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Abstract

On June 2, 2021, the Colombian Ministry of Health and Social Protection, through Resolution No.
777, laid down the requirements to resume all restricted economic and social activities. Similarly,
said Resolution established the Municipal Epidemiological Resilience Index (IREM by its acronym
in Spanish) as a tool to support decision-making regarding this economic reactivation amid the
third epidemic peak of COVID-19 in the country. The purpose of this article is to perform a critical
analysis of the technical aspects of the IREM and to explore the feasibility of its implementation as
a support for the resumption of economic and social activities as proposed in the Resolution. The
present critical analysis emphasizes on the lack of a clear definition of epidemiological resilience
that is consistent with the scientific literature. Furthermore, the face and content validity of the
index, as well as the construct validity of the index and of its dimensions, are called into question
and, therefore, the feasibility of using it to determine said resumption.

Keywords: COVID-19; Health Policy; Resilience; Validity (MeSH).

Resumen

El 2 de junio de 2021, el Ministerio de Salud y Proteccion Social de Colombia expidié la Resolucion 777,
mediante la cual se determinan las condiciones para el reinicio de todas las actividades econdmicas
y sociales restringidas. Asimismo, en esta resolucion se define el Indice de resiliencia epidemioldgi-
ca municipal (IREM) como la herramienta para apoyar la toma de decisiones relacionadas con esta
reactivacién econémica en medio del tercer pico epidémico de la COVID-19 en el pais. El objetivo
de este articulo es hacer un analisis critico de los aspectos técnicos del IREM y explorar la conve-
niencia de su implementacién como soporte del reinicio de las actividades econémicas y sociales
propuesto en la resolucion. Dentro de este analisis critico se destaca la falta de una clara definicién
de resiliencia epidemioldgica que se ajuste a la literatura cientifica. Ademas, se cuestiona tanto la
validez de apariencia, contenido y constructo del indice global, como la validez del constructo de
sus dimensiones y, por tanto, la pertinencia de usarlo como herramienta para definir dicho reinicio.
Palabras clave: COVID-19; Politicas de salud; Resiliencia; Validez (DecS).
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Critical reflections on the control of COVID-19 in Colombia

Introduction

Since its emergence in December 2019, COVID-19, a
disease caused by the novel SARS-CoV-2 coronavirus,
has had a significantimpact on the economy, health and
culture, and has triggered a global crisis related to the
high burden of the disease, so much so that the World
Health Organization (WHO)" declared it a pandemic in
March 2020. As the crisis develops, the pandemic has
created a synergistic effect in the economy and soci-
ety that has exacerbated existing inequalities in several
countries.’”

In order to control the spread of the virus, govern-
ments around the world implemented biosafety protocols
at the beginning of the pandemic and established lock-
down measures that restricted the development of social
and economic activities. Current efforts are aimed at
reactivating the economy to improve social conditions,
which have deteriorated as a result of the emergency.
With this purpose in mind, multiple strategies have been
designed to allow for this reactivation while reducing
the impact of the virus. However, decision-makers are
still divided on when and how restart economic activ-
ities because there is a potential risk of increasing the
disease burden and overwhelming the health system
if measures are implemented without controlling the
epidemic first.

In Colombia, the Ministry of Health and Social Pro-
tection issued Resolution 777 on June 2, 2021,° which
defined the criteria and conditions for the resumption of
economic, social, and State activities. That Resolution
established that reactivation will be carried out in three
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phases depending on the score obtained with the Mu-
nicipal Epidemiological Resilience Index (IREM), which
allows identifying the territories with greater epidemi-
ological resilience as the basis for reopening spaces for
the development of economic and social activities.’”® It
should be noted that the experts consider that this is
not the best time to present these guidelines, since the
country is currently going through a prolonged plateau
of what would be the third peak of the epidemic, mak-
ing it inappropriate to consider reactivating restricted
economic and social activities at this time.

Taking into account the profound implications of Res-
olution 777 of 2021° and the implementation of the IREM
on public, health, social and economic policies, the ob-
jective of this reflection is to make a critical analysis
of the technical aspects of the index and explore the
feasibility of its implementation as a support for the re-
sumption of all economic and social activities proposed
in the resolution.

Municipal Epidemiological Resilience Index

The IREMis anindex used as a tool to determine wheth-
errestricted economic, social, and cultural activities can
be resumed in the territories affected by the COVID-19
pandemic. It consists of four dimensions: immuniza-
tion, adjusted seroprevalence by youth ratio, health
system capacity, and testing capacity (Table 1).” The
values obtained with the IREM measurement vary be-
tween 0 and 1, and the decision to resume activities is
made if a value >0.5 is obtained in cycle 2, as estab-
lished in Resolution 777 of 2021.°

Table 1. Dimensions and equations of the Municipal Epidemiological Resilience Index of the Colombian Ministry of Health

and Social Protection.

Equation 1
1. Immunization
immunization scheme*0.6)

Equation 2

(% population>16 years old with a dose*0.4)+(% population>16 years old with a complete

# deaths from COVID_19/Mortality

2. Adjusted

Equation 3
seroprevalence by

Youth ratio=

projected population

Seroprevalence is adjusted for the estimated youth ratio according to the technical data sheet.

% population<40 years old in the municipality

youth ratio

% poblacion<40 years old in the country

The adjustment is made based on the data sheet and the following formula.

Equation 4
Adjusted seroprevalence=Seroprevalence*Youth ratio
3. Health system Equation 5
capacity (# ICU+MICU beds installed)/population
Equation 6
4. Testing capacity (#test (PCR+antigen) from 3 months before) /population
3)
Health system capacity and average testing capacity are standardized based on the following
formula:
Equation 7

Standardization and
final aggregation

Equation 8

observed value-minimum possible value

Standardized index=

maximum possible value-minimum possible value
Finally, aggregation is done using the following formula:

IREM=0.5*(immunization)+0.3*(seroprevalence*youth ratio)+0.15*(health system

capacity)+0.05*(testing)

Source: Own elaboration based on the Technical Report of the Municipal Resilience Index.
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Critical analysis

The critical analysis of the IREM was carried out based
on the following aspects: face validity, content validity,
construct validity of the global index and construct va-
lidity of its dimensions. Finally, the feasibility of IREM
implementation was assessed.

Face validity

Despite the subjectivity of this type of validation, the
variables proposed to measure the IREM (i.e., immu-
nization, seroprevalence, health system capacity and
testing capacity) do not truly reflect epidemiological
resilience, as this index reduces the concept to these
four dimensions in the absence of other variables relat-
ing to the population and the specific dynamics of each
territory. In other words, the IREM does not seem to
measure what it intends to measure.

Content validity

The name of the IREM must be critically analyzed because,
as aresilience index, it is expected to be a useful tool for
accurately measuring the resilience of a municipality or
department to determine measures for the resumption
of restricted economic and social activities and establish
measures aimed at controlling massive events.

Resilience is a polysemous concept that can referto an
individual, a family, communities/territories, countries
and even health systems.® Specifically, the resilience of
territories or communities is defined as the capacity of
a system or community to use the resources, services
and opportunities available, that is to say, its capacity
to interact with a more complex social, economic and
cultural system (governmental and non-governmental
agencies, natural and constructed environments, and
citizens). These are capacities that allow the community
to resist, transform, and recover in a timely and effi-
cient manner from the effects of a dangerous or risky
event.'”? Thus, in this context, resilience is understood
as the capacity of communities or territories to adapt and
thrive during crisis, disaster, and emergency situations.

In view of the above, municipal epidemiological re-
silience should take into account the capacity of the
territories to use services, resources and programs to
overcome critical events such as the COVID-19 pan-
demic. A resilience indicator should comprehensively
report the territory’s capacity to manage its current situ-
ation and overcome the stressors resulting from such an
event. In this regard, several authors have approached
the assessment of resilience in the context of COVID-19
that could be taken as an example, which include social,
economic, and health system indicators.'*>*°

The critical analysis of the IREM content validity shows
how the variables that measure the territory’s capabil-
ities to overcome and cope with the pandemic are not
included in the index, moving away from the established
idea of epidemiological resilience, which is broader in
its inception.

Global construct validity

The IREM technical report does not provide sufficient
information on the theoretical or technical justifications
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that were used to develop this index or on the possi-
ble alternatives considered. The document also makes
it difficult to establish its validity as a global construct
because it does not allow generating a clear judgment
on the variables included, nor on the weighting applied
to each dimension (Equation 7, Table 1).

Construct validity of each dimension

As mentioned above, the inclusion or omission of specific
variables, when viewed separately, lack proper justifi-
cation. The generation of multidimensional indexes is
a complex process that must consider the interaction
between its components. In addition, an index must
take into account the complementarity of its dimen-
sions and provide a parsimonious explanation of the
phenomenon without losing clarity and its capacity to
register the ever-changing dynamics of the aspect be-
ing measured. The following is a description of each of
the variables that make up the index proposed by the
National Government:

1. Immunization: Equation 1 (Table 1) assumes that
the proportion of the population vaccinated with a sin-
gle dose accounts for 40% of the immunization value,
whereas the proportion with a complete vaccination
schedule accounts for 60%. Assuming that the entire
population receives the first dose in the municipality
(0.4) and that 16.6% of them have a complete scheme,
this dimension alone would provide a value of 0.5 to the
IREM (supposing that the minimum value is zero and the
distance between the maximum and the minimum val-
ueis 1), thereby enabling the municipality to reactivate
its restricted economic and social activities, regardless
of the behavior of the other variables.

The way this dimension is estimated can send the
wrong message to the population, as it suggests that
the first dose grants immunity and safety. This assump-
tion may backfire given thatimmunity is only achieved
two weeks after administering the second dose, in the
case of the Pfizer vaccine, and that this span varies for
the other COVID-19 vaccines.?® Furthermore, the as-
sumption under which the authors decide to weigh this
dimension internally is not clear.

Similarly, Resolution 777 of 2021 uses vaccination
coverage to define the scenario in which itis possible to
move from phase 1 to phase 2. For this purpose, it was
established that 69% of the population prioritized in
stages 1, 2 and 3 (phase 1), that is less than 10 million
people (approximately 19% of the population), should
be vaccinated. It is also worth noting that the Resolu-
tion does not explain how the 69% figure was calculated
to determine the transition from phase 1 to phase 2.

2. Adjusted seroprevalence by youth ratio: This variable re-
quires making some precisions:

a. The estimate of what is called “seroprevalence” in the
IREM is based on the infection-fatality ratio used to
estimate the number of cases subsequently convert-
ed into population proportion (Equation 2, Table 1).
This actually corresponds to the burden of infected
people or infection rate.?*

Using the burden of infected people instead of the
seroprevalence is a mistake, since those who can be
included in a seroprevalence indicator using infection
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as a proxy of natural immunity are the survivors of
the infection. The burden of infected or sick people
includes all deaths and survivors and is not equiva-
lent to seroprevalence.???° This IREM bias skews the
results toward an overestimation of the variable and
alters the end result.

b. The youth ratio adjustment (Equations 3 and 4, Ta-
ble 1) assumes that seroprevalence increases when
the proportion of population under 40 years old in a
territory is higher than the country average. In other
words, the IREM authors assume that municipalities
with higher proportions of population under the age
of 40 have a higher seroprevalence. This assumption
lacks scientific support and is not a variable in the es-
timation that accounts for the capacity to adapt, as
evidenced in the aging indexes reported at the munic-
ipal level by the National Administrative Department
of Statistics (DANE by its acronym in Spanish).*

c. The WHO defines people between the ages of 10 and
24 as young people,?” so the name “youth ratio” in
Equation 3 (Table 1) is questionable since it estab-
lishes that young people are those under the age of
40. The definition of youth is particularly important
in this context because, given the dynamics of immu-
nization, it imposes greater risks on the population
defined as such.

SARS-CoV-2 infection rapidly changes over time, re-
quiring real-time adjustments and measurements that
can be reflected by the burden of infection (based on
the proportion of infected cases within the population)
and the effective reproductive number (R(t)) in each
territory of the country and in the subterritories within
major cities.?® This gives clearer information for deci-
sion-making than the number of cases based on the
overall case fatality rate for each territory.

3. Health system capacity in the territory: This variable,
which corresponds to the installed capacity of beds in
intensive and intermediate care units (ICU and IMCU,
respectively), has the following limitations in the IREM
proposed by the Colombian Ministry of Health and So-
cial Protection:

a. The IREM established that this variable should be
monitored every two weeks to evaluate the resump-
tion of economic and social activities; however, this
is a static value that is not expected to change in that
time span. In this regard, the ICOVID Chile group pro-
poses using this variable to estimate the maximum
limit of infected patients in the area of influence of
the IMCU and ICU that requires public policy inter-
ventions after being exceeded to generate actions
that ensure the delivery of health services for the ex-
pected demand or to design alternative strategies.*

b. Moreover, the IREM has a geographical limitation due to
the referral and back-referral patterns between IMCU
and ICU, since the indicator does not allow knowing
the municipal installed capacity or the municipality
response capacity, and penalizes the small munici-
palities where the resource is not available.*

The variable *health system capacity in the territo-
ry’ refers to a complex and unstable construct that
must be measured in the space-time dimension and
not only in absolute numbers of resources available
at a given time. Thus, measurement of time intervals
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must consider, on the one hand, the availability of
resources in the territory at any given time and the
possibility of expanding this capacity through flex-
ible referral and back-referral systems and, on the
other, the complete inability to respond to demand.
This would create a more realistic scenario for cor-
rect decision-making, which is the final goal of the
IREM. From a territorial application perspective, this
index, as designed, punishes small municipalities
with insufficient or non-existent resources, which
may result in inequity and frustration.?’

c. A variable that has been classically used to monitor
IMCU and ICU availability is occupancy percentage,
which is notincluded in the IREM despite being men-
tioned with its corresponding cut-off points in Resolution
777 of 2021° for reactivation decision-making in phase
1, particularly concerning the gradualness of some
measures such as public transportation capacity. The
trend in IMCU and ICU percentage is an effective
variable for monitoring the dynamics of SARS-CoV-2
infection, so an increase in occupancy guides the deci-
sion maker better than a cut-off point above or below
85%, as established in the Resolution.®

d. The measurement of health system capacity in the

territory only reflects the tip of the iceberg regard-
ing the care situation in the country for patients with
COVID-19 and does not account for the installed ca-
pacity of services and supplies relevant to the care
of critically ill patients with this disease. Besides the
percentage of MICU and ICU occupancy, the mea-
surement of the health system’s installed capacity
should consider the use of emergency services, men-
tal health, general hospitalization and surgery rooms,
as well as emergency transport systems, pre-hos-
pital care and home care. Moreover, the index does
notinclude the demand for and use of primary health
care programs such as non-COVID immunization pro-
grams and clinical care for people with complicated
influenza, who, until proven otherwise, are suspect-
ed COVID-19 cases.*
In this sense, health system resilience may be com-
promised if its capacity to respond to conventional
demands for care postponed during the pandemic, or
to emerging demands, is also analyzed, as demon-
strated by other research works on other priority
conditions.?3!

e. Other variables, such as the registration of patients
with invasive mechanical ventilation outside the MICU
and ICU, the number of patients with MICU and ICU
waiting times longer than 24 hours, and the weekly
variation rate of hospitalization by COVID-19, should
be considered for SARS-CoV-2 infection decision-mak-
ing. Therefore, these indicators should also be taken
into account when measuring the capacities of the
health system in a territory.

4. Testing capacity: This variable may be obtained daily
or weekly for every 1 000 or 10 000 inhabitants. How-
ever, according to the IREM data sheet, it is extracted
from the average number of tests (PCR and antigens)
performed in the previous three months (Equation 6,
Table 1) and does not allow making real-time decisions
regarding the dynamics of COVID-19 infections. The
positive rate of the tests taken is a critical variable for
understanding the dynamics of virus transmission and
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making decisions from public policy, but it is not taken
into account in the IREM.

This variable should be complemented not only with
the positive rate but also with indicators of adoption
and follow-up of the Testing, Tracing and Sustainable
Selective Isolation strategy (PRASS by its acronym in
Spanish). This program was established by the Colom-
bian Ministry of Health to slow down the transmission
of COVID-19 and break chains of transmission; how-
ever, its potential indicators are unknown and have not
been integrated into this proposal for the reactivation
of economic and social activities.*?

In this regard, the ICOVID Chile group?! proposed the
early confirmation of cases, which consists of identify-
ing the proportion of symptomatic cases whose PCR test
results are reported to health authorities within the first
three days after the onset of symptoms as a good indica-
tor of response to early case confirmation. Thus, testing
accounts for early consultation, which is expected to oc-
cur within the first two days after symptom onset and
considers an additional day to perform the laboratory
test.’! In this regard, in the United States, the Centers
for Disease Control and Prevention*® has also strength-
ened surveillance for SARS-CoV-2 based on testing.

Itis assumed that early case confirmation implies the
adoption of isolation strategies for asymptomatic patients
and follow-up strategies for symptomatic patients who
do not require hospitalization. This should be tracked
through PRASS program indicators, and its territorial
adoption should be reinforced through its inclusion in a
high-impact measurement as the IREM is expected to be.

As explained before, the monthly average testing
based on the average of the preceding three months is
a very simple variable that does not cover all possible
monitoring suggestions that are unquestionably more
convenient to support decision-making.

In summary, based on the critical analysis of the
IREM, it can be established that in order to consider
this index as valid and precise, it requires a system-
atic development process and validation to guarantee
face, content and construction validity, especially of its
internal and global weightings.** Therefore, it is clear
that the index proposed by the Colombian Ministry of
Health and Social Protection does not meet the require-
ments of this type of tool and its validity is questionable
for decision-making in public policy.

2020 2021

OECD countries that opted for elimination
—— OECD countries that opted for mitigation 5

Weekly change in GDP
(Compared with 2019)

2020
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Appropriateness of the use of the Municipal
Epidemiological Resilience Index

Although it is understood that there is a need for in-
struments to support public policy decision-making,
they must be developed on the basis of evidence and
withstand critical analysis of their validity and accura-
cy. This is mostly due to the fact that the use of invalid
instruments can influence decision-making, which, in
turn, can have serious consequences for the health of
the population.

In order to validate the IREM, it is recommended to
consider the impact of patient mobility between territo-
ries and demographic density. Both situations, besides
changing the dynamics of virus dispersion and of poten-
tial serotypes that may worsen the burden of infection,**
require making adjustments to the public health re-
sponse capacity.

Furthermore, in Colombia, the COVID-19 epidemic
has greatly affected vulnerable groups since a greater
impact and a higher mortality rate have been observed
in people living in low socioeconomic conditions, enrolled
in the subsidized health scheme within the Colombi-
an healthcare system and indigenous communities.?
This has also been evident in the proportion of cases
accumulated in socioeconomic strata 1 and 2 (strata
range from 1 to 6, being 1 the lowest and 6 the high-
est), as well as in some specific localities of Bogota3,
both during the first and second peaks of the epidemic.*
This is relevant because, to date, there is no evidence
of strategies to mitigate the social and health impacts
on vulnerable populations and, on the contrary, this
situation perpetuates the social and economic vulner-
ability of these groups.

Recently, Oliu-Barton et al.** compared the impact
of the COVID-19 pandemic in the countries that im-
plemented elimination strategies (actions to control
SARS-CoV-2 and stop transmission in the communi-
ty) with those that implemented mitigation strategies
(gradual and specific measures to avoid overburdening
health systems), among them Colombia. They found
that health outcomes (deaths per million, per day),
economic growth (weekly change in gross domestic
product), democratic solidarity and civil liberties were
better in those countries that opted for elimination
strategies (Figure 1).

2021

2020

2021
100
90
80
70
60
50
s 40
30

20
10 /

igh=100

N

Strict quarantine measures
Low=; High

Average over the last 7 days

Deaths per million inhabitants per day

147101316192225283134374043464952369

Week

14710131619 2225283134374043464952369

147101316192225283134374043464952369

Week Week

Figure 1. Effect of elimination or mitigation strategies in countries of the Organization for Economic Cooperation and De-

velopment. 2020-2021.
Source: Taken from Oliu-Barton et al.
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Resolution 777 of 2021,° enacted during the crisis
caused by the third peak of the pandemic, when the oc-
cupation of the MICU and ICU was at its worst historical
moment since the beginning of the emergency and with
an anticipated shortage of oxygen and medicines,*” con-
veyed the wrong message to the community regarding
the resumption of activities in the midst of the crisis.

The“do-no-harm communication” strategies during
the COVID-19 pandemic focused on both press and mass
media communications, as well as those coming from
governmental and public health entities***° and, there-
fore, information has not been properly transmitted.

In this sense, without an appropriate communication
strategy, the protocol for the resumption of economic
and social activities based on a “resilience” index could
be misinterpreted, as the ability to “resist the virus”
would be considered achieved. As a result, people and
institutions of the country may be less likely to adhere
to biosecurity measures (hand washing, physical dis-
tance, face masks, and no crowding), which should be
maintained even after the economic and social reacti-
vation of restricted activities.

Conclusions

The IREM proposed by the Colombian Ministry of Health
and Social Protection is a tool included in the action route
of a resolution issued by the same institution, whose
purpose is to guide the resumption of all economic and
social activities that were suspended to mitigate the ef-
fects of the COVID-19 pandemic. However, the index
has serious limitations in terms of formal and technical
validity, and it is not based on the evidence of what is
happening in Colombia,>“ nor does it take into account
what has been recommended in other countries.**

Controlling the transmission of the virus is fundamen-
tal to overcoming the pandemic. To accomplish this, it
is essential that the PRASS strategy (applied correct-
ly) is the primary focus in the territories, and that it is
accompanied by the implementation of an appropriate
immunization plan and integrated strategies based on
primary health care that provide sustainability to the
health systems.

Priority must be given to highly vulnerable social sec-
tors with low resilience, where the social and economic
impact of the pandemic is greater, in order to reacti-
vate the restricted activities towards a new normality.
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