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pro-27 

grams. Globally, the diversion of resources, overburdening of health systems, and d im-28 

plementation of public health measures such as lockdowns and movement restric tions 29 Academic Editor: Firstname 

have led to substantial disruptions in vaccination services. These disruptions hav ve re-

significant impact on essential healthcare services, including routine immunization 

30 

sulted in a decline in vaccination coverage for numerous preventable diseases, posiing a 31 Received: date 

serious threat to global health security and potentially reversing decades of progreess in 32 Revised: date 

disease control. Accepted: date 

1. Introduction

18 

in access is crucial for improving overal l vaccination coverage and public health out-19 

comes. 20 

Keywords: COVID-19 pandemic; Vaccination coverage; Ecuador; Immunization; Rouutine 21 

vaccination; Health disparities; Vaccine hesitancy 22 

33 

23 

The COVID-19 pandemic has precipitated a global health crisis of unprecede ented 24 

scale, with profound repercussions across various facets of society. Beyond the d direct 25 

morbidity and mortality inflicted by the SARS-CoV-2 virus, the pandemic has exert ted a 26 

com-
39 

conditions of the Creative Commons diseases, including measles, poliomyelitis, diphtheria, and pertussis, further c

publication under the terms and 

40 
Attribution (CC BY) license pounding the health burden faced by these nations. 41 
(https://creativecommons.org/license

Ecuador, a South American country with a diverse population and varying leveels of 42 
s/by/4.0/). 

36 

Published: date The impact of the pandemic on immunization programs has been particularly aacute 34 

in low- and middle-income countries (LMICs), where healthcare infrastructure ma ay be 35 Citation: To be added by editorial 

fragile and resources limited. In these settings, the pandemic has not only disru upted staff during production. 

rities 

service delivery but also exacerbated pre-existing chal l enges such as l imited acceess to 37 Copyright: © 2025 by the authors. 

healthcare, supply chain vulnerabilities, and vaccine hesitancy. Consequently, the e de-38 Submitted for possible open access 

cline in vaccination coverage has increased the risk of outbreaks of vaccine-prevenntable 
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Article 1 

14 

(2020-2021). Using data from the Ministry of Public Health and the National Instituute of 11 

Statistics and Censuses, the study compares routine childhood vaccination coveragee and 12 

COVID-19 vaccination efforts. Results indicate a significant decline in routine vac cina-13 

tion coverage during the pandemic, with reductions observed for vaccines such as BBCG, 

10 

pentavalent, pneumococcal, and rotavirus. Furthermore, the study highlights socio oeco-15 

nomic and geographical disparities in COVID-19 vaccine coverage, with vulner rable 16 

populations facing challenges in accessing vaccination. In conclusion, the pandemicc has 17 

negatively impacted routine immunization programs in Ecuador; addressing dispar

in 
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72 •

Ministerio de Salud Pública (MSP): This bulletin, published by the Minis-73 

try of Public Health of Ecuador, provided detailed information on routine 74 

childhood vaccination coverage at the national and sub-national levels. 

Boletín de Indicadores de la Estrategia Nacional de Inmunización del 

The data included the number of doses administered, the number of doses 76 

applied, and vaccination coverage rates for various vaccines. 77 

Instituto Nacional de Estadística y Censos (INEC): The INEC provided 78 •

71 The data for this study were obtained from the following primary sources: 

70 Data Sources 
69 

68 associations between the pandemic and vaccination outcomes. 
67 and changes in vaccination coverage over time, as well as the assessment of potential 
66 and the pandemic period (2020-2021). This design allowed for the examination of trends 

65 comparative analysis of vaccination coverage data for the pre-pandemic period (2019) 
64 

85 

92 

91 to assess COVID-19 vaccination coverage and disparities. 
90 analyzed for this age group. Additionally, data on the general population were analyzed 
89 dren up to 24 months of age in Ecuador. Data on routine childhood vaccinations were 
88 The primary study population consisted of infants under one year of age and chil-

87 Study Population 
86 

the COVID-19 pandemic on vaccination coverage in Ecuador. The study involved a 

were searched using relevant keywords. 
84 literature review. Databases such as PubMed, Scopus, and Web of Science 

83 ties, relevant peer-reviewed studies were identified through a systematic 
82 context on the broader impact of the pandemic and socioeconomic dispari-

•81 Published Literature: To supplement the primary data sources and provide 
80 rates, which were used to calculate vaccination coverage rates. 
79 demographic data for Ecuador, including population estimates and birth 

gram faced challenges in achieving optimal coverage rates, with disparities observed 

immunization programs as a result of the COVID-19 pandemic. In Ecuador, as of July 44 

2021, only 57% of the population had received the first COVID-19 vaccine dose, high-45 

lighting significant challenges in reaching and providing vaccines to underserved popu-46 

lations in remote areas (1). Prior to the pandemic, Ecuador's national immunization pro-47 

43 

48 

across different geographical regions and socioeconomic groups. The pandemic has fur-49 

ther exacerbated these challenges, leading to a decline in the coverage of routine child-50 

hood vaccinations and highlighting existing inequities in access to healthcare services. 51 

Specifically, the pandemic has impacted the coverage of vaccines for diseases such as 

healthcare access across its regions, has also experienced significant disruptions to its 
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120 •

the pre-pandemic year (2019) and the pandemic years (2020-2021) to assess 121 

the impact of the pandemic on vaccination coverage. 122 

Comparative Analysis: Vaccination coverage rates were compared between 

A comparative analysis of vaccine doses administered from 2018 to 2020 revealed a 124 

significant decline in 2020, with a reduction of approximately 137,000 doses compared to 125 

the stable rates of the previous two years. This decrease was reflected in coverage per-126 

centages, with the pentavalent vaccine showing the most substantial drop (17.7%), fol-127 

119 changes. 
118 age rates were plotted over time to visualize trends and identify significant 
117 childhood vaccination coverage over the study period (2019-2021). Cover-

•116 Trend Analysis: Trend analysis was used to examine changes in routine 
115 characteristics of the study population and the vaccination coverage data. 
114 centages, means, and standard deviations, were used to summarize the 

•

135 

142 significant decrease in administration. While the decline in coverage was already no-
141 including pentavalent, pneumococcal, and rotavirus vaccines, all of which showed a 
140 75.3% in 2021. This pattern of reduction was also observed across other essential vaccines, 
139 administered at birth, decreased from 86.5% in 2019 to 80.6% in 2020, and further to 
138 substantial decline in both 2020 and 2021. Specifically, the coverage of the BCG vaccine, 
137 vaccines demonstrated coverage rates exceeding 80%; however, these rates experienced a 

136 COVID-19 pandemic on adherence to immunization schedules. In 2019, the majority of 

113 

vaccination coverage between 2019 and 2021, demonstrating a significant impact of the 
134 Analysis of routine childhood vaccination data revealed a clear trend of decreasing 

133 3. Results

132 

131 tion services.(3) 
130 tion coverage, highlighting regional disparities in the pandemic's impact on immuniza-
129 that coastal and highland provinces experienced the most severe reductions in vaccina-
128 lowed by poliovirus, rotavirus, and pneumococcal vaccines. Spatial analysis indicated 

93 

COVID-19 Vaccination Coverage: Coverage rates were assessed by: 
100 

99 liovirus, rotavirus, measles, yellow fever, and varicella. 

98 of each vaccine. Specific vaccines included: BCG, pentavalent, pneumococcal, po-
97 percentage of children in the target age group who had received the recommended doses 

96 Routine Childhood Vaccination Coverage: Coverage rates were calculated as the 
95 

94 The following vaccination coverage metrics were used in this study: 

101 

Vaccination Coverage Metrics 
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Tungurahua 10.166 10.111 

Pichincha 56.698 57.062 57.200 

Morona Santiago 4.895 4.842 4.822 Amazonia 

10.069 

9.764 Chimborazo 9.853 9.660 

Cotopaxi 10.355 10.304 10.293 

Loja 9.978 9.923 9.872 

Imbabura 9.173 9.141 9.115 

Insular Galápagos 624 631 666 

Zamora Chinchipe 2.839 2.837 2.833 

1

330.972 330.444 

DNEAIS - Early and late capture base. Developed by: MSP national immunization strategy.

331.494 

152 

153 

WHO has proposed the development of combined vaccines because of their ad-154 

vantages; in Latin America certain projects were started to this end, although the devel-155 

Total: 

Orellana 3.883 3.821 3.800 

Napo 3.341 3.361 3.381 

Sucumbios 4.944 4.958 4.978 

2.659 Pastaza 2.639 2.679 

Manabi 29.299 29.207 29.005 

13.211 13.128 

Santa Elena 8.834 8.897 8.900 

Los Rios 18.897 18.888 18.798 

13.293 

cine-preventable diseases within the pediatric population. 

145 

months) and bOPV (the bivalent oral poliovirus vaccine administered at 12 months) were 146 

75.7% and 76.7%, respectively, in 2019. By 2020, these rates had decreased to 68.0%, and 147 

by 2021, they had fallen further to 58.0%. This reduction in vaccination coverage has 148 

important implications for public health, as it can elevate the risk of outbreaks of vac-149 

as SRP 2 (which protects against measles, rubella, and mumps and is administered at 18 

150 

Table 1. Region and Province Data for Years 2019, 2020, and 2021151 

. 

doi: https://doi.org/10.1101/2025.03.26.25324742; this version posted March 27, 2025. The copyright holder for this preprint 
(which was not certified by peer review)is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. 

It is made available under a CC-BY-NC-ND 4.0 International license

Vaccines 2025, 13, x FOR PEER REVIEW 4 of 9 

ticeable in 2020, 2021 was marked by an even more pronounced reduction, with coverage 143 

rates for some vaccines falling below 60%. For instance, coverage rates for vaccines such 144 

Costa Esmeraldas 

Region Province 2019 2020 2021 

4.223 4.205 4.338 Bolivar 

Carchi 3.258 3.236 3.214 

Cañar 5.680 5.660 5.640 

15.688 

Santo Domingo 10.535 10.537 10.541 

79.535 Guayas 79.543 79.519 

Sierra Azuay 15.903 15.7 

medRxiv preprint 

El Oro 12.526 12.464 12.438 
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239.889 280.390 84,6% bOPV 3 72,48% 193.510 
76,13% 83,2% 251.977 

58,56% 
205.659 62,24% 

215.874 65,33% 
Fiebre amarilla 279.008 84,2% 
SRP 1 276.289 83,3% 80,54% 

12 months 

275.947 

266.550 

Rotavirus 2 280.431 
64,09% 

84,6% 248.973 75,22% 
flPV 2 282.171 85,1% 260.538 78,72% 211.797 

68,00% 233.371 70,51% 224.702 
6 months Neumococo 3 

199.909 60,50% 
Pentavalente 3 281.734 85,0% 

254.256 76,7% 249.857 75,49% 196.616 59,50% 
193.234 229.210 69,25% 

166 

58,48% 
dose DPT 4 

administration. 

above 80%; whereas in 2020 and 2021, these figures dropped considerably. For the BCG 175 

vaccine (administered at birth), coverage decreased from 86.5% in 2019 to 80.6% in 2020, 176 

and further to 75.3% in 2021. A similar pattern is observed for other essential vaccines, 177 

such as pentavalent, pneumococcal, and rotavirus, all showing significant reductions in 178 

174 

179 

Greater Impact in 2021: Although the decline in coverage was already evident in 2020, 180 

the year 2021 shows an even more marked reduction, with coverage rates in some cases 181 

falling below 60%. Vaccines such as MMR 2 (measles, mumps, and rubella) administered 182 

170 

DNEAIS - Early and late capture base. Developed by: MSP national immunization strategy..1167 

168 

Table 2 presents the number of doses administered, the type of vaccine applied, and 169 

the vaccination coverage among children of different age groups (from newborns to early 

76,7% 

childhood). A progressive decline in vaccination coverage between 2019 and 2021 is ob-171 

served, suggesting a significant impact of the COVID-19 pandemic on adherence to the 172 

immunization schedule. 173 

General Decline in Vaccination Coverage: In 2019, most vaccines had coverage rates 

268.434 81,0% 259.880 78,52% 218.800 66,21% 
69,76% 263.123 79,50% 230.524 

15 months Varicela 

1 year from the 3rd 
192.835 58,36% 70,36% 

bOPV 4 254.395 
18 months SRP 2 250.964 75,7% 232.883 

ministered plied 
Doses Applied 

plied 
Doses Ap-

2019 
Vaccine Ad- Doses Ap-

Coverage 
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point 

205 

cline, with coverage rates decreasing from 42% in 2019 to 66% in 2022. The rural pariish of 206 

Zámbiza showed the highest coverage, while Chavezpamba had the lowest. In u urban 207 

areas, Centro Histórico had the highest coverage, and Iñaquito the lowest. Joinp

d de-

208 

analysis identified a significant drop in vaccination coverage in April 2020, coinci iding 209 

with the peak of the COVID-19 pandemic. (5) 210 

4. Discussion211 

from 70% in 2019 to 96% in 2022. Conversely, rural parishes experienced a marked
204 eased Results indicated that in urban parishes, pentavalent vaccine coverage incre
203 g. using Joinpoint regression analysis, and risk areas were visualized through mapping
202 essed ban and rural parishes. Temporal trends in monthly vaccination coverage were asse

201 h ur-conducted. Consolidated data were utilized to calculate coverage indicators for both
200 y was 

ti
ained 217 

h lth t ld id di
reduction in vaccination coverage aligns with global trends. The pandemic stra

d tt ti t d COVIID 19

District of Quito from 2019 to 2022, an exploratory ecological observational study

216 erved consequences of the pandemic beyond the direct impact of the virus itself. The obse

215 ching This decline has significant implications for public health and highlights the far-reac
214 cines. tine immunization programs, with a decrease in the coverage of key childhood vacc
213 n rou-Ecuador during the COVID-19 pandemic. The data clearly illustrate a disruption in 

212 ge in The findings of this study reveal a concerning trend of declining vaccination covera

to re-

9, re-183 

spectively, decreasing to 68.0% in 2020 and dropping further to 58.0% in 2021. 184 

Public Health Implications: The reduction in vaccination coverage can increase thee risk 185 

of outbreaks of preventable diseases among the pediatric population. It is crucial t

at 18 months and bOPV at 12 months had coverage rates of 75.7% and 76.7% in 2019

186 

inforce and reorganize strategies to recover coverage rates through mass campaignns (as 187 

ealth was done in 2023), follow-up with unvaccinated children, and improved access to h188 

services for the entire population. The COVID-19 pandemic significantly disrupted in

6 of 9 Vaccines 2025, 13, x FOR PEER REVIEW
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194 

199 olitan and analyze vaccination coverage in rural and urban parishes within the Metropo

198 eases cluding childhood immunization. To identify areas at risk for communicable dise
197 s, in-The SARS-CoV-2 pandemic significantly disrupted critical health programs
196 

195 

medRxiv preprint 

193 

192 

191 3) terventions to safeguard vulnerable populations during public health emergencies.(3

190 d in-immunization programs across Ecuador, underscoring the urgent need for targete
189 nfant 
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247 

254 tions. The data reveal a clear deterioration in coverage rates for critical vaccines, includ-

253 pose a significant threat to public health, especially among the most vulnerable popula-
252 larly concerning given the potential resurgence of vaccine-preventable diseases, which 
251 notable decline in the uptake of routine childhood vaccinations. This decline is particu-

250 disruptions that reverberated through the nation's immunization programs, leading to a 
249 demic on vaccination coverage in Ecuador. The global health crisis triggered a cascade of 
248 The evidence presented demonstrates the profound impact of the COVID-19 pan-

ing BCG, pentavalent, pneumococcal, and rotavirus. This reduction not only reflects the 

5. Conclusions

246 urgent need to address the decline in vaccination coverage in Ecuador. 
245 geographical comparisons. Despite these limitations, the study's findings underscore the 
244 level were not consistently available for all vaccines and years, limiting the granularity of 
243 oeconomic determinants on vaccination coverage. Second, detailed data at the provincial 

242 acknowledge its limitations. First, the analysis does not fully capture the impact of soci-
241 into the pandemic's impact on vaccination coverage in Ecuador, it is important to 

tates urgent attention. The findings emphasize the need for robust recovery strategies to 

268 menting targeted interventions to reach underserved populations, combat vaccine mis-
267 This involves not only ensuring adequate resources and infrastructure but also imple-
266 strengthening of its immunization systems to build resilience against future health crises. 
265 fluencing vaccine uptake. Looking ahead, it is crucial for Ecuador to prioritize the 
264 temic challenges within the healthcare infrastructure and the socio-behavioral factors in-
263 restore and enhance vaccination coverage. These strategies must address both the sys-

262 

240 

261 combating COVID-19, the collateral damage to routine immunization programs necessi-
260 obstacles to effective immunization. While the immediate focus was understandably on 

259 vaccine hesitancy were likely exacerbated by the pandemic, creating a complex web of 
258 dorian health system. Factors like limited access to healthcare, supply chain issues, and 
257 mobility restrictions, but also underscores pre-existing vulnerabilities within the Ecua-
256 immediate challenges posed by the pandemic, such as healthcare service disruptions and 
255 

225 visiting health centers for vaccinations. Logistical challenges, including disruptions in 

224 ties. As noted in the introduction, increased fear of contagion also deterred families from 
223 downs, implemented to curb the spread of the virus, limited access to healthcare facili-
222 tion rates. Several factors contributed to this decline: movement restrictions and lock-

221 quently, routine immunization programs were disrupted, leading to decreased vaccina-
220 overwhelming of hospitals and health centers, as detailed in the introduction. Conse-
219 response efforts. In Ecuador, this strain manifested as a change in health services and the 

vaccine supply chains, further compounded the problem. These challenges collectively 
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some parts of the country. Even for diseases like polio, where Ecuador has maintained a 

build more resilient immunization systems. While this study provides valuable insights 

239 ization programs necessitate proactive measures to mitigate their negative effects and 
238 recover vaccination coverage. The long-term consequences of the pandemic on immun-
237 children, and improving access to health services for the entire population are essential to 
236 Results section notes, strategies such as mass campaigns, follow-up with unvaccinated 
235 concerns. The need to reinforce and reorganize vaccination strategies is critical. As the 
234 polio-free status since 1990, the reduced OPV vaccination rate has raised public health 

233 

medRxiv preprint 

232 diseases such as rubella and measles, with suspected cases already being reported in 
231 duction, the low vaccination rates have increased the possibility of the resurgence of 

230 a decrease in their coverage increases the risk of outbreaks. As highlighted in the intro-
229 is particularly concerning. These vaccines protect against serious childhood diseases, and 
228 The decline in coverage for vaccines like BCG, pentavalent, pneumococcal, and rotavirus 
227 created barriers to vaccination, resulting in decreased coverage across various vaccines. 
226 

https://preprints.jmir.org/preprint/75293 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Sanchez et al

TLA: Three Letter Acronym
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