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Abstract

Background: The COVID-19 pandemic posed unprecedented challenges to healthcare systems worldwide, prompting
governments to rapidly expand hospital bed capacity to meet the surge in demand for medical care. This study focuses
on evaluating Colombia’s healthcare system response by examining the expansion of hospital beds during the health
crisis.

Methods: In an observational study, we used a national census of all healthcare facilities in Colombia, compiled by
the Ministry of Health and Social Protection (MPSP), to analyze changes in hospital bed allocation from 2010 to 2022.
Our analysis accounted for the size of each provider, its public or private ownership, and the types of services it was
authorized to deliver. We applied interrupted time series models to assess changes at both the hospital and municipal
levels over time.

Results: Findings reveal a significant reduction in hospital beds in 2020, with adult beds decreasing by 1049 units and
pediatric beds by 0.709 units compared to 2019. However, there was an increase in ICU beds for adults across all
years, which persisted after the end of the crisis. The expansion mainly targeted small hospitals and the public network
of providers. Most of the expansion was restricted to areas of the country that already had a supply of ICU and
hospitalization beds.

Conclusion: Colombia’s healthcare system responded dynamically to the COVID-19 pandemic by reallocating resources
and expanding hospital bed capacity, despite the complex command and control configuration of its health system. Yet,
it shows that the country needs to modify its financial and organizational structures to ensure better preparedness for
future health crises.
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Introduction framework with mandatory health insurance.* In Colombia,
where the private sector dominates healthcare provision,
accounting for 95% of services in 2023, healthcare provid-
ers rely on revenue generated from insurers. This contrasts
with more centralized systems and presents unique chal-
lenges in coordinating a large-scale response. Moreover,
before the COVID-19 pandemic, Colombia faced a severe
shortage of hospital infrastructure, with just 1.7 hospital

medical resource scarcity.” Many hospitals struggled with . 4 per 1000 inhabitants in 2020—the third lowest among
the patient surge, revealing the need for adaptive strategies

suited to each country.* While countries with centralized
healthcare systems were able to quickly mobilize resources  'School of Economics, Universidad del Rosario, Bogota, Colombia
and restructure their capacities, the situation in countries .
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clear. This is particularly relevant for Colombia, where the  calle 12 € No. 4 - 69, Bogota 111711, Colombia.
healthcare system operates under a managed competition  Email: paul.rodriguez@urosario.edu.co

The COVID-19 pandemic had a significant impact on all
countries, affecting both their economies and healthcare
systems.' The rapid spread of the virus changed the capac-
ity of healthcare systems worldwide to respond to the health
emergency. With little time for preparation, national sys-
tems faced high limitations and constant concerns over
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OECD countries and substantially below regional leaders
like Argentina (5) or Brazil (2.1).3

The increase in bed capacity, alongside the mobilization
of medical personnel, was a critical factor in strengthening
the resilience of Colombia’s healthcare system. Strategies
employed during the COVID-19 pandemic were similar
across countries: the establishment of dedicated COVID-19
units, the expansion of ICU and hospital capacities, and the
reallocation of healthcare staff to meet the surging demand
for care.”® Additionally, many countries experienced a shift
in the management of mild COVID-19 cases, transitioning
from hospital-based care to outpatient and remote consulta-
tions. Non-urgent medical services were often canceled or
postponed during the initial peak of the COVID-19
pandemic.’

As the COVID-19 pandemic unfolded, Colombia
responded with a dramatic expansion of healthcare capac-
ity. Between June and September 2020, the number of ICU
beds surged by 133.4%, and by 2022, ICU capacity had
grown by 156.2% compared to pre-pandemic levels.’ The
expansion involved converting pediatric ICU beds for
adults, repurposing general beds, and building new facili-
ties. In parallel, the government expedited the graduation of
approximately 2500 medical students to bolster the health-
care workforce.

This paper explores the strategies employed by Colombia
to expand healthcare capacity during the COVID-19 pan-
demic and the lessons learned from this response.
Specifically, the paper aims to: (i) assess how Colombia’s
healthcare system adapted to the unprecedented demand for
hospital and ICU beds, within the context of its managed
competition model; (ii) analyze changes in hospital bed
capacity—across ICU, intermediate, and general hospitali-
zation—before, during, and after the crisis (2010-2022),
using administrative data; and (iii) examine regional dis-
parities in healthcare provision. We use interrupted time-
series models on administrative records to achieve these
objectives.

Methods
Study Design

This is an observational study based on administrative data
collected by the Ministry of Health through the Special
Registry of Healthcare Providers (REPS, Spanish acro-
nym), described below. The analysis includes the complete
panel of authorized healthcare facilities in Colombia from
2010 to 2022. We focus on hospital-sites with at least 1
hospitalization bed in 2019, while also exploring the exten-
sive margin—whether facilities without beds before the
COVID-19 pandemic acquired capacity.

Data and Data Processing

The national capacity of beds is primarily divided into 3
types: intensive care, intermediate care, and hospital beds.
The Ministry of Health and Social Protection maintains a
census of health infrastructure, REPS. The dataset includes

information on hospital facilities, their characteristics,
location, and the number of available beds. REPS serves as
the registry of the services that legally can be provided by a
health provider institution in the country in a specific year.
As a result, it is periodically updated and audited by the
Government and is open to the public via a web interface.

REPS allows us to identify the trends in resource avail-
ability for each hospital and provides insights into national
trends. In terms of health infrastructure, it includes the
number of beds and/or operation rooms by each location of
a health provider institution (IPS, for its acronym in
Spanish) and by the services that are authorized to provide.
The data were requested from the Ministry of Health and
Social Protection via a freedom of information request
(derecho de peticion) for a yearly version of the dataset
from 2010 to 2022, allowing us to observe resource avail-
ability before, during, and after the COVID-19 pandemic.
In particular, we can observe the transition that occurred as
soon as COVID-19 began in 2019 and the subsequent avail-
ability of resources in the following years. We focus on
hospitalization and observation beds, in particular, the total
number of beds, of intermediate-level, and ICU, for both
adults and children.

Sample size comprises 4357 health provider sites with
infrastructure records in 1096 municipalities over 12 years
(a health provider may have several sites across the country
and even within the same municipality). This sample is
attained as follows. The total number of sites with at least 1
capacity item (beds, rooms, ambulances, therapeutical
facilities) in Colombia by 2019 was 4357 (in 1096 munici-
palities). Of those, 1797 (in 871 municipalities) had at least
1 hospitalization bed. The main exercise includes hospital
facilities that had at least 1 hospitalization bed in 2019, but
we also explore if there is a change in the probability of
having at least 1 hospitalization/ICU bed.

Data cleaning procedures included checking consist-
ency of reporting across years, removing duplicate entries,
and harmonizing facility identifiers. Missing data for spe-
cific years were handled by replacing the capacity with a
zero: if the site is not in REPS in a given year, it means that
it was not authorized to provide that service in that site dur-
ing that period. We revised the data for typos (unexpected
increases or reductions in the capacity for a given site) and
no amendment was deemed as required.

The main estimation relies on fixed-effect models at the
provider level, supplemented by municipality-level aggre-
gation, presented below. Descriptive and econometric anal-
yses were conducted using STATA 18 SE.

Empirical Strategy

To compare the behavior of the healthcare system before
and after the COVID-19 pandemic, we conducted a quanti-
tative analysis using interrupted time series with panel data
on potential impacts on hospital capacity. For this purpose,
we perform the main analysis at the provider level. We
complement this exercise with an analysis at the municipal-
ity level. The first exercise provides a view of changes
within the hospital, but the municipality exercise offers a
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Figure |. National Hospital Capacity. Adult hospitalization beds 2010 to 2022. Own calculations using information from the

Special Registry of Healthcare Providers (REPS).

system-based strategy.' Colombia had 2 strategies to
increase infrastructure: to create COVID-19-specific beds
outside existing hospitals (eg, building beds in convention
centers that were closed due to the lockdown), but mostly it
was done by expanding capacities in existing hospitals and
by providing hospital beds to health outposts that did not
have such capabilities before.!!

We used this approach to examine changes in hospital
capacity over time and assess the effects of the COVID-19
pandemic on the availability of hospital beds. Panel data
allowed us to capture variations across different healthcare
providers and identify any significant shifts in hospital
capacity trends before and after the onset of the COVID-19
pandemic (years 2010-2022).

Vi = By + By 1(Year, =2020)+ B, 1(Year, = 2021)
+B; 1(Year, = 2022)+ B, Year, x State, + p; +¢, (1)

where y, corresponds to different measures of interest for
provider i in year ¢ . The regression includes fixed effects
by provider ( °¢) (municipalities in the municipality-level
exercise; there are 1.103 in the country), a state-specific
year trend (there are 33 states -Departamentos-), and binary
structural change variables corresponding to the years
2020, 2021, and 2022. Standard errors are clustered at the
municipality level. In this regard, our parameters of interest
are B, B,,and B;. These coefficients measure the devia-
tion of the dependent variable from the linear forecast for
the specific provider. We conducted the analysis using
STATA 18.

This regression model enables us to analyze how
changes in hospital capacity (represented by ;) are
affected by various factors, including the introduction of
the COVID-19 pandemic and structural changes occurring
in the years 2020, 2021, and 2022. By estimating the
parameters f3,, f3,, and B;, we can assess the magnitude
and direction of these effects and better understand the

impact of the COVID-19 pandemic on hospital resources
over time.

Results
Variation in Hospital Beds

The trend and relationship between intensive care and hos-
pital beds have been similar for most years. The largest
number of beds has been in intensive care, while intermedi-
ate care beds have been the least numerous. Figure 1 shows
that since 2019, there has been an increase in hospital
capacity for both intensive care and hospital beds, reaching
a similar capacity in 2022 and closing the existing gap. In
contrast, there has been a reduction in intermediate care
beds since 2019, and in 2022, the quantity is similar to what
it was in 2019.

Table 1 presents the empirical estimates of equation (1).
Columns 1 to 3 report estimated coefficients for adult beds,
while columns 4 to 6 report the estimated coefficients for
pediatric beds. The first column in both cases represents
hospital beds, the second represents intermediate care beds,
and the third represents ICU beds.

We found that hospital bed capacity decreased. Our esti-
mates, robust in magnitude and significance, suggest that in
2020, the average number of hospital beds for both adult
and pediatric patients decreased by 1049 and 0.709 units,
respectively, compared to 2019. This reduction indicates a
decline in hospital bed capacity during these years relative
to 2019.

Furthermore, the average number of intermediate care
beds for adults decreased by 2480 and 2345 units in 2020
and 2021, respectively. However, there was an increase in
the number of ICU beds for adults in 2020, 2021, and 2022
compared to 2019. This increase was more pronounced in
2022, but significant increases were also observed in the
other years.

For pediatric hospitalization beds, there was a decrease
in all years, with 2021 showing the most significant
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Table I. Deviations from the trend in the number of hospitalization beds.

Adults Pediatrics

) @) ©) (4) ®) (6)
Dependent
variable Hospital Intermediate Intensive Hospital Intermediate Intensive
Year: 2020 —1.049%* (0.493) —2.480*** (0.697) 1.836*** (0.635) —0.709* (0.390) -0.268 (0.331)  -0.401 (0.266)
Year: 2021 0.0201 (0.615) —2.345%%* (0.830) 1.852*%** (0.569) —0.688** (0.325) -0.570* (0.329) —1.215%** (0.338)
Year: 2022 1.596%% (0.658)  —0.932 (0.648)  2.370*** (0.584) -0.490* (0.272) —0.757* (0.441) —1.008** (0.387)
Constant 26.91%% (0.135) 8.276%%F (0.203) [4.15%%* (0.143) 8.547*** (0.0787) 4.280*** (0.0909) 6.596*** (0.0688)
Observations 15817 3523 3658 13201 1189 1311
R-squared .948 .790 813 .940 .806 .847
Municipalities 806 86 80 779 46 44
Mean 26.95 7.722 14.70 8.393 4.139 6.373

This table presents the results from the main specification in equation (1). Data derived from REPS that includes information from 2010 to 2022.
Units are hospital-sites. Clustered robust standard errors at the municipality level are presented in parentheses.
*P is significant at the 10% level. **P is significant at the 5% level. ***P is significant at the |% level.

Table 2. Number of hospitalization beds according to the hospitals’ ownership.

All Public Private

) @ ©) ) ®) (©)
Dependent
variable Hospital Intensive Hospital Intensive Hospital Intensive
Year: 2020 —1.048%* (0.493) 1.836™" (0.635) —0.183 (0.413)  4.234%% (1.527) -2.458%* (1.049) 1.081** (0.425)
Year: 2021 0.0201 (0.615) 1.852°%F (0.569) 0.886* (0.508) 5.318% (1.932) —1.597 (1.681) [.143%* (0.502)
Year: 2022 1.596%* (0.658)  2.370%* (0.584) 1.822%* (0.465) 9.988** (2.499) 0.767 (1.948) [.211* (0.659)
Constant 26.91%%% (0.135)  14.15%% (0.143)  16.21*%%% (0.102) 16.18%** (0.427) 45.51*%* (0.402) 13.80%** (0.129)
Observations 15817 3658 10256 462 5531 3162
R-squared 0.948 0.8I13 0.966 0818 0.930 0.837
Municipalities 806 80 765 33 153 75
Mean 26.95 14.70 16.41 17.92 45.20 14.10

This table presents the results from the main specification in equation (1). Data derived from REPS that includes information from 2010 to 2022.
Units are hospital-sites per year. Clustered robust standard errors at the municipality level are presented in parentheses.
*P is significant at the 10% level. **P is significant at the 5% level. ***P is significant at the |% level.

reduction. As for pediatric ICU beds, there was a decrease
of 1215 beds on average in 2021 compared to 2019, and
1008 beds on average in 2022 compared to 2019.

While a reduction in hospital and intermediate care beds
was observed, this decline primarily reflects a substitution
process, particularly in private hospitals, where resources
were redirected toward expanding ICU capacity. Moreover,
the overall healthcare infrastructure saw substantial growth
in ICU beds, particularly in public hospitals and small
healthcare facilities.

The temporary reduction in hospitalization beds was
only observed in private healthcare providers. In contrast,
the expansion in public hospitals provided a persistent
capacity over time.

Variation Between Types of Hospitals

Table 2 presents 3 types of samples. Columns 1 and 2 have
the complete sample, columns 3 and 4 have public provid-
ers, and columns 5 and 6 have private providers. The first
column for each type represents hospital beds, and the sec-
ond represents ICU beds.

In public healthcare providers, there was an increase in
ICU beds during all years compared to 2019. This growth
was 4234 units on average in 2020, 5318 in 2021, and 9988
in 2022. Regarding hospital beds, the most substantial
increase occurred in 2022, with 1822 beds on average.

In private healthcare providers, there was also an
increase in ICU beds during all years compared to 2019.
The largest increase was by 1143 beds on average during
2021, followed by 1081 in 2020. These results were signifi-
cant at 5%. In hospital beds, there was a reduction of
2458 units in 2020 compared to 2019.

Variation Between the Size of Hospitals

Table 3 shows differences found according to hospital size
from the 25th to the 75th percentile. Columns 1 and 2 con-
sider the complete sample. Columns 3 and 4 are for the
smaller hospitals (25th percentile), while columns 5 and 6 are
for larger hospitals (75th percentile). The first column in each
section represents hospital beds, and the second represents
ICU beds. Additionally, specific linear trends are accounted
for at both the municipality and hospital facility levels.
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Table 3. Number of hospitalization beds according to the hospitals’ number of adult beds in 2019.

All Smaller hospitals (25th percentile)  Larger hospitals (75th percentile)
) 2 ©) *) ©) (©)
Dependent
variable Hospital Intensive Hospital Intensive Hospital Intensive
Year: 2020 —1.048** (0.493) 1.836™** (0.635) 0.745%* (0.288)  1.476™** (0.355) —5.682%* (1.692) 3.671* (1.883)
Year: 2021 0.0202 (0.615) 1.852%%* (0.569) 1.797*% (0.585) 2.088*** (0.415) —4.217** (2.006) 2.811* (1.508)
Year: 2022 1.596**% (0.658)  2.370%% (0.584) 2.193*** (0.631) 3.708%** (0.893) —0.393 (2.148) 1.064 (1.510)
Constant 26.91%% (0.135)  14.15% (0.143)  3.263%%* (0.120) 5.735%% (0.131) 85.54*** (0.469) 27.30*** (0.401)
Observations 15817 3658 5259 982 3979 1041
R-squared .948 813 454 .558 917 744
Municipalities 806 80 423 44 106 29
Mean 26.95 14.70 3.646 6.400 84.66 27.97

This table presents the results from the main specification in equation (1). Units are hospital-sites per year. Clustered robust standard errors at the

municipality level are presented in parentheses.

*P is significant at the 10% level. **P is significant at the 5% level. ***P is significant at the |% level.

Table 4. Probability that the hospital has at least | hospitalization bed.

)

(2) (3)

Dependent variable Hospital

Intermediate Intensive

Year: 2020 —0.00106 (0.00695)
Year: 2021 0.0256** (0.0101)
Year: 2022 0.0450%* (0.0131)
Constant 0.579*+* (0.00208)
Observations 32643

R-squared .600

Municipalities 878

Mean 0.585

-0.0273* (0.0156)
-0.0422** (0.0188)

-0.0383*** (0.0134)
-0.0517#+ (0.0153)

~0.0260(0.0258) ~0.0314(0.0214)
0.509% (0.00445) 0.542% (0,00368)
8788 8502

495 521

16 97

0.502 0.532

This table presents the results from the main specification in equation (1). Units are hospital-sites per year. Clustered robust standard errors at the

municipality level are presented in parentheses.

*P is significant at the 10% level. **P is significant at the 5% level. ***P is significant at the 1% level.

We observed that for hospitals in the 25th percentile,
there was an increase in units for both types of beds during
all years. The greatest increase occurred in 2022, with
2193 units on average for hospital beds and 3709 units for
ICU beds compared to 2019.

In the case of hospitals in the 75th percentile, there was
a decrease in hospital beds in 2020 and 2021. In 2020, there
was a reduction of 5682, and in 2021, 4217. ICU beds
showed a slightly significant increase in 2020 and 2021.

The significant expansion was evident in small hospitals,
as evidenced by the increase in units for both observation
and intensive care beds. However, in large hospitals, the
adjustment was made through a reduction in hospital beds.

Extensive Margin

Table 4 shows the results for healthcare providers that had
some type of authorized bed. The first column is for hospi-
talization beds, the second for intermediate care, and the
third for intensive care.

For the year 2022, the probability of having a hospitali-
zation bed increased by 4.5 percentage points. This is com-
pared to 57% of healthcare providers having at least 1

hospitalization bed in 2019. While there was also an
increase in probability by 2.56 percentage points in 2021,
this was only significant at the 5% level.

In 2019, 50.9% of hospitals with beds had an intermedi-
ate care bed. By the year 2021, there was a reduction in the
probability of having such a bed by 4.2 percentage points.

Similarly, in 2019, 54.2% of hospitals with beds had an
intensive care bed. The probability of having one of these
beds decreased in both 2020 and 2021. In 2020, it was
3.83 percentage points lower, and in 2021, it was 5.17 per-
centage points lower.

Municipalities

Table 5 shows the results at the aggregated municipal level.
Column 1 refers to hospital beds, and column 2 to intensive
care beds.

There was no change in the probability of a municipality
having a hospital bed or an intensive care bed in any year.
In 2018 and 2019, the municipal average of hospital beds
was 72.7%. For intensive care beds, it was 7.2% in 2019
and 8.2% in 2022. These results underscore persistent geo-
graphic disparities in ICU availability.
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Table 5. Probability that the municipality has at least | hospitalization bed.

M 2
Dependent variable Hospital Intensive
Year: 2020 0.00497 (0.00467) -0.00431(0.00275)
Year: 2021 0.00388(0.00764) -0.00467 (0.00336)
Year: 2022 0.0127(0.00808) 0.00215 (0.00459)
Constant 5.775%* (2.245) —4.277+% (1.087)
Observations 14482 14482
R-squared 871 .903
Municipalities 114 114
Mean 0.731 0.0661

This table presents the results from the main specification in equation (1). Units are municipalities per year. Clustered robust standard errors at the

municipality level are presented in parentheses.

*P is significant at the 10% level. **P is significant at the 5% level. ***P is significant at the |% level.

Discussion

The Colombian Strategic Response:
Temporal Substitution of the Usage of Beds

We contribute to understanding how the national govern-
ment responded to the crisis. The changes and modifica-
tions made during this time can be understood through
variations in hospital capacity. To address the question of
how healthcare responded to the COVID-19 pandemic, we
exploit records of available resources for the years 2010 to
2022.

Findings reveal a significant reduction in hospital beds,
particularly in 2020, with adult beds decreasing by
1049 units and pediatric beds by 0.709 units compared to
the expected values if the pandemic had not unfolded.
Despite a decrease in hospitalization and intermediate care
beds in some facilities, these reductions coincided with a
significant and persistent increase in ICU capacity, espe-
cially in public hospitals and smaller facilities, indicating a
strategic reallocation of resources rather than an overall
contraction. Moreover, while small hospitals experienced
an expansion in bed capacity, larger hospitals witnessed a
reduction in beds. These findings underscore the dynamic
nature of healthcare resource allocation during the COVID-
19 pandemic and are in line with previous findings in the
literature.’

Colombian hospital capacity had been increasing stead-
ily before the COVID-19 pandemic onset. In response to
COVID, the country witnessed a rapid acceleration in hos-
pital capacity expansion, particularly in terms of ICU beds.
This expansion was robust in the public sector but also
occurred within the private sector. In private healthcare,
there was a temporary conversion of beds, with reductions
in intermediate and hospitalization beds to accommodate
more ICU capacity. Overall, the expansion built upon exist-
ing infrastructure, without notable changes in the availabil-
ity of hospitalization or ICU beds at the municipal level.
The country’s healthcare system demonstrated swift and
adaptable responses in hospital capacity, amidst a period of
rapid prior growth. This is encouraging, since the best per-
formance has typically been observed in countries with
centralized governance of the health system, with strong
integration between inpatient and outpatient services.!”

Hence, the experience showed that despite the fragmented
nature of the Colombian health system, there were efficient
coordination mechanisms, a prerequisite for a successful
expansion as identified in other contexts.”!?

Hospital capacity varied in the years 2020, 2021, and
2022. This variation occurred in both the number of beds
allocated for adults and those for pediatric patients. The
public sector concentrated an important part of this varia-
tion, which was generally positive. Private hospitals
showed a substitution of beds, transitioning from hospital
beds to ICU beds, a pattern already described by Prada
et al.’ Regarding hospital size, there was a notable expan-
sion in small hospitals. This is the opposite phenomenon to
what was found in China, where large hospitals drained
demand from smaller ones in the post-pandemic period.*

Equity Implications of the Pandemic
Response

The disparities in hospital infrastructure across different
regions have significant implications for healthcare equity.
Cacace et al'? conducted a comparative analysis of hospital
structures in 5 countries, revealing that regions with
underdeveloped infrastructure faced greater challenges
in responding effectively to the COVID-19 pandemic.
Similarly, Birchenall-Jiménez et al'® examined spatial
inequalities in Colombia, demonstrating that areas with
limited healthcare facilities experienced higher mortality
rates during the pandemic. These findings underscore the
critical need for equitable distribution of healthcare
resources to ensure all populations have access to necessary
medical care.

Inequalities are exacerbated when considering ICU beds.
In Colombia, fewer than 10% of municipalities had ICU
capacity in 2019, and this proportion did not significantly
improve during the COVID-19 pandemic. As a result, criti-
cally ill patients from remote and underserved areas were
often transported to urban hospitals, leading to delays in
care and increased mortality risk. Patients in those areas also
faced socioeconomic characteristics linked to poverty that
increased their COVID-19 mortality risk.'>!7 This geo-
graphic disparity reflects structural limitations in the coun-
try’s healthcare financing and planning mechanisms.’
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The results of our analysis show that there was a missed
opportunity to expand the capabilities of the system in the
remote areas of the country. Anecdotally, the news showed
airplanes lifting sick patients from remote areas to large cit-
ies and promises of new health capabilities in those areas to
reduce such difficult interventions. The lack of change in
the capabilities reflects a lack of adequate financial struc-
ture to sustain such temporary efforts over time.

To improve equity, future strategies must include tar-
geted infrastructure investment, modular hospital units
deployable in rural areas, and subsidies that incentivize ser-
vice provision in remote locations.'*

Impact on the Healthcare Workforce

The rapid expansion of ICU capacity and the surge in
COVID-19 cases placed extraordinary pressure on
Colombia’s healthcare workforce. This expansion strategy
included a significant reallocation of resources, as many
general hospital beds were repurposed as ICU beds. To sup-
port this shift, the government not only expedited the grad-
uation of approximately 2500 medical students’ but also
implemented emergency training programs for general
practitioners and medical students to operate ICU equip-
ment and provide critical care services.'®!” These crash
courses and simulations were critical to temporarily bol-
stering the ICU workforce.

While these actions increased short-term capacity, they
introduced challenges including supervision burdens,
accelerated learning curves, and risks of clinical error.
Moreover, surveys during the COVID-19 pandemic indi-
cated high levels of emotional exhaustion and burnout
among healthcare workers, particularly in overstretched
public hospitals.?*?3 These workforce challenges under-
score the need for long-term investments in training, men-
tal health support, and surge capacity planning for future
health emergencies.

International Comparison and Lessons
Learned

Compared to other low- and middle-income countries
(LMICs), Colombia’s response showed a relatively high
degree of adaptability given its fragmented insurance-based
system. While Peru, which also has a fragmented health
system, struggled to expand ICU capacity, Colombia lever-
aged existing public infrastructure and regulatory flexibil-
ity.>?* For instance, the temporary use of non-hospital
spaces (eg, a large convention center with 274 hospitaliza-
tion beds) mirrored approaches in several other coun-
tries.2>2” However, unlike some Asian LMICs (eg, Vietnam
or Thailand), Colombia lacked a centralized command
structure to coordinate response efforts uniformly.'* Best
practices from these contexts—such as rapid mobilization
teams, unified data systems, and scalable rural facilities—
offer valuable insights for Colombia and similar systems.®

While the country showed flexibility in responding to
the COVID-19 pandemic despite its complex organization
of multiple insurers and demand-driven providers’ revenue,

Colombia must reform organizational structures to incen-
tivize the expansion of capabilities beyond its large cities.
Such changes are needed to ensure better preparedness for
future health crises.

Conclusion

We present a case study showing how countries with com-
plex, mixed healthcare models can respond to health crises.
Colombia’s experience offers valuable lessons for other
low- and middle-income countries with similarly frag-
mented systems. By analyzing both successes and short-
comings, this study contributes to global discussions on
COVID-19 pandemic resilience and equity. There are 4
general conclusions from this study.

First, there was a dynamic but uneven response. Colombia
demonstrated remarkable agility in reallocating healthcare
resources during the COVID-19 pandemic, especially in
ICU bed expansion. The public sector played a central role
in this scaling-up effort, while private hospitals temporarily
repurposed other types of beds. However, the focus remained
on regions with existing infrastructure, leaving rural and
underserved areas at a significant disadvantage.

Second, we observed a missed opportunity in rural areas.
Despite the COVID-19 pandemic’s unprecedented
demands, less than 10% of municipalities had ICU capac-
ity, reflecting structural inequities in Colombia’s healthcare
system. Transporting critical patients to urban centers
became a necessary but inefficient stopgap. While it is true
that there is a need to consider capabilities instead of capac-
ities (who we can treat rather than the location of facili-
ties),” the lack of permanent infrastructural changes in
these areas suggests a missed opportunity to address long-
standing healthcare disparities.

Third, the increase in ICU capacity was predominantly
temporary, relying on resource reallocations rather than
permanent system expansions. For example, pediatric ICU
beds were repurposed for adult use, and temporary facili-
ties were constructed. This raises concerns about whether
these adaptations have left Colombia better prepared for
future public health emergencies.

Fourth, the study highlights how Colombia’s fragmented
healthcare system, governed by private insurers and
demand-driven financing, created bottlenecks in response
coordination. While the government led the ICU bed expan-
sion, the financial burden of sustaining these investments
was disproportionately placed on public hospitals, poten-
tially compromising long-term resource allocation.

To ensure preparedness for future crises, we recom-
mend: (i) establishing funding mechanisms to incentivize
infrastructure development in underserved regions and
ensure the sustainability of basic capabilities by partially
subsidizing the supply of services; (ii) designing permanent
infrastructure that can be rapidly scaled up during emergen-
cies, such as modular hospital units; (iii) investing in the
healthcare workforce through training pipelines, mental
health support, and surge capacity strategies; and (iv)
implementing equity-focused policies to close geographic
disparities in critical care access.
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This study offers valuable insights into how a middle-
income country with a complex, mixed healthcare model
responded to a health crisis. Colombia’s experience
illustrates both the adaptability of fragmented systems
and the structural vulnerabilities that can undermine
equitable, sustainable responses. By comparing national
responses, highlighting workforce and financing chal-
lenges, and analyzing equity implications, this paper
contributes to the global literature on pandemic resil-
ience and healthcare preparedness. These lessons are
particularly relevant for LMICs facing similar con-
straints and seeking to strengthen their health systems in
the wake of COVID-19.
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