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Abstract

Objective. To characterize the impact of Mexico’s Co-
vid- 19 vaccination campaign of older adults. Materials and
methods. We estimated the absolute change in sympto-
matic cases, hospitalizations and deaths for vaccine-eligible
adults (aged >60 years) and the relative change compared
to vaccine-ineligible groups since the campaign started. Re=
sults. By May 3, 2021, the odds of Covid-19 cases among
adults over 60 compared to 50-59 year olds decreased by
60.3% (95%Cl: 53.1, 66.9), and 2 003 cases (95%Cl: | 156,
3 130) were avoided. Hospitalizations and deaths showed
similar trends. Conclusions. Covid-19 events decreased
after vaccine rollout among those eligible for vaccination.
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Resumen

Objetivo. Caracterizar el impacto de la campana de va-
cunacion contra Covid-19 de México en adultos mayores.
Material y métodos. Se estimé el cambio absoluto de
casos sintomaticos, hospitalizaciones y muertes en personas
elegibles (>60 anos) para la vacunacion y el cambio relativo
comparado con grupos no elegibles. Resultados. El momio
de casos en adultos mayores de 60 comparado con los de
50-59 disminuy6 en 60.3% (1C95%: 53.1, 66.9) el 3 de mayo
de 2021.Adicionalmente, 2 003 infecciones (IC95%: | 156, 3
130) fueron evitadas. Hospitalizaciones y muertes muestran
resultados similares. Conclusiones. Los eventos por
Covid-19 disminuyeron después del inicio de la vacunacion.

Palabras clave: Infecciones por coronavirus; vacunacion masiva;
impactos en la salud; México

Department of Biostatistics, University of Washington. Seattle, USA.

Division de Ciencias Actuariales, Estadistica y Matematicas, Instituto Tecnoldgico Autdnomo de México. Mexico City, Mexico.

Department of Biostatistics, University of Michigan.Ann Arbor, USA.

(1
@)
(3) Department of Epidemiology, University of Washington. Seattle, USA.
)
(5) Department of Statistics, Texas A&M University. College Station, USA.

*These authors contributed equally to this work.

Received on: November 9,202 + Accepted on: March |,2022 + Published online: July 8,2022
Corresponding author: Jests Arroyo. Texas A&M University, Department of Statistics. 155 Ireland Street,
College Station, Texas, 77843, USA.
email: jarroyo@tamu.edu

License: CC BY-NC-SA 4.0

424

salud piiblica de méxico [ vol. 64, no. 4, julio-agosto de 2022


https://creativecommons.org/licenses/by-nc-sa/4.0/

Effect of Covid-19 vaccination in Mexico

he Covid-19 pandemic has severely affected the

wellbeing of many people worldwide. As of October
08,2021, Mexico reported over 3.7 million infections and
282 227 deaths.! The Mexican vaccination campaign
began for all citizens over 60 on February 15, 2021.%
The multi-stage approach of the vaccination campaign
by age groups allowed for comparisons with a pseudo-
control sample, as vaccination eligibility expanded over
time. However, the real-world effect of the vaccination
campaign has yet to be formally quantified.

In this study, we researched the impact of the vac-
cination campaign in Mexico by comparing the trends
in Covid-related symptomatic cases, hospitalizations,
and deaths between the population over 60 to those
of younger groups residing in Mexico City. We report
the relative reduction in the proportion of cases among
older adults and other age groups, which is a proxy for
the effectiveness of the campaign, and the estimated
absolute number of cases, hospitalizations, and deaths
that were avoided after the campaign started. This study
could provide evidence to help public health officials
determine whether a similar vaccine campaign—multi-
staged by age groups—can be effective.

Materials and methods

We conducted a retrospective study using public data
from Mexico’s Ministry of Health. The database con-
tained de-identified daily confirmed cases of SARS-
CoV-2 from all approved laboratories in the country
since February 2020.°> We studied the trends of confirmed
cases, hospitalizations and deaths among the patients
with a positive antigen or PCR test in Mexico City (June
1,2020 to June 1, 2021). This allowed for a complete year
of evidence and gave us sufficient time to observe the
effect of vaccination on people over 60. We chose Mexico
City because of its large healthcare network, which
facilitates corroboration of suspected cases.

In order to estimate the relative impact of the vaccina-
tion campaign among different age groups, we compared
proportional incidences from February 15, 2021 (start of
the campaign for adults over 60) to May 3, 2021 (start of
the campaign for 50-59 year olds). If the campaign had
an effect, we would expect there to be a large reduction
in the proportional incidence at alater point in time (until
May 3, 2021) for adults over 60. We therefore compared
the proportional incidences over time for adults over 60
to all other age groups, expecting a greater decrease (be-
low 0) in the older adults. Finally, as there can be delays
in reporting cases, we used a 7-day moving average of
observed counts per day (listed by symptom onset date).

The absolute impact of the vaccination campaign
on the daily counts of those over 60 was estimated by
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comparing their observed events with a prediction of
their expected number of events had the vaccination
intervention not occurred. Specifically, we predicted
these Covid-19 events with a Bayesian structural time-
series! using data prior to the vaccination campaign
(with the 50-59 and 40-49 year-old groups as prediction
covariates). More details regarding our analyses can be
found in the supplementary material.”

Results

After the vaccination campaign started, the propor-
tion of symptomatic cases, hospitalizations and deaths
among adults over 60 visibly decreased (figure 1).> On
May 3, 2021, when 83% of the eligible adults had been
vaccinated with at least one dose,® the odds of confirmed
cases, hospitalizations and deaths in adults over 60 with
respect to those of 50-59 year olds had decreased by
60.3% (95%CI: 53.1, 66.9), 66.8% (95%Cl: 52.0, 77.8) and
74.7% (95%CIL: 56.7, 86.8), respectively. These propor-
tions increased by June 1%, coinciding with the beginning
of the vaccination campaign for 50-59 year olds.®

Among adults over 60, we also estimated a sig-
nificant reduction in the absolute daily number of
cases, hospitalizations and deaths, compared with
the counterfactual expected counts if the intervention
had not occurred (figure 2).> The Bayesian structural
time-series model estimated that 2003 Covid-19 cases
(95%CI: 1157, 3 130), 519 hospitalizations (95%CI: 265,
1668), and 374 deaths (95%CI: 110, 1 117) were avoided
in Mexico City’s adults over 60 between February 15
and May 3, 2021.°

Discussion

Our findings suggest that the Mexican vaccination
campaign is associated with a strong reduction in
Covid-19’s burden among age groups that were eligible
for vaccines. These findings represent indirect evidence
of the effectiveness of Mexico City’s vaccination cam-
paign. Our results complement those observed in other
countries that also followed a multi-stage vaccination
campaign prioritizing older adults.”®

Our estimates rely on Mexico’s publicly-available
dataset of Covid-19 cases, and as such, our study is
limited to its quality, timeliness, completeness, and
availability. To date, no study has formally evaluated
the quality of the data in Mexico, although underre-
porting of cases is evident based on observed dispari-
ties between excess and reported deaths.” Nonetheless,
this does not pose a significant threat to our study, as
suggested by the constant proportion of Covid-19 cases
across age groups before the vaccination campaign,
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FiGURE |. ESTIMATED DAILY RELATIVE CHANGE IN THE PROPORTION OF SYMPTOMATIC CASES, HOSPITALIZATIONS
AND DEATHS IN ADULTS OoVER 60 IN MExico CiTY COMPARED TO OTHER AGE GROUPS, USING FEBRUARY 15, 2021
(START OF THE VACCINATION CAMPAIGN) AS A BASELINE. MExico, FEBRUARY-JUNE 20213

though it does lead to more variability in our Bayesian
model. Additionally, these data rely on the country’s
diagnostic capabilities, which is why we selected
Mexico City: so that we could focus on a population
with considerable access to testing, in order to elimi-
nate potential differences in case reporting.

Our analysis is also sensitive to the choices of
comparison groups, reference dates, and modeling
assumptions. We selected 50-59 year olds as an unvac-
cinated comparison group for adults over 60 because
of their similarity in health status and risk behaviors
during the pandemic, compared to other popula-
tions.!%12In order to select a reference date, we avoided
times near the Christmas and New Year’s festivities,
as they were likely to reflect higher exposure rates and
riskier behaviors than a typical week. Instead, we chose
February 15, 2021, though the results did not change
significantly when we used other February dates. Next,
we defined our time period to be three months after
vaccination rollout in order to allow ample time for
a substantial portion of the eligible population to be
vaccinated. Lastly, our analyses assume that, in absence
of the vaccination campaign, the proportion of events
across different age groups would be constant over
time, which probably is a simplification. However, the
model predictions for the pre-campaign period (figure
2) suggest that these proportions do not vary too much.
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Our results are promising, as they indicate that
vaccination has slowed down the rate of Covid-19 infec-
tion. This is essential in settings such as Mexico, where
direct evidence of the vaccine strategy’s effectiveness
is limited. When introducing a new vaccine campaign
strategy, we must consider the structure and strength
of the health system while monitoring for feedback to
constantly improve the public policy. Ideally, to obtain
amore accurate assessment of the relationship between
Covid-19 cases and vaccine uptake, a more robust study
with disaggregated data, individual-level covariates,
and reliable diagnostics should be conducted. Further
research should also focus on access to the vaccine and
equity outside of urban areas in Mexico, especially for
populations with limited access to healthcare. Never-
theless, the strength of our results provides promising
evidence that vaccination has contributed to a reduction
in the severity of the Covid-19 pandemic in Mexico
City, and reflects the importance of prioritizing public
health interventions when capacities are limited due to
logistical or economic constraints.
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