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Objectives: The widespread impact of the COVID-19 pandemic on health systems, economies, and societies globally requires comprehensive data to guide effective recovery efforts. Online surveys have become crucial for rapid and extensive data collection. The Pandemic Response Survey (PRS), utilizing the Facebook Active User Base (FAUB), assessed the pandemic’s population-level impacts across 21 countries, gathering information on healthcare, vaccine confidence, trust, and economic and educational indicators.Methods: Conducted from March to May 2023, the PRS, translated into 15 languages, used the FAUB for gender-stratified random sampling of adults 18 years and older. The survey collected responses from 621,000 individuals, achieving a completion rate of 43%. Non-response and inverse propensity score weights were applied to calibrate the data to known demographic totals, enhancing the survey’s generalizability.Results: The PRS findings reveal disparities in life satisfaction, food security, delayed healthcare, vaccine confidence, and trust across countries. Life satisfaction was reported as high by 70%–80% of respondents in Egypt, Nigeria, Colombia, and Mexico, while only 20%–30% of respondents in Indonesia, Turkiye, and Viet Nam reported the same. Approximately 50% of respondents in Nigeria, South Africa, and Colombia experienced food insecurity, in contrast to less than 10% in Italy, Japan, and Germany. In Germany, 44% of respondents expressed high vaccine confidence compared to 10.6% in South Africa. Over half of respondents in Indonesia (52.4%) reported that their child was up to date on routine immunisations.Conclusion: The PRS demonstrates the effectiveness of online surveys in capturing actionable data during a global health crisis. The findings underscore the importance of targeted interventions and policy decisions to address the multifaceted challenges of pandemic recovery. Collaborative efforts in data collection and knowledge sharing between nations with shared profiles may foster more effective strategies.Keywords: survey methodology, pandemic recovery, health care access, COVID-19 pandemic, vaccine confidence
INTRODUCTION
The COVID-19 pandemic disrupted healthcare and brought sweeping changes to global health systems, economies, and societies [1–3]. Evidence indicates that healthcare delivery faced unprecedented challenges, with many non-COVID-related services being delayed or inaccessible, leading to widespread concerns over unmet health needs and the exacerbation of existing conditions [4–7]. Vaccine confidence has emerged as a critical issue, with misinformation and vaccine hesitancy posing significant barriers to immunization efforts against COVID-19, consequently affecting public health responses and recovery strategies [8]. Moreover, the pandemic has heightened food insecurity globally, with economic downturns and disruptions in food supply chains putting vulnerable populations at increased risk [9]. Additionally, routine childhood vaccination programs have experienced setbacks, risking the resurgence of vaccine-preventable diseases [10]. These impacts underscore the necessity for comprehensive data to address the multifaceted challenges posed by the pandemic and to inform effective recovery and preparedness measures for future health emergencies.
In the wake of such upheaval, gathering precise and comprehensive data on disruptions to health services becomes paramount for informed policy making. Such information is vital to implement effective recovery strategies and to prepare for future health crises with data-driven insights [3, 11].
As traditional data collection methods, including in-person or telephone interviews, face challenges in scope and timeliness, online surveys offer a promising alternative. Online surveys have become more prevalent as tools for health surveillance and policy research and are increasingly useful in the post-pandemic landscape. These methods are not only less expensive but also capable of rapidly engaging with large-scale populations and overcoming the limitations of traditional surveys, such as lower response rates and higher costs.
Throughout the pandemic, online surveys have played a pivotal role in gathering real-time data on infection rates, public behavior, and the effectiveness of health measures [5, 6, 12]. Large online surveys, such as the COVID-19 Trends and Impact Survey, which collected over 100 million responses across 114 countries, have demonstrated the capacity to provide valuable public health indicators [5, 6, 13]. The immediate flow of information enables health authorities and governments to understand needs and deploy resources accordingly.
The Pandemic Response Survey (PRS) builds upon the impact of online surveys in the post-pandemic world. Conducted from March to May 2023, the PRS spanned 21 countries, harnessing the collaborative efforts of the Institute for Health Metrics and Evaluation (IHME), LMU Munich (LMU), University of Maryland (UMD), and Meta. The primary objective of this extensive, cross-sectional internet-based survey was to generate a comprehensive understanding of the societal impacts of the COVID-19 pandemic, particularly in areas such as the economy, education, and health. The PRS stands as a response to the critical need for prevention and healthcare delivery, offering insights that are essential to shaping the future of global health policy. It represents a unique endeavor, not only due to its scale but also because of its employment of sampling and weighting procedures designed to mitigate non-response bias and coverage errors, enhancing the relevance and applicability of its findings.
METHODS
The main objective of this cross-sectional survey was to understand the wide-ranging impacts of the COVID-19 pandemic on societal and economic dimensions across 21 countries. Recognizing the pandemic’s multifaceted effects—beyond the direct health implications of the COVID-19 infection—this study aimed to capture a broad spectrum of experiences, including economic hardships, changes in social behaviors, and shifts in public attitudes towards health measures and governance.
Sampling and Data Collection
Conducted between March and May 2023, the PRS harnessed the expansive reach of the Facebook Active User Base (FAUB) to sample a geographically and demographically diverse cohort from 21 strategically selected countries. The target population included active Facebook users aged 18 and over in the 21 selected countries. Countries were selected based on region, population, existing healthcare systems, and Facebook availability and usage [14–18].
The FAUB was divided into strata based on gender to ensure a balanced coverage of genders in the final sample. Within each gender strata, simple random samples were drawn, with the objective of obtaining an equivalent number of responses from individuals identifying as female and those identifying as non-female.
Respondents were invited via Facebook and redirected to the Qualtrics platform for survey completion. Participants were not able to take the survey twice or send the link to others. All participants provided informed consent prior to taking the survey. Meta did not have access to the data [19].
The questionnaire, translated into 15 languages, was crafted to facilitate comparability across different contexts. The selection of topics and questions was informed by benchmark surveys that addressed similar themes or were conducted in comparable populations or locations, allowing for the contextualization of the PRS data within the existing body of public health research [5, 6, 20, 21].
The computation of the survey weights consisted of two steps. First, response propensities were estimated for all persons who were invited to participate in the survey. Second, the inverse of the estimated response propensities were calibrated to known population totals of age, gender, and education categories and the regional distribution of the population [22, 23].
All materials and procedures for this study were reviewed and approved by the University of Washington Institutional Review Board (STUDY00016693). More detailed information on the methodology of the PRS, along with the full questionnaires and datasets, can be found in the Supplementary Appendix as well as through GESIS [24].
Analysis
We calculated response rates as either completing the step-1 (answering country, region, age, education) and total completion as having made it to the last question.
Additionally, we compared the demographics of our sample to the known population statistics to evaluate the effectiveness of our sampling methodology. We calculated the proportion of survey respondents in each country-age-gender category to the corresponding category in the population estimates used for weighting.
We then looked at weighted descriptive results of several key indicators and conducted an in-depth Principal Component Analysis (PCA) to explore commonalities and differences across countries in terms of key indicators and generated a biplot to visualize the relationships both between the countries based on their scores on PC1 and PC2 and between the variables and the principal components. The vectors indicate the direction and magnitude of each variable’s influence on the principal components.
RESULTS
Data Collection and Demographic Distribution
The PRS collected data from over 621,000 respondents across 21 countries, with respondents spending an average of 13.7 min to complete the questionnaire. The overall step-1-completion rate for all participants was 66.8%, and the total completion rate was 43.0%. Detailed completion rates for each country are available in the Supplementary Appendix.
The demographic distribution of our unweighted sample is detailed in Table 1, providing an overview of the age and gender composition of respondents by country as well as completion rates.
TABLE 1 | Unweighted survey demographics by country. Includes counts and percentages of each demographic category by country. Data are from the Pandemic Recovery Survey, 2023 across 21 countries.
[image: Table 1]Figure 1 details the comparison between unweighted survey characteristics and population estimates. Populations were categorized into location-age-gender buckets. Absolute differences between the survey respondent proportions and the estimated population proportions were minimal, with an average difference of 2.8% and a maximum difference of 11.9%.
[image: Figure 1]FIGURE 1 | Compares the proportion of survey respondents in the Pandemic Recovery Survey with population estimates from the Global Burden of Disease across 21 countries. Survey proportions are stratified by country, age, and gender. Data are from the Pandemic Recovery Survey, 2023 across 21 countries.
Findings From Key Indicators
The survey revealed significant findings on various aspects of pandemic recovery. The proportion of respondents being satisfied or very satisfied with life, household expenses and food security, delayed healthcare, vaccine confidence, and the perceived decline in math skills of students are presented in Figure 2. These findings illustrate the wide variation in experiences and perceptions across different countries.
[image: Figure 2]FIGURE 2 | Presents a bar graph for six main indicators in the Pandemic Recovery Survey. Each graph shows the proportion of respondents from each country for each indicator including life satisfaction, trust in national government, vaccine confidence, food insecurity, delayed healthcare, and routine childhood vaccines. Data are from the Pandemic Recovery Survey, 2023 across 21 countries.
In an analysis of key indicators, we observed notable variations in public sentiment and experiences across the 21 countries surveyed. Life satisfaction levels varied widely, with respondents in Egypt, Nigeria, Colombia, and Mexico reporting the highest levels of contentment, while respondents in Indonesia, Türkiye, and Viet Nam showed considerably lower satisfaction. Food insecurity emerged as a significant concern, particularly for respondents in Nigeria, South Africa, and Colombia, where half reported a lack of sufficient food. Conversely, respondents in Italy, Japan, and Germany reported the lowest levels of food insecurity. The analysis also highlighted issues with delayed healthcare, especially pronounced in Viet Nam and the Philippines, where the majority of respondents with medical conditions experienced delays in receiving care. In terms of public trust in vaccines, there was a clear disparity between countries, with more than 40% of respondents in Germany, Viet Nam, and Brazil showing high confidence in vaccine safety, efficacy, and alignment with personal beliefs, whereas less than 20% of respondents in South Africa and Egypt showed the same level of confidence. Trust in the national government displayed large gaps between countries, with Viet Nam, Egypt, and India among the most trusting, and the UK, Italy, and Japan the least trusting of the national government. Finally, parents of children under 5 reported whether their child was fully vaccinated with routine childhood immunizations, and a majority of countries had more than 70% of respondents reporting full vaccination, however, less than half of respondents in Indonesia (47.6%) reported that their child was fully vaccinated. These high-level results from the combined plot provide a snapshot of the multifaceted challenges faced by different countries in the wake of COVID-19.
Patterns of Country Similarities
The PCA identified distinct clusters of countries that share similar profiles with respect to life satisfaction, vaccine confidence, food security, trust in national government, and COVID-19 vaccination status. The first principal component (PC1) explained a significant proportion of the variance (47.5%), with food security showing the most substantial positive loading, followed by vaccine confidence and COVID-19 vaccination status. This suggests that PC1 captures an aspect of public health and welfare, with higher scores correlating with better food security, vaccine confidence, and vaccination rates. Conversely, PC1 had a slight negative relationship with life satisfaction, indicating a modest inverse correlation with life satisfaction.
The second principal component (PC2) accounted for the next largest variance (23.5%) and was most strongly positively associated with life satisfaction. On the other hand, a strong negative loading on trust in national government implies that higher PC2 scores may also reflect a diminished trust in national government.
Together, PC1 and PC2 cumulatively captured 71% of the total variance. The remaining components, PC3 through PC5, contributed to capturing smaller, yet meaningful, aspects of the variance, with strong negative loadings on life satisfaction and trust in national government for PC3, a positive relationship with COVID-19 vaccination status on PC4, as well as a positive relationship for food security on PC5.
Table 2 presents the loadings of 21 countries on the first two principal components derived from an analysis focusing on life satisfaction, vaccine confidence, food security, trust in national government, and COVID-19 vaccination status. PC1 is strongly associated with health-related metrics, while PC2 is linked to life satisfaction and trust in national government. Data are from the Pandemic Recovery Survey, 2023 across 21 countries.
TABLE 2 | Principal Component Analysis: Country scores across five health, life satisfaction, and trust indicators. Data are from the Pandemic Recovery Survey, 2023 across 21 countries.
[image: Table 2]Figure 3 illustrates clusters of countries that share similar profiles regarding the considered indicators. Countries with closer proximity on the plot are more alike in terms of the underlying variables. For instance, countries in the upper right quadrant (Brazil, Germany, UK, Spain, and Italy) typically exhibit high life satisfaction and vaccine confidence but may have lower trust in government. In contrast, those in the lower left quadrant (South Africa, Egypt, Indonesia, Türkiye) tend to have lower food security and vaccination rates, while having a higher trust in the national government.
[image: Figure 3]FIGURE 3 | Displays the distribution of countries based on their scores on the first two principal components, illustrating the relationship between life satisfaction, vaccine confidence, food security, trust in national government, and COVID-19 vaccination status. The diagram identifies clusters of countries with similar health and governance profiles. Data are from the Pandemic Recovery Survey, 2023 across 21 countries.
DISCUSSION
The Pandemic Response Survey (PRS) has provided many valuable insights into the varied impacts of the COVID-19 pandemic across 21 countries. Utilizing the Facebook Active User Base as a novel sampling frame, the PRS successfully captured a broad demographic, illustrating the potential of online surveys to rapidly collect large-scale data in a global crisis setting at a low cost.
The data collected through the PRS is invaluable for guiding policy and can serve as a baseline for monitoring progress. This will provide insights for planning and implementing programs and policies aimed at addressing the challenges ahead.
Key findings include the large disparities in life satisfaction, food security, delayed healthcare, vaccine confidence, and trust in national government across countries. For instance, life satisfaction was reported as high by 70%–80% of respondents in Egypt, Nigeria, Colombia, and Mexico, in contrast to only 20%–30% of respondents in Indonesia, Türkiye, and Viet Nam. Respondents in Egypt showed some of the highest levels of trust in government with 52.8% responding that the national government is either trustworthy or very trustworthy. Although governmental trust in Egypt is among the highest in the Arab world, the rate of life satisfaction, 79.6%, is higher than other reports, possibly from the subset of the population most likely to be active on Facebook and answer surveys [25–27].
The survey highlighted food insecurity as a pressing concern in several countries, specifically in Nigeria, South Africa, Colombia, Egypt, and Peru. These findings resonate with reports from the United Nations World Food Programme that pandemic-related food insecurity have been amplified by conflict, climate, and food access [9].
Another indicator that revealed vast disparities was in delayed healthcare, with some countries reporting high amounts of respondents who experienced delayed healthcare. Specifically, 73.3% of respondents in Viet Nam, 70.3% in the Philippines, and 64.1% in Peru reported needing healthcare but not receiving. Other population-based surveys during this time period similarly reported overall low healthcare quality, specifically in low- and middle-income countries (LMICs) and populations with high health needs, low education, or low income [28].
The analysis also revealed disparities in vaccine confidence, with Germany, Viet Nam, and Brazil showing more than 40% of respondents expressing high vaccine confidence, compared to just 10.6% in South Africa. Even in Germany, where respondents reported the highest level of vaccine confidence, barriers to vaccination still exist including trust in institutions and healthcare professionals [29]. Respondents in Egypt showed one of the lowest rates of vaccine confidence (19.3%) other than South Africa (10.6%), along with less than a quarter of respondents expressing confidence in Türkiye, Peru, Nigeria, Colombia, and Indonesia. These findings are comparable to previous studies examining vaccine confidence and finding overall low rates in Egypt, Indonesia, the Philippines, and several other countries [10, 30, 31].
The PRS findings underscore the necessity for a nuanced, multifaceted approach to pandemic recovery that considers the socio-economic, cultural, and political contexts of each country. Collaborative efforts in data collection, as demonstrated by the PRS, are vital for understanding and addressing the global impacts of health crises. Our findings suggest that policies should prioritize food security, healthcare access, and vaccine confidence building, tailored to the specific needs of each population.
The survey also highlights the potential of online platforms for rapid, large-scale data collection during global health emergencies. As we move forward, leveraging technology for health surveillance and policy research will be increasingly important. However, efforts must be made to ensure these methods are inclusive and representative of all demographic groups.
Limitations
Despite its strengths, the PRS has limitations, including potential under-representation of certain demographic groups such as older adults or those without internet access. Efforts to mitigate non-response bias through advanced statistical techniques may not fully account for differences between respondents and non-respondents. The result of this limitation leads to uncertainty in the results due to certain populations that are underrepresented, specifically underserved and hard to reach populations. The survey data are also fully self-report and susceptible to social desirability bias, recall bias, and other risks associated with self-report data. The demographic makeup of the FAUB may also distort differences between countries. Additionally, the country-level findings are not age-standardized, which may influence the results. Since certain age groups may respond in systematically different ways, future research analyzing results for all ages should account for age differences.
Conclusion
The insights gained from the PRS, particularly regarding disparities in food security, delayed healthcare, and vaccine confidence, have important implications for global health policy and post-pandemic recovery efforts. The survey’s findings can inform strategies to improve vaccine uptake, strengthen public trust in health interventions, and address educational disruptions.
The PRS exemplifies the role of online surveys in capturing complex realities of a global health emergency. Moving forward, it is critical to build upon the lessons learned from the PRS, continuing to enhance the quality and coverage of online survey data and its application to global health policy and practice.
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Country Age (%) Education (%) Gender (%)

18-29 years 30-49years 50+ Primary Secondary  College or  Female  Male Prefer not to
years  school or less school more answer or non-
binary
Argentina 3348(26.3) 5775(454) 3593  3120(245 6517 (51.3) 3079(242) 5948 6,570 198 (1.6)
(283 468) 61.7)
Brazil 5008(23.1) 11,123(50.3 5894  8165(36.9  8143(368) 5807 (263) 10584 11391 140 (06)
(26.7) @79 (515
Chile 2042 (17.0) 5660(47.2) 4,299 1,604 (134) 5897 (49.1) 4500 (375 6045 5789 167 (1.4)
(35.8) (504) 8.2)
Colombia 7279(406) 7848(437) 2815  2362(132)  9618(636) 5962(332) 8705 9,021 216 (1.2)
15.7) (485) (50.3)
Egypt 14351(466) 13363(434) 3,064 1,238 (4.0) 8914 (20.0) 20,626 12417 17,943 418(1.4)
(10.0) 67.0) (403) (68.3)
Germany 962(10.3) 4,284 (458) 4,108 481 (5.1) 6401 (68.4) 2472 (264) 5050 4,195 109 (12)
(43.9) (54.0) (44.8)
India 17,004 (419) 20,126(49.6) 3,483 3,298 (8.1) 7,002 (17.2) 30,313 18575 21,804 234 06)
8.6) (74.6) 457) (53.7)
indonesia 12496(423) 14335(485) 2740  3,793(128) 17,639 (59.6) 8139 (27.5) 13557 15654 360 (12)
©.3) (45.8) (52.9)
italy 1716(9.8)  7.825(447) 7946  2032(11.6) 10374 (59.3) 5081(29.1) 9,828 7,422 237 (1.4)
(45.4) (562) (42.4)
Japan 300(30)  2866(287) 6812 NR 4729 (47.4)  5178(51.9) 4270 5,580 128 (1.3)
(68.9) (4258 (55.9)
Mexico 8376 (365) 10536(459) 4,053 1366 (69) 11,449 (49.9) 10,150 11207 11,362 396 (1.7)
17.6) @42) “88) (49.5)
Nigeria 12,868(47.0) 12,545(459) 1945 706 (2.6) 8,421 (30.8) 18,231 9,527 17,708 123 0.4)
1) (66.6) 348 (©4.7)
Peru 6090(372) 7001 (428 3269 915 (5.6) 8234 (503 7,211 (441) 7,898 8,309 153 (0.9)
(200) “83) (50.8)
Philppines 16,707 (429) 17.823(46.7) 4,447 2779(7.1) 15562 (39.9) 20,636 19919 17,970 1,088 (2.8)
(11.4) (52.9) (61.1) (46.1)
Poland 4,854 (299) 6118(37.7) 5277 1,380 (8.5) 9673(595)  5196(320) 8923 7125 201 (1.2)
(825) (6549) 43.8)
South Africa 9603 (38.4) 12,100(48.4) 3,279 1266 (50)  14770(59.1) 8,956 (358) 13,105 11585 292 (1.2)
(13.1) (6525) (46.4)
Spain 1044 (1.1) 4,199 (446) 4,165  2065(219)  3884(41.3)  3459(36.8 5197 4,110 101 (1.1)
@43) (65.2) @3.7)
Tirkiye 1597 (124)  7,049(54.8) 4213 2346(182)  6209(483) 4304335 5279 7,491 NR
328 @1.1) (68.3)
UK 1,093 (133) 3,201(40.1) 3,829 342 (4.2) 3128(38.1)  4743(57.7) 4197 3913 103 (1.3)
(46.6) 1.1 47.6)
United States of 1,699 (16.0) 4,851 456) 4,079 796 (7.5) 4013(37.8) 5820(548 6011 4,386 232 2.2)
America (38.4) (56.6) @1.3)
Viet Nam 14204(859) 9177(36.1) 2,019 1634 (64) 12,478 (49.1) 11,288 11492 13344 564 (2.2)
7.9 (44.9) “52) (52.5)

NR, Not reportable due to insufficient sample size.
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