreme poverty by municipality, Hidalgo 2015. Source: Authors based on the information from
CONEVAL (2018b).
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Figure 2. Poverty and extreme poverty by municipality, Hidalgo 2010. Source: Authors based on the information from
CONEVAL (2018b).
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This study uses the analysis methodology that
includes the construction of a social vulnerability
index through the use of the principal components
technique and its location in the state based on
Geographic Information Systems (GIS).

The Principal Components Analysis (PCA) is
used to analyze the information by calculating the
proximity between cases and forming groups or
clusters of data; one characteristic feature of this
analysis is its exploratory nature (Alaminos, et al.,
2015). The objective is the reduce the number of
variables to a single indicator that expresses the con-
ditions of social vulnerability from the aforemen-
tioned components: human, economic and social
capital, and by characterizing the municipalities in
Hidalgo according to their context of inequalities.

After performing the PCA, an indicator of Mu-
nicipal Social Vulnerability (IVS, Spanish acronym
for social vulnerability indicator) is obtained, and
the variables used to construct it are shown in
Table 1.

Table 2 shows the variables used to construct
the IVS and their descriptive statistics. The infor-
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mation was taken from the EIC (INEGI, 2015).
Vulnerability was classified into five ranges: Very
high, High, Moderate, Low and Very Low through
the natural breaks method.

Fatality ratio

In order to measure the proportion of deaths
caused by the infectious disease SARS-CoV-2, the
Case Fatality Ratio (CFR) was calculated using the
World Health Organization’s methodology for
estimating mortality (WHO, 2020). The analysis
was performed at the cutoff of the date of this
analysis. The CFR estimate during an ongoing
epidemic provides a conditional estimation that
is affected by the notification of new cases. The
proportion of infected people who died out of the
confirmed cases is obtained; it is a measure of the
severity among the detected cases:

c tality ratio(CFR, %) = Number of deaths from the disease X100
ase fatality ratio 7= Number of confirmed cases of the disease

An analysis of mortality due to COVID-19 in
the municipalities in Hidalgo was carried out to

Table 1. Variables of the social vulnerability model in the municipalities of Hidalgo (n=84).

Variable Indicator Source Year
Vphaguafv Private homes with access to drinking water outside the house EIC 2015
Vph_lcto One room private homes EIC 2015
Vph_no_drenaj  Private homes lacking of basic services EIC 2015
Vph_no_servsan  Private homes without sanitary services EIC 2015
Vph_pisodti Private homes with dirt floor EIC 2015
mat_techosdes Private homes with roofs made of waste material EIC 2015
Vph_no_lav Private homes lacking of washing machines EIC 2015
Vph_no_inter Private homes lacking from Internet access EIC 2015
Pob_60ymas Population aged 60 and older EIC 2015
Pob_mujeres Female population EIC 2015
Pob_15sinesc Population aged 15 years and older without schooling EIC 2015
15sec_inc Population aged 15 years and older with incomplete secondary school EIC 2015
Pob_sinder Population without healthcare program EIC 2015
Pob_desoc Unemployed population EIC 2015
HLI Population aged 3 years and older speakers of an indigenous language EIC 2015

Source: Authors based on the information from INEGI (2015).
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Table 2. Descriptive statistics of the municipal social vulnerability model in Hidalgo (n=84).

Variable Average Standard Deflection

Homes without water service 535.05 648.51
One room homes 408.19 487.17
Homes without sewer system 778.44 792.64
Homes without basic services 368.77 345.55
Homes without electricity 126.65 85.04
Homes with dirt floors 295.69 320.74
Homes with roofs made up with waste material 75.45 140.90
Homes without washing machines 4191.52 3971.29
Homes without Internet access 7250.08 7041.22
Population aged 60 and older 3708.31 4005.85
Female population 17730.17 21653.72
Population aged 15 years and older without schooling 1640.17 1373.73
Population aged 15 years and older with incomplete 2561.58 3544.94
secondary school

Population without healthcare program 5891.08 8853.67
Unemployed population 1291.94 1287.54
Population speakers of an indigenous language 2946.10 3235.80

Source: Authors based on the information from INEGI (2015).

identify the possible relationships between the level
of social vulnerability of the population in these
municipalities and mortality (Araujo, 2015) due
to COVID-19.

The following maps (Figure 3) show the evolu-
tion of COVID-19 fatality one year after the first
case recorded in Hidalgo, from March 2020 to
February 2021. In Hidalgo a regionalized beha-
vior was observed. At the beginning of the period
analyzed, fatality registered in Hidalgo were mostly
in the municipality of Pachuca. Subsequently, the
disease started to spread toward the northern region
and there were very high levels of fatality, reaching
its maximum level in December 2020. There was
a decrease in fatalities in the next period, April to
December, 2020, in the following municipalities:
Zacualtipdn, San Salvador, Acaxochitldn, Tlana-
lapa, Huchuetla, Lolotla, Xochiatipa, Tenango de
Doria, Huautla, Jaltocan, Yahualica, Tlanchinol,
Tlahuiltepa, Tianguistengo, Tepehuacdn de Gue-
rrero, Chapulhuacin y Huehuetla.

In the southern region, the municipality of
Pachuca had the highest level of fatalities at the
beginning of the study period. However, this rate
fell until January 2021, when there was an upsurge
in fatality levels in the northern region. April to
August, 2020, the highest fatality rate was in the
following municipalities: Tlanalapa, San Salvador,
Tasquillo, Chilcuautla, Epazoyucan, Meztitldn,
Omitldn de Judrez. From January to February,
2021, the highest fatality rate was in the following
municipalities: Pachuca, Zapotldn, San Agustin,
Atotonilco y Tula de Allende.

In unique cases, municipalities had reduced
number of cases and the deaths of the confirmed
cases, which explains the high levels of fatalities.

RESULTS AND DISCUSSION

Seventy-one percent of the municipalities in
Hidalgo are below the average poverty level and
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Figure 3. Spatial distribution of fatality in Hidalgo by municipality (March 2020-February 2021). Source: Authors based
on the information from INEGI (2010) and Government of Mexico (2021).

52 percent of these are in conditions of extreme
poverty. This can be explained by significant popu-
lation growth and the local governments’ inability
to people with provide basic services.

To construct the social vulnerability index,
socio-demographic variables were considered. Ac-
cording to the data analysis, the variables associated
with the characteristics of the population played a

major role in explaining social vulnerability in the
municipalities in Hidalgo, which were grouped in
the first component with most of the variability
data (63.75%).

Access to health services, female population,
percent of the population age 60 and older, ethnici-
ty, percent of the population age 15 and older who
have not completed high school, homes without
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Internet access, and unemployed population, were
part of the group of variables that explained the so-
cial vulnerability by 80 percent (first component).

The regions with high rates of social vulnerabi-
lity are located in the northern, eastern highlands,
and western region (See Figure 4). These regions
with high levels of social vulnerability are characte-
rized by a lack of investment in infrastructure due
to the local governments’ inability to provide basic

COVID-19 in Hidalgo, Mexico. A study of territorial inequalities

public services. The northern region of Hidalgo has
high levels of poverty, and is home to a people who
earn low to very low incomes and whose homes
have limited access to basic services.

More than 40 percent of the municipalities in
Hidalgo had very high social vulnerability values.
The 10 municipalities at the top of this list are
Huehuetla, Huautla, La Misién, Yahualica, San
Bartolo Tutotepec, Xochiatipan, Tianguistengo,
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Chapantongo, Pacula, Agua Blanca de Iturbide
and Eloxochitldn. The municipalities with high
vulnerability make up 26 percent of the total,
including: Atotonilco el Grande, Metztitlan, Mi-
neral del Monte, Villa de Tezontepec, Epazoyucan,
Tepehuacdn de Guerrero, Tlanalapa, Calnali, Sin-
guilucan and Jaltocdn.

The very high levels of social vulnerability in the
above-mentioned municipalities explain the high
percentage of fatality (30-70%) that was recorded
in Pacula, La Misién, Tianguistengo, Yahualica,
Tepetitlin and in the municipalities with high
levels of vulnerability like Tepehuacdn, San Felipe
Orizatldn, among others (See Figure 4). The defi-
ciencies of the population in these municipalities
were related to inadequate housing conditions, low
income and the result of residing in small towns
that are isolated by the topography in the region.
The relationship between the total population of
the municipalities and the levels of very high and
high vulnerability was inverse; as the population
increased, the fatality rate decreased. This can be
explained by the lack of maintenance and imple-
mentation of infrastructure and equipment in these
municipalities, which increases the risk of a fatal
outcome. Without considering the limited access
to basic services such as drinking water and sani-
tation, which during a pandemic, directly affected
the most vulnerable population.

CONCLUSIONS

The crisis due to the COVID-19 pandemic has
mainly affected the most vulnerable population
of the municipalities analyzed, who have limited
or no access to social rights and no job security.
It is estimated that the conditions caused by the
pandemic will further increase the levels of income
and labor poverty and it could limit the resilience
to the impacts of poverty on the vulnerable popu-
lation that has been affected.

The analysis of social vulnerability and the
fatality ratio places the emphasis on the munici-
palities with people who are the most susceptible
to fatal outcomes so that the focus of social policy
actions would be to reduce the adverse effects of

COVID-19 in Hidalgo, Mexico. A study of territorial inequalities

the pandemic in the less fortunate populations
in the state.

The COVID-19 pandemic has highlighted the
existing asymmetries in Hidalgo and the maps he-
rein show the distribution of the most vulnerable
municipalities.

The cartographic analysis in this study makes it
possible to conclude that there are marked territo-
rial inequalities in Hidalgo. Despite the assumption
that in municipalities with high levels of social vul-
nerability such as the northern region, at the end of
the period analyzed, the fatality rates would remain
steadily high, surprisingly deaths due to COVID-19
have lowered in these regions. This can be explai-
ned by geographical factors such as topography,
limited mobility and population dispersion, which
limits grouping and social contact and has promo-
ted the reduction of deaths due to COVID-19.

Although the pandemic has affected the most
vulnerable groups, increasing extreme poverty and
their own segregation conditions have caused less
COVID-19 fatality in these groups. The foregoing
gives way to future analyses to follow up on the
phenomenon studied.

As for the southern region of the state, a con-
trary trend was observed. The case fatality rate was
concentrated in three main regions in the most
populous municipalities in Hidalgo, which are
close to the Mexico City Metropolitan Area: Tula,
Pachuca and Tulancingo. In these cases, although
they have reduced social vulnerability, the maps
showed an increase in deaths due to COVID-19
up to February 2021.

In view of the above, it can be concluded that
the case fatality rate in the municipalities in Hi-
dalgo has shown two distinct behaviors, based on
the two major regions that have contrasting geogra-
phical conditions, mobility and population density,
which have been determining factors in the number
of COVID-19 deaths recorded in the two regions.

REFERENCES

Alaminos, A., Frances, E, Penalva, C. y Santacreu, O.
(2015). Andlisis multivariante para las Ciencias So-
ciales. Ecuador: PYDOS.

12 o Investigaciones Geogrdficas ® elSSN: 2448-7279 * DOI: 10.14350/rig.60457 * Num. 107 * April ® ARTICLES ® 2022 60457



P C. Medina Pérez and H. J. Tapia Ferndndez

Araujo Gonzélez, R. (2015). Vulnerabilidad y riesgo
en salud: ;dos conceptos concomitantes? Novedades
en Poblacion, 11(21), 89-96. Available at htep://
scielo.sld.cu/scielo.php?script=sci_arttext&pid
=S1817-40782015000100007

Boisier, S. (2013). El humanismo en una interpretaciéon
contempordnea del desarrollo. Desenvolvimiento Re-
gional em Debate, 3(1), 1-22. Available at http://www.
periodicos.unc.br/index.php/drd/article/view/376

Busso, G. (2005). Pobreza, exclusién y vulnerabilidad
social. Usos, limitaciones y potencialidades para el
disefio de politicas de desarrollo y de poblacién.
https://www.redaepa.org.ar/jornadas/viii/AEPA/
B10/Busso,%20Gustavo.pdf

Casado-Izquierdo, J. M. (2012). La estructura policén-
trica de los mercados laborales locales de la Zona
Metropolitana del Valle de México. Investigaciones
Geogrdficas, 79, 97-118.

Chambers, B. D., Baer, R. J., Mc Lemore, M. R. y
Jelliffe-Pawlowski, L. L. (2018). Using Index of Con-
centration at the Extremes as Indicators of Structural
Racism to Evaluate the Association with Preterm
Birth and Infant Mortality. Journal of Urban Health,
96(2), 159-170. DOI: http://doi.org/10.1007/
s11524-018-0272-4

CONEVAL (2018a). National Council for the Evalua-
tion of Social Development Policy. Methodology for
the Multidimensional Measurement of Poverty in
Mexico (3. ed.). México: Coneval.

CONEVAL (2018b). National Council for the Evalua-
tion of Social Development Policy. Poverty Measu-
rement, United Mexican States, 2010-2015. Poverty
Indexes by municipality.

CONEVAL (2018c). National Council for the Evalua-
tion of Social Development Policy. Poverty results
in Mexico in 2018 nationally and by state. Mexico.

Dévila Torres, J., Gonzdlez Izquierdo, J. d. J. y Barrera
Cruz, A. (2014). Panorama de la obesidad en México.
Rev. Med. Inst. Mex. Seguro Soc., 53(2), 240-249.
Available at http://revistamedica.imss.gob.mx/edito-
rial/index.php/revista_medica/article/viewFile/21/54

Di Caro, P (2017). Testing and explaining economic resi-
lience with an application to Italian regions. Papers in
Regional Science, 96(1), 93-113. Available at hteps://
www.researchgate.net/publication/316646554_Tes-
ting_and_explaining_economic_resilience_with_an_
application_to_Italian_regions

ESPON & Cardiff University (2013). ECR2-Economic
Crisis: Resilience of Regions. Available at: heeps://www.
espon.cu/programme/projects/espon-2013/applied-
research/ecr2-economic-crisis-resilience-regions

Feres, J. C. y Mancero, X. (2001). E/ Método de las
Necesidades Bdsicas Insatisfechas y sus aplicaciones en
América Latina. Chile: CEPAL. Available at heeps://

COVID-19 in Hidalgo, Mexico. A study of territorial inequalities

www.cepal.org/es/publicaciones/4784-metodo-ne-
cesidades-basicas-insatisfechas-nbi-sus-aplicaciones-
america-latina

Garza, G. (2003). La urbanizacién de México en el siglo
XX. Mexico: El Colegio de México.

Gheorghe, A. V., Vamanu, D. V., Polinpapilinho, E K.y
DPulfer, R. (2018). Critical Infrastructures, Key Resour-
ces, Key Assets. Risk, Vulnerability, Resilience, Fragility,
and Perception Governance. Switzerland: Springer.

Gupta, R., Gosh, A., Kumar, A. y Misra, A. (2020).
Clinical considerations for patients with diabetes in
times of COVID-19 epidemic. Diabetes Methabolic
Syndr, 14(3), 211-212. Available at hteps://pubmed.
ncbi.nlm.nih.gov/32172175/. DOI: http://doi.
01g/10.1016/j.dsx.2020.03.002

Hanff, T., Harhay, M. O., Brown, T. S, Cohen, ]. B., Mo-
hareb, A. M., 2020. Is There an Association Between
COVID-19 Mortality and the Renin-Angiotensin
System—a Call for Epidemiologic Investigations,
Clinical Infectious Diseases. Clinical Infectious Di-
seases, 71(15), 870-874. Available at https://pubmed.
ncbi.nlm.nih.gov/32215613/#:-:text=Mortality%20
from%20coronavirus%20disease%202019,that%20
may%20be%?20clinically%20insightful. DOI:
htep://doi.org/10.1093/cid/ciaa329

Herndndez-Flores, M. d. I. L., Otazo-Sinchez, E. M., Ga-
leana-Pizafa, M., Rold4dn-Cruz, E. 1., Razo-Zarate,
R., Gonzilez-Ramirez, C. A., Gordillo-Martinez, A.
J. (2017). Urban driving forces and megacity expan-
sion threats. Study case in the Mexico City periphery.
Habitat International, 64, 109-122. DOLI: hteps://doi.
org/10.1016/j.habitatint.2017.04.004

INEGI (2010). Censo Nacional de Poblacién y Vivienda.
Aguascalientes: INEGI.

INEGI (2015). Encuesta Intetrcensal. Sintesis metodo-
légica y conceptual. Aguascalientes: INEGI.

INEGI (2020). Censo Nacional de Poblacién y Vivienda.
Aguascalientes: INEGI.

Kaztman, R., Beccaria, L., Filgueira, E, Golbert, L.,
Kessler, G. (1999). Marco conceprual sobre activos,
vulnerabilidad y erstructura de oportunidades. Mon-
tevidedo: CEPAL. Available at https://repositorio.
cepal.org/bitstream/handle/11362/28665/1/L.Cmv-
dR173revl_es.pdf

Lépez-Rangel, R. (2010). La magal6polis de la region
centro de México: Sistema complejo. En R. Ei-
benschutz (Ed.), La Zona Metropolitana del Valle de
Meéxico: los retos de la megaldpolis (pp. 59-89). México:
Universidad Auténoma Metropolitana.

Moser, C., 1998. The Asset Vulnerability Framework:
Reassessing Urban Poverty Reduction Strategies.
World Development, 26(1), pp. 1-19. Available at
heeps://www.sciencedirect.com/science/article/abs/

pii/S0305750X97100158

13  Investigaciones Geogrdficas ® elSSN: 2448-7279 © DOI: 10.14350/rig. 60457 * Num. 107 * April ® ARTICLES ® 2022 * e60457


http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S1817-40782015000100007
http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S1817-40782015000100007
http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S1817-40782015000100007
http://www.periodicos.unc.br/index.php/drd/article/view/376
http://www.periodicos.unc.br/index.php/drd/article/view/376
https://www.redaepa.org.ar/jornadas/viii/AEPA/B10/Busso,%20Gustavo.pdf
https://www.redaepa.org.ar/jornadas/viii/AEPA/B10/Busso,%20Gustavo.pdf
http://revistamedica.imss.gob.mx/editorial/index.php/revista_medica/article/viewFile/21/54
http://revistamedica.imss.gob.mx/editorial/index.php/revista_medica/article/viewFile/21/54
https://www.researchgate.net/publication/316646554_Testing_and_explaining_economic_resilience_with_an_application_to_Italian_regions
https://www.researchgate.net/publication/316646554_Testing_and_explaining_economic_resilience_with_an_application_to_Italian_regions
https://www.researchgate.net/publication/316646554_Testing_and_explaining_economic_resilience_with_an_application_to_Italian_regions
https://www.researchgate.net/publication/316646554_Testing_and_explaining_economic_resilience_with_an_application_to_Italian_regions
https://www.cepal.org/es/publicaciones/4784-metodo-necesidades-basicas-insatisfechas-nbi-sus-aplicaciones-america-latina
https://www.cepal.org/es/publicaciones/4784-metodo-necesidades-basicas-insatisfechas-nbi-sus-aplicaciones-america-latina
https://www.cepal.org/es/publicaciones/4784-metodo-necesidades-basicas-insatisfechas-nbi-sus-aplicaciones-america-latina
https://www.cepal.org/es/publicaciones/4784-metodo-necesidades-basicas-insatisfechas-nbi-sus-aplicaciones-america-latina
https://pubmed.ncbi.nlm.nih.gov/32172175/
https://pubmed.ncbi.nlm.nih.gov/32172175/
https://repositorio.cepal.org/bitstream/handle/11362/28665/1/LCmvdR173rev1_es.pdf
https://repositorio.cepal.org/bitstream/handle/11362/28665/1/LCmvdR173rev1_es.pdf
https://repositorio.cepal.org/bitstream/handle/11362/28665/1/LCmvdR173rev1_es.pdf
https://www.sciencedirect.com/science/article/abs/pii/S0305750X97100158
https://www.sciencedirect.com/science/article/abs/pii/S0305750X97100158

P C. Medina Pérez and H. J. Tapia Ferndndez

Partida, V. (2004). La transicién demogrifica y
el proceso de envejecimiento en México. Pa-
peles de Poblacién, 11(45), 9.27. Available at
hetp://www.scielo.org.mx/scielo.php?pid=S1405-
742520050003000028script=sci_abstract&tlng=en

Pizarro, R., 2001. La vulnerabilidad social y sus desaffos:
una mirada desde América Latina. Santiago: CEPAL.
Available at https://repositorio.cepal.org/bitstream/
handle/11362/4762/501021 lG_es.pdf

Pontarollo, N. y Serpieri, C. (2018). A composi-
te policy tool to measure territorial resilience
capacity. Socio-Economic Planning Sciences, 70,
1-14. Available at https://www.researchgate.net/
publication/329145641_A_composite_policy_tool_
to_measure_territorial_resilience_capacity. DOI:
http://doi.org/10.1016/j.seps.2018.11.006

Rodriguez, J. (2000). Vulnerabilidad demogrdfica: una
Jaceta de las desventajas sociales. Serie Poblacién y
Desarrollo, 5. Santiago de Chile: CEPAL. Available
at hteps://repositorio.cepal.org/bitstream/hand-
le/1 1562/7185/52000937_es.pdf

Rodriguez, J. (2001). Vulnerabilidad sociodemogrdfica
en América Latina y el Caribe. Santiago de Chile:
CEPAL. Available at https://www.cepal.org/sites/
default/files/events/files/vulnerabilidadb.pdf

Rold4n-Cruz, E. I. (2017). La planeacién publica regio-
nal en Hidalgo. México: Editorial Elementum.

Sdnchez, R., Morales, E. y Lares, E (2020). Vulnerabili-
dad social al COVID-19 en Baja California. Tijuana:
COLEFE. Available at https://www.colef.mx/estu-
diosdeelcolef/vulnerabilidad-social-al-covid-19-en-
baja-california/

COVID-19 in Hidalgo, Mexico. A study of territorial inequalities

Secretarfa de Salud de Hidalgo (2017). Reporte Ejecutivo,
POA, Mexico. Available at https://s-salud.hidalgo.
gob.mx/contenido/transparencia/conac/Primer%20
Trimestre%202017/Informe%20Ejecutivo%20
POA%202017.pdf

Sobrino, J. (2003). Zonas metropolitanas de México
en 2000: conformacién territorial y movilidad de la
poblacién ocupada. Estudios Demogrificos y Urbanos,
18(3), 461-507. Available at https://estudiosdemo-
graficosyurbanos.colmex.mx/index.php/edu/article/
view/1156. DOI: https://doi.org/10.24201/edu.
v18i3.1156

Gobierno de México (2021). Secretaria de Salud. In-
formacién referente a casos COVID-19 en Mexico.
Available at https://datos.gob.mx/busca/dataset/
informacion-referente-a-casos-covid-19-en-mexico

UNFPA (2020). United Nations Populations Fund. Impact
of the COVID-19 pandemic on family planning and
ending gender-based violence, female genital mutila-
tion and child marriage. Available at https://www.
unfpa.org/es/resources/repercusi%C3%B3n-de-la-
pandemia-de-covid-19-en-la-planificaci%C3%B3n-
familiar-y-la-eliminaci%C3%B3n-de-la

Unikel, L. (1976). El desarrollo urbano de México:
diagnéstico e implicaciones futuras. México: Colmex.

WHO (2020). Estimating mortality from COVID-19:
Scientific brief, 4 August 2020: World Health Or-
ganization. Available at https://apps.who.int/iris/
handle/10665/333642

World Bank (2015). World Bank data. Available at http://
datatopics.worldbank.org/universal-health-coverage/
coronavirus

14  Investigaciones Geogrdficas ® elSSN: 2448-7279 * DOI: 10.14350/rig.60457 * Num. 107 * April ® ARTICLES ® 2022 60457


http://www.scielo.org.mx/scielo.php?pid=S1405-74252005000300002&script=sci_abstract&tlng=en
http://www.scielo.org.mx/scielo.php?pid=S1405-74252005000300002&script=sci_abstract&tlng=en
https://repositorio.cepal.org/bitstream/handle/11362/4762/S0102116_es.pdf
https://repositorio.cepal.org/bitstream/handle/11362/4762/S0102116_es.pdf
https://www.researchgate.net/publication/329145641_A_composite_policy_tool_to_measure_territorial_resilience_capacity
https://www.researchgate.net/publication/329145641_A_composite_policy_tool_to_measure_territorial_resilience_capacity
https://www.researchgate.net/publication/329145641_A_composite_policy_tool_to_measure_territorial_resilience_capacity
https://repositorio.cepal.org/bitstream/handle/11362/7185/S2000937_es.pdf
https://repositorio.cepal.org/bitstream/handle/11362/7185/S2000937_es.pdf
https://www.cepal.org/sites/default/files/events/files/vulnerabilidadb.pdf
https://www.cepal.org/sites/default/files/events/files/vulnerabilidadb.pdf
https://www.colef.mx/estudiosdeelcolef/vulnerabilidad-social-al-covid-19-en-baja-california/
https://www.colef.mx/estudiosdeelcolef/vulnerabilidad-social-al-covid-19-en-baja-california/
https://www.colef.mx/estudiosdeelcolef/vulnerabilidad-social-al-covid-19-en-baja-california/
https://s-salud.hidalgo.gob.mx/contenido/transparencia/conac/Primer%20Trimestre%202017/Informe%20Ejecutivo%20POA%202017.pdf
https://s-salud.hidalgo.gob.mx/contenido/transparencia/conac/Primer%20Trimestre%202017/Informe%20Ejecutivo%20POA%202017.pdf
https://s-salud.hidalgo.gob.mx/contenido/transparencia/conac/Primer%20Trimestre%202017/Informe%20Ejecutivo%20POA%202017.pdf
https://s-salud.hidalgo.gob.mx/contenido/transparencia/conac/Primer%20Trimestre%202017/Informe%20Ejecutivo%20POA%202017.pdf
https://estudiosdemograficosyurbanos.colmex.mx/index.php/edu/article/view/1156
https://estudiosdemograficosyurbanos.colmex.mx/index.php/edu/article/view/1156
https://estudiosdemograficosyurbanos.colmex.mx/index.php/edu/article/view/1156
https://datos.gob.mx/busca/dataset/informacion-referente-a-casos-covid-19-en-mexico
https://datos.gob.mx/busca/dataset/informacion-referente-a-casos-covid-19-en-mexico
https://www.unfpa.org/es/resources/repercusi%C3%B3n-de-la-pandemia-de-covid-19-en-la-planificaci%C3%B3n-familiar-y-la-eliminaci%C3%B3n-de-la
https://www.unfpa.org/es/resources/repercusi%C3%B3n-de-la-pandemia-de-covid-19-en-la-planificaci%C3%B3n-familiar-y-la-eliminaci%C3%B3n-de-la
https://www.unfpa.org/es/resources/repercusi%C3%B3n-de-la-pandemia-de-covid-19-en-la-planificaci%C3%B3n-familiar-y-la-eliminaci%C3%B3n-de-la
https://www.unfpa.org/es/resources/repercusi%C3%B3n-de-la-pandemia-de-covid-19-en-la-planificaci%C3%B3n-familiar-y-la-eliminaci%C3%B3n-de-la
https://apps.who.int/iris/handle/10665/333642
https://apps.who.int/iris/handle/10665/333642
http://datatopics.worldbank.org/universal-health-coverage/coronavirus
http://datatopics.worldbank.org/universal-health-coverage/coronavirus
http://datatopics.worldbank.org/universal-health-coverage/coronavirus

	_heading=h.1fob9te

