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Abstract
Objective  The EQ-DAPHNIE (EuroQol Data for Assessment of Population Health Needs and Instrument Evaluation) proj-
ect is a large, multi-country survey initiative designed to generate population norms and enable comparative research using 
self-reported health measures. This paper describes the quality control processes and summarizes data quality metrics from 
the United Kingdom (UK) pilot and full implementation across 15 countries.
Methods  Representative samples were recruited via Dynata, an online survey panel provider, using quota sampling by age, 
sex, income, community setting, and language (where applicable). The UK pilot (n = 3012) informed survey refinements 
ahead of full rollout (n = 68,411). Quality metrics included completion rates, bot detection, speeding, missing data, outliers, 
and quota achievement.
Results  Across countries, response rates ranged from 80.1 to 100%, with completion rates varying widely (22.9% in Brazil 
to 60.8% in Japan; average 42.4%). Bot exclusions averaged 3.0%, peaking in China (11.7%). Speeding was low (0.3% 
average), and duplicate records were rare. Completion times ranged from 18.3 (France) to 31.4 min (New Zealand). Missing 
data varied substantially (0.0–48.7%), with Japan and Spain showing the least. Quota fulfillment ranged from 68.7 to 98.6%. 
Consistency checks showed strong agreement for repeated items—marital status (92.8–98.9%) and age (92.3–98.7%).
Conclusions  The quality control measures implemented throughout the EQ-DAPHNIE project effectively addressed com-
mon issues such as bot responses, speeding, and missing data, resulting in generally high-quality and representative datasets. 
However, variability across countries underscores the need to account for quality indicators when using the data for norm-
setting or cross-country comparisons.
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Introduction

The EuroQol Data for Assessment of Population Health 
Needs and Instrument Evaluation (EQ-DAPHNIE) project 
is a large-scale, multi-country initiative aimed at collect-
ing representative data on self-reported health status from 
diverse populations through online panel surveys [1]. The 
goal of this initiative is to generate high-quality data across 
various countries representing different global regions, 
using widely recognized self-report health measures along-
side socio-demographic, economic, and health-related ques-
tions. The resulting data will contribute to the establishment 
of population norms for health status instruments, support 
psychometric evaluations, and enable meaningful cross-
country comparisons.

Given the scale of the EQ-DAPHNIE project, recruit-
ment in each country was conducted through online pan-
els—a widely adopted method for large-scale survey 
research. Online panels consist of pre-recruited participants 
who regularly complete online surveys. This approach facil-
itates access to large, geographically dispersed populations 
and supports the execution of complex multi-country stud-
ies [2–5]. Despite the clear benefits of online surveys and 
panel-based research, several challenges persist, particu-
larly related to sample representativeness, data quality, and 
participant engagement [4, 6, 7].

Despite the widespread adoption of online surveys that 
transformed data collection across many [8], online pan-
els—especially non-probability (convenience) samples—
are often prone to selection bias. Members of these panels 
tend to differ systematically from the general population 
[9]. A review of seven online panels found that panel mem-
bers tend to have higher educational attainment and socio-
economic status compared to non-panel members [10]. 
Additionally, convenience panels generally report lower 
response rates, often below 10%, compared to probability-
based panels [9]. Although no universally accepted criteria 
exist for determining when a convenience panel is adequate 
for population-level inference, research suggests that bias 
in estimates may be influenced by the relationship between 
response propensity (i.e., likelihood or probability that an 
individual or subgroup will respond to a survey) and the 
variables of interest [11]. Meta-analyses have indicated that 
the association between response rate and bias is often weak 
[12]. When appropriate statistical weighting is applied to 
correct for coverage errors and selection bias, convenience 
panels can potentially serve as a basis for generating popu-
lation norms [7].

Ensuring data quality in online panel research is another 
key concern. Factors such as non-response bias, incomplete 
surveys, inattentive respondents (e.g., "speeders" who rush 
through surveys), and fraudulent submissions (e.g., “bots” 

or duplicate responses) can threaten data quality [13–15]. 
To mitigate these risks, robust data quality control mea-
sures are necessary. These include requiring responses to 
key questions, monitoring dropout patterns, controlling 
response speed, and implementing procedures to detect bots 
and duplicate entries.

This paper outlines the data quality control strategies 
implemented in the EQ-DAPHNIE project and presents 
findings from the 15 countries where data collection has 
been completed. It also details insights from the UK pilot 
that informed improvements in survey design and data qual-
ity procedures across the full study. Together, these results 
provide a comprehensive view of the project’s efforts to 
ensure reliable, high-quality data in a global online panel 
context.

Methods

Brief overview of the EQ-DAPHNIE project

The EQ-DAPHNIE project is a multi-country initiative, 
aiming to gather data on a range of self-reported health 
measures from diverse adult populations. Detailed descrip-
tion of the project methods—including country selection, 
survey content, and the translation and local adaptation of 
survey questions—have been previously reported [1], and 
a summary of the questions and measures used across all 
countries is provided in Supplementary File 1. The project 
utilized online surveys hosted on LimeSurvey, a widely-used 
platform that offers advanced features such as conditional 
branching, randomization, and skip patterns to enhance 
survey design and participant experience. Additionally, a 
Google reCAPTCHA v3 bot detection system was imple-
mented. This system produces a probabilistic score between 
0 and 1, with higher values indicating a greater likelihood 
that the activity originates from a human. The platform rec-
ommends 0.5 as the default threshold, which we followed. 
To further minimize uncertainty, reCAPTCHA was imple-
mented across four separate interactions, and a response 
was flagged as a bot if any of the four scores fell below 0.5.

Participants were recruited through Dynata, a leading 
global online panel provider, which offers several built-
in quality control measures. These include incentivization 
through point accumulation for survey completion [3], IP 
address monitoring to prevent duplicate responses, and 
participant controls designed to improve data integrity [16, 
17]. Dynata’s panel encompasses over 67 million members 
across 90 countries and recruits participants from more than 
2000 sources worldwide, ensuring diverse representation. 
To improve panelist quality, Dynata employs government ID 
validation and a "Virtual Resume" system, which matches 
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profiles with real-world experience. Additionally, Dynata's 
AI-driven QualityScore analyzes over 175 data points to 
detect fraud and inattention, leading to an 85% reduction in 
manual data cleaning and enhancing sample accuracy.

Pilot phase design

A pilot study was conducted in the United Kingdom (UK) 
between April 06 and 20, 2023, targeting 3000 respondents, 
to evaluate survey design, data quality, and the effectiveness 
of specific questions and response options. The pilot study 
incorporated three design features:

	● To manage survey length, participants were alternated 
between survey versions that included the EQ-HWB 
(short or long versions) and three EQ-5D-5L response 
heterogeneity vignettes with varying severity levels. 
Data on completion times informed the design of the full 
survey, aiming to keep participant burden below 20 min.

	● Two versions of EQ-5D-5L response heterogeneity 
vignettes were tested —one including the full EQ-5D-
5L descriptive system and Visual Analogue Scale (EQ 
VAS), and another with only EQ VAS. This allowed for 
the assessment of time requirements and feasibility, aid-
ing in the selection of the most practical option for the 
full survey.

	● The pilot included two survey versions—one with non-
mandatory questions and another with mandatory ques-
tions offering a "prefer not to answer" option. This com-
parison aimed to identify potential dropout patterns and 
issues with sensitive questions.

Six survey versions were created and randomly assigned 
to participants to ensure unbiased distribution. Addition-
ally, questions on educational level and self-reported health 
were duplicated at the beginning and end of the survey for 
response consistency checks.

The pilot also included a feedback section where respon-
dents provided input on survey length, clarity of questions 
and response options, sensitivity of topics, and the ideal 
completion time.

Main data collection design

Following the pilot phase, the finalized survey was trans-
lated into the target languages for each of the 15 countries 
and adapted for local context. The target sample size for 
the study was set at 4500 adults per country, with the aim 
of achieving demographic representation of each country's 
general adult population. Quota sampling was employed 
based on age, sex, income, community setting (rural, urban, 
suburban), and first language in countries with more than 

one national language. Quotas were informed by national 
census data or equivalent sources to align the sample distri-
bution with population demographics.

To ensure cultural and linguistic appropriateness, 
between one and three independent health measurement 
experts in each country—who were not involved in survey 
development or the broader EQ-DAPHNIE project—were 
invited to review the localized versions of the survey. Their 
feedback was used to refine translations and ensure contex-
tual relevance.

Real-time monitoring of sample characteristics was used 
to track progress toward quota targets during data collec-
tion. After five weeks in the field, adjustments were made 
where necessary to meet demographic distributions, aiming 
for a minimum of 85% quota fulfillment.

A soft launch of the survey was conducted in each coun-
try with a preliminary sample of 200 respondents. These 
data were reviewed to identify potential issues related to 
survey functionality, data capture, or quality control. Upon 
satisfactory review, full-scale data collection commenced. 
Each country's data collection period was scheduled for six 
weeks, with a possible two-week extension if needed. After 
5–6 weeks, quota thresholds were relaxed if strict adherence 
hindered recruitment.

Data analysis

In the pilot phase, multiple quality control checks were 
applied to evaluate the reliability and completeness of 
responses. Missing data were analyzed to determine 
whether missingness followed a systematic pattern (e.g., 
concentrated in specific question types or demographics) 
or occurred randomly. Dropout rates were monitored to 
identify questions or sections that may have contributed to 
participant attrition, thereby highlighting potential problems 
with survey length or sensitivity. Responses to open-text 
numerical fields such as height and weight were plotted and 
statistically summarized to detect extreme outliers.

To identify inattentive or automated responses, comple-
tion time was recorded for each respondent, and those who 
completed the survey in under five minutes were flagged 
as "speeders" and excluded. Duplicate entries were identi-
fied and removed from the dataset, and the percentage of 
responses flagged as bots was recorded. Additionally, we 
examined the proportion of participants clicking on the sur-
vey link, consenting, and completing the survey; average 
and range of completion times; and consistency in responses 
to duplicated questions.

During the main data collection across 15 countries, sim-
ilar but expanded quality control procedures were applied 
to ensure consistency and cross-country comparability. 
Real-time monitoring dashboards tracked survey progress, 
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it feasible to include the EQ-HWB (where translations were 
available). The short or long version was selected per coun-
try to balance local measures (e.g., ASCOT, WHO-5) with 
an acceptable survey length.

The analysis of missing data patterns revealed that, 
across all variables, between 0.2 and 20.2% percent of 
respondents selected the “prefer not to answer” option. In 
contrast, the average percentage of missing data across vari-
ables was 0.4%, with a range of 0.0–3.3%. This finding indi-
cated that respondents were more likely to select the “prefer 
not to answer” option than to leave a non-mandatory ques-
tion unanswered. As a result, all questions in the final sur-
vey were retained as non-mandatory (with no “prefer not to 
answer” option). The socio-demographic questions, which 
had the highest percentage of missing data, were origi-
nally positioned at the end of the survey. These questions 
were relocated to the beginning of the survey to improve 
response rates while retaining some at the end for consis-
tency checking.

Several open-text fields for numerical data (e.g., height, 
weight, physical activity, and sedentary time) exhibited a 
notable number of outliers. To address this issue, the final 
survey substituted open-text fields with numerical response 
options (e.g., drop-down lists), and minimum and maximum 
limits were applied where appropriate to reduce outliers.

Survey respondents indicated that the survey length and 
instructions were generally reasonable. However, a minor-
ity expressed discomfort with specific mental health-related 
questions. In response to this feedback, it was decided to 
include only the 2-item versions of the PHQ-9 and GAD-7 
in the final survey, thereby reducing the mental health-
related question load. Additionally, concerns were raised 
regarding sensitive questions, leading to the inclusion of 
hover-over information icons that provided context for these 
questions (e.g., income, and illegal drug use), and reminded 
participants that they could skip them if they felt uncom-
fortable answering them. The question on political affilia-
tion was also removed from the survey to respect participant 
sensitivity.

Summary of quality control indicators and quota 
achievement in the main data collection

The main data collection phase involved diverse sample 
sizes across the 15 countries, with panel sizes ranging from 
7401 in Japan to 19,692 in Brazil, and a total of 175,392 
panelists across all countries representing the sampling 
frame for data collection in these countries (Table 1). The 
percentage of respondents clicking on the survey link var-
ied from 80.1% in China to 100% in the UK, Australia, and 
Japan. Most countries achieved high response rates, with 
more than 90% of respondents clicking the survey link. 

allowing the team to flag and investigate any anomalies. As 
in the pilot, bot detection scores from reCAPTCHAv3 were 
generated per respondent; any response with a bot score of 
0.5 or less was automatically excluded. Speeders were iden-
tified and those below a predefined threshold of 5 min or 
less (established using pilot data) were flagged and automat-
ically removed. Duplicate responses were screened using 
multiple identifiers, and any confirmed duplicates were also 
excluded after thorough review.

Survey completion times were aggregated per coun-
try, and descriptive statistics were calculated to identify 
deviations in participant burden. Response consistency 
was assessed by comparing responses to duplicated ques-
tions using percentage agreement scores. Missing data were 
quantified by variable and by country, and those with the 
highest non-response rates were flagged for further review. 
Outlier detection in numerical fields was also carried out by 
generating distribution plots and summary statistics, similar 
to the pilot phase. Finally, data collection duration for each 
country was recorded and compared to understand opera-
tional differences and inform future study planning.

Results

Pilot phase: key findings and survey design 
adjustments

The pilot survey was sent to 4538 individuals, of whom 
96.6% clicked on the survey link, 75.1% provided consent, 
and 66.4% (n = 3012) completed the survey. Data from these 
respondents were analyzed and used to inform the final sur-
vey design.

Among the 3012 completed surveys, only 11 records 
(0.36%) exhibited possible bot activity. These records 
were flagged and excluded in the analysis. A comparison 
of repeated questions on education revealed a high level 
of consistency, with 92.7% agreement. However, there 
was greater variability in responses to the 1-item self-rated 
health, with only 78.5% consistency. To improve consis-
tency in the final survey, repetitive questions were replaced 
with "date of birth" and "marital status," as these variables 
are less prone to framing effect.

Incorporating three response heterogeneity vignettes for 
the EQ-5D-5L increased survey length, and some respon-
dents indicated that the questions felt repetitive. After con-
sulting with an expert, it was decided to retain one vignette 
for a moderate health state, which included the full descrip-
tive system and EQ VAS. Additionally, to enhance inclu-
sivity and accommodate diverse populations in the main 
phase of data collection, the vignette in the final survey was 
revised to be gender-neutral. Streamlining the survey made 
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were slightly younger, with similar sex distribution but 
somewhat lower self-reported health. In the Netherlands, 
age, sex distribution, and self-reported health were similar 
between completers and non-completers. In China, non-
completers were somewhat older, included a slightly higher 
proportion of males, and reported marginally lower health.

Survey completion times varied substantially, with the 
mean completion time ranging from 18.3 min in France to 
31.4 min in New Zealand, and an overall average of 23 min 
(Table 1). Quota achievement for key demographic groups 
varied across countries, with an average completion rate of 
81.8%. The highest average proportional quota completion 

The proportion of respondents providing consent varied by 
country, with Argentina achieving the highest consent rate 
(89.8%) and the UK the lowest (29.9%). Completer rates 
ranged from 22.9% in Brazil to 60.8% in Japan, with an 
overall average completion rate of 42.4%. Conversely, non-
completion rates were highest in the UK (70.1%) and lowest 
in New Zealand (34.2%), with an overall average of 50.5%.

Across countries, some differences were observed 
between survey completers and non-completers. In Austra-
lia, non-completers tended to be older, with a higher pro-
portion of females and slightly lower self-reported health 
compared to completers. In New Zealand, non-completers 

Table 1  Panel size, response rates, survey completion time and quota achievement in the EQ-DAPHNIE project
Quality indicator Pilot (UK) UK US Canada Australia New Zealand
Panel size (N) 4538 15,587 8707 11,874 9039 7479
N (%) of link-click 4382 (96.6%) 15,587 (100.0%) 8526 (97.9%) 11,868 (99.9%) 9039 (100.0%) 7412 (99.1%)
 N (%) of respondents (provided consent) 3406 (75.1%) 4667 (29.9%) 5859 (67.3%) 9405 (79.2%) 7788 (86.2%) 5856 (78.3%)
 N (%) of completers 3012 (66.4%) 4505 (28.9%) 4523 (51.9%) 4707 (39.6%) 5041 (55.8%) 4514 (60.4%)
 N (%) of non-completers 394 (8.7%) 10,920 (70.1%) 3704 (42.5%) 6936 (58.4%) 3661 (40.5%) 2560 (34.2%)
Survey completion time (completers), minutes*
 Outliers (5000 min or more) 0 0 0 1 5 0
 Mean, SD 18.4 (10.6) 22.4 (25.5) 20.3 (12.5) 22.6 (61.1) 22.0 (15.9) 31.4 (78.4)
 Median 15.9 18.7 17.1 18.3 18.4 22.2
 Range 4.6–179.3 5.1–1424.9 5.02–166.7 5.03–4075.0 5.02–444.0 5.5–1634.3
% of quotas achieved (average)* N/A 79.4% 81.6% 77.6% 78.1% 68.7%
Duration of data collection (days) 15 42 40 36 48 37
Quality indicator France Spain Germany Netherlands China
Panel size (N) 11,189 8166 13,551 11,746 17,281
N (%) of link-click 10,883 (97.3%) 7293 (89.3%) 13,396 (98.9%) 11,383 (96.9%) 13,838 (80.1%)
 N (%) of respondents (provided consent) 7688 (68.7%) 6086 (74.5%) 10,203 (75.3%) 8686 (73.9%) 9811 (56.8%)
 N (%) of completers 4502 (40.2%) 4526 (55.4%) 4541 (33.5%) 4506 (38.4%) 4519 (26.2%)
 N (%) of non-completers 6136 (54.8%) 2809 (34.4%) 8531 (63.0%) 6601 (56.2%) 7268 (42.1%)
Survey completion time (completers), minutes*
 Outliers (5000 min or more) 0 0 0 0 5
 Mean, SD 18.3 (16.0) 21.3 (25.0) 20.0 (14.0) 18.4 (13.6) 23.8 (97.6)
 Median 15.5 17.6 16.9 15.5 17.3
 Range 5.0–641.6 5.1–1233.0 5.0–331.1 5.0–204.9 5.1–4973.5
% of quotas achieved (average)* 83.8% 93.4% 88.0% 81.7% 98.6%
Duration of data collection (days) 47 37 46 41 40
Quality indicator Japan Mexico Chile Argentina Brazil
Panel size (N) 7401 12,658 9670 11,352 19,692
N (%) of link-click 6984 (94.4%) 11,907 (94.1%) 9670 (100.0%) 11,181 (98.5%) 18,281 (92.8%)
 N (%) of respondents (provided consent) 5727 (77.4%) 9714 (76.7%) 8201 (84.8%) 10,189 (89.8%) 15,994 (81.2%)
 N (%) of completers 4502 (60.8%) 4508 (35.6%) 4503 (46.6%) 4506 (39.7%) 4513 (22.9%)
 N (%) of non-completers 2262 (30.6%) 7135 (56.4%) 4913 (50.8%) 6355 (56.0%) 13,370 (67.9%)
Survey completion time (completers), minutes*
 Outliers (5000 min or more) 0 1 1 0 0
 Mean, SD 19.7 (21.4) 26.0 (21.8) 25.8 (19.2) 28.7 (58.0) 24.8 (27.9)
 Median 16.6 21.4 21.6 22.5 20.6
 Range 5.1–1080.4 5.0–697.0 5.1–461.8 5.0–3025.3 5.0–1292.3
% of quotas achieved (average)* 94.4% 76.9% 75.8% 70.7% 77.5%
Duration of data collection (days) 32 54 58 46 38
*In completers sample
NA not available—this data was not collected in this country
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height and weight were observed, with respondents report-
ing heights exceeding 244 cm and weights over 180 kg. The 
percentage of outliers ranged from 0.0 to 2.2% for height 
and from 0.0 to 0.8% for weight.

Discussion

This paper highlights findings on the quality of EQ-DAPH-
NIE data collected across 15 countries, noting both suc-
cesses and challenges in the survey process. Overall, the 
survey performed well in terms of engagement and con-
sent rates, though variations suggest that regional factors 
such as cultural attitudes and internet access may influence 
participation. Quality control measures—particularly bot 
detection and speeding checks—were effective, with low 
incidences of inauthentic responses, indicating that data 
integrity was largely maintained. While completion times 
varied, most fell within an acceptable range, suggesting the 
survey design balanced participant burden with comprehen-
sive data collection.

Despite these successes, variations in missing data and 
quota achievement were observed, such as missing height 
and weight in Australia and household size in China. These 
discrepancies may reflect survey design limitations, com-
prehension issues, or cultural norms around sensitive infor-
mation (Table 4).

Users of the EQ-DAPHNIE dataset should carefully 
consider the implications of missing data for their specific 
research questions. For instance, analyses may be affected 
differently if a variable with high levels of missingness is 
used as an outcome versus as a covariate in a regression 
model. To ensure robust analyses, researchers are encour-
aged to explore appropriate strategies for handling missing 
data, ranging from simple approaches (e.g., complete-case 
analysis) to advanced methods (e.g., multiple imputation). 
The choice of method should be guided by the research 
question, the role of the variable in the analysis, and the 
extent of missingness.

Quota achievement also varied, with New Zealand 
recording the lowest completion rate, underscoring chal-
lenges in respondent retention and demographic balance. It 
is also important to note that the initial panel sizes to which 
survey invitations were distributed differed substantially 
across countries, reflecting variation in the panel provider’s 
capacity and reach. These differences likely influenced both 
the ability to meet quotas and the time required to do so. 
Future iterations may benefit from adaptive recruitment 
strategies, such as real-time quota monitoring and targeted 
outreach, especially where groups are harder to reach.

When comparing our data quality metrics to those 
reported in the literature on online panel surveys, some 

rates were observed in China (98.6%), Japan (94.4%), and 
Spain (93.4%). The US, France, Germany, and the Neth-
erlands met between 80 and 90% of their quotas, while 
other countries generally achieved between 70 and 80%. 
New Zealand had the lowest quota achievement at 68.7%. 
All countries achieved above 90% average absolute quota 
achievement ranging from 93.1% in Argentina and 99.6% in 
China. Quota achievement for each demographic variable in 
each country is presented in Table 4.

Data collection duration varied, ranging from 32 days in 
Japan to 58 days in Chile, with an overall average of 43 days. 
Data collection was completed within the planned 6-week 
period in 8 out of the 15 countries. However, in some coun-
tries, such as Mexico, Chile, and Argentina where recruiting 
older adults was challenging, the data collection period was 
extended to ensure quotas were met.

The proportion of responses flagged as bots was highest 
in China (11.7%) and lowest in the UK pilot (0.2%), with 
an average of 3.0% across all countries (Table 2). Speeding 
was identified in a small percentage of responses (0.3% on 
average), with France exhibiting the highest speeding rate 
(0.9%). Agreement on repeated questions was generally 
high. For marital status, agreement ranged from 92.8% in 
France to 98.9% in New Zealand, with an average of 96.3%. 
For age, agreement varied from 92.3% in Germany to 98.7% 
in the US, with an average of 96.9%. Duplicate records were 
uncommon across the dataset. No duplicates were identified 
in 10 of the 15 countries, while three countries each had 
one duplicate, one country had three duplicates, and another 
country reported 10 duplicate records.

The percentage of missing data varied by country. Japan 
(range across all variables 0.0–3.8%) and Spain (0.0–4.9%) 
exhibited the lowest levels of missing data, while higher 
levels were noted in Australia (0.1–48.7%), the Netherlands 
(0.1–13.8%), China (0.1–10.1%), and Brazil (0.1–10.6%) 
(Table 3). In Australia, the higher level of missing data was 
primarily due to missing values for height (48.7%) and 
weight (48.6%) variables. In the Netherlands, missing data 
were largely observed in educational level (13.8%) and EQ 
VAS (7.7%). In China, household size exhibited notable 
missing data (10.1%), while in Brazil, the EQ VAS had 
the highest missing data (10.6%). The EQ VAS was one of 
the three variables with the most missing data across all 15 
countries, followed by the EQ VAS in the response hetero-
geneity vignette (in 14 out of 15 countries) and household 
size (in 13 out of 15 countries). Across countries, missing 
data were generally associated with younger age. In Aus-
tralia and China, females were slightly more likely to have 
missing data on height/weight, household size, or EQ VAS, 
whereas in New Zealand fewer females had missing EQ 
VAS. No consistent differences by education were observed 
across countries. A small number of extreme outliers in 
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sophisticated due to the rise of AI-driven bots. [21]. The 
inclusion of quality control measures such as bot detection 
and speed monitoring was in line with practices from other 
studies, and these controls proved effective in preserving 
data integrity [14, 22]. As AI continues to evolve, future 
surveys may require even more advanced bot detection 
systems to maintain the quality of data, particularly as bots 
become increasingly adept at mimicking human responses.

Dynata utilizes a nonprobability (convenience) panel 
which may introduce selection bias. To address this, the 
EQ-DAPHNIE project employed a quota sampling strategy, 
targeting respondents with specific demographic character-
istics such as age, sex, income, and urban/rural residence. 
These quotas were informed by census or other national 
data for each country. Additionally, poststratification adjust-
ments (weights) were applied to reduce noncoverage and 

interesting patterns emerge. The engagement rates in devel-
oped countries were consistent with findings from other 
large-scale, multinational online surveys, which tend to 
report higher engagement in countries with greater inter-
net penetration [18, 19]. Conversely, regions like China 
and Brazil with internet penetration of 77% and 84% [20], 
respectively, and where cultural attitudes toward online sur-
veys vary, showed lower engagement and completion rates. 
However, it is important to note that the representativeness 
of Dynata panels used in this study could not be directly 
evaluated, which is a limitation that may affect the general-
izability of the findings.

The issue of bot responses and speeding has become 
an increasingly prominent concern in online surveys with 
advances in artificial intelligence (AI) technology. Our find-
ings were consistent with previous research on the preva-
lence of inauthentic responses, which have become more 

Table 2  Bots, speeders, response consistency and duplicate records in the EQ-DAPHNIE project
Quality indicator Pilot (UK) UK US Canada Australia New Zealand
N (%) quality-control fail (bots and speeders) 15 (0.3%) 162 (1.0%) 297 (3.4%) 215 (1.8%) 337 (3.7%) 337 (4.5%)
 N (%) of bots 11 (0.2%) 153 (1.0%) 282 (3.2%) 196 (1.7%) 330 (3.7%) 334 (4.5%)
 N (%) of speeders 4 (0.1%) 9 (0.1%) 15 (0.2%) 19 (0.2%) 7 (0.1%) 3 (0.0%)
% agreement of repeated questions*
 Education 92.7%
 Self-reported health 78.5%
 Marital status 98.6% 97.7% 97.9% 98.1% 98.9%
 Age 98.2% 98.7% 97.9% 98.2% 98.0%
Sample size of 100% agreement on duplicate Qs 2180 4279 4273 4431 4792 4230
N (%) of duplicate records 0 (0.0%) 0 (0.0%) 3 (0.0%) 10 (0.1%) 0 (0.0%) 1 (0.0%)
Quality indicator France Spain Germany Netherlands China
N (%) quality-control fail (bots and speeders) 245 (2.2%) 232 (2.8%) 332 (2.5%) 276 (2.3%) 2051 (11.9%)
 N (%) of bots 144 (1.3%) 193 (2.4%) 254 (1.9%) 142 (1.2%) 2028 (11.7%)
 N (%) of speeders 101 (0.9%) 39 (0.5%) 78 (0.6%) 93 (0.8%) 23 (0.1%)
% agreement of repeated questions*
 Education
 Self-reported health
 Marital status 92.8% 96.5% 95.1% 94.7% 98.3%
 Age 97.7% 96.7% 92.3% 96.7% 92.6%
Sample size of 100% agreement on duplicate Qs 4145 4213 3634 4047 4015
N (%) of duplicate records 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (0.0%)
Quality indicator Japan Mexico Chile Argentina Brazil
N (%) quality-control fail (bots 
and speeders)

220 (3.0%) 264 (2.1%) 284 (2.9%) 320 (2.8%) 398 (2.0%)

 N (%) of bots 200 (2.7%) 241 (1.9%) 274 (2.8%) 308 (2.7%) 336 (1.7%)
 N (%) of speeders 20 (0.3%) 23 (0.2%) 10 (0.1%) 12 (0.1%) 62 (0.3%)
% agreement of repeated questions*
 Education
 Self-reported health
 Marital status 95.7% 95.8% 96.6% 93.5% 95.0%
 Age 98.5% 96.4% 97.2% 97.0% 97.8%
Sample size of 100% agreement 
on duplicate Qs

4267 4132 4127 4047 4187

N (%) of duplicate records 0 (0.0%) 0 (0.0%) 1 (0.0%) 0 (0.0%) 0 (0.0%)
*In completers sample
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Table 3  Missing data and outliers in the EQ-DAPHNIE project
Quality indicator Pilot (UK) UK US Canada Australia New Zealand
% Range missing data across 
all variables*

0.0–3.3% 0.1–6.1% 0.1–5.9% 0.0–6.4% 0.1–48.7% 0.2–7.6%

Top 3 variables with most missing data:
 Variable 1 3.3% (Years lived 

in UK)
6.1% (EQ VAS) 5.9% (EQ VAS) 6.4% (EQ VAS) 48.7% 

(Height)
7.6% (EQ 
VAS)

 Variable 2 2.2% (Household 
size)

5.2% (EQ VAS 
vignette)

4.2% (EQ VAS 
vignette)

6.1% (Weight) 48.6% 
(Weight)

6.2% 
(EQ VAS 
vignette)

 Variable 3 2.1% (Comfort 
with income)

3.7% (Household 
size)

2.0% (Household 
size)

5.1% (EQ VAS 
vignette)

5.1% (EQ 
VAS)

4.2% 
(Years of 
Education)

N (%) outliers*
 Age (≥ 100) 0 (0.0%) 0 (0.0%) 1 (0.02%) 0 (0.0%) 1 (0.0%) 2 (0.0%)
 Height (≥ 8ft/244 cm) 7 (0.2%) NA 9 (0.2%) 7 (0.2%) 2 (0.0%) NA
 Weight (≥ 400lbs/180 kg) 23 (0.8%) NA 11 (0.2%) 5 (0.1%) 3 (0.1%) NA
 Height (< 4ft/122 cm) 344 (11.4%) NA 15 (0.3%) 15 (0.3%) 89 (1.8%) NA
 Weight (< 80lbs/36 kg) 189 (6.3%) NA 167 (3.7%) 371 (7.9%) 22 (0.4%) NA
Quality indicator France Spain Germany Netherlands China
% Range missing data across all 
variables*

0.0–6.0% 0.0–4.9% 0.1–6.0% 0.1–13.8% 0.1–10.1%

Top 3 variables with most missing data:
 Variable 1 6.0% (EQ VAS) 4.9% (EQ VAS) 6.0% (EQ VAS) 13.8% (Education) 10.1% (House-

hold size)
 Variable 2 5.5% (EQ VAS 

vignette)
4.1% (EQ VAS 
vignette)

5.9% (EQ VAS 
vignette)

7.7% (EQ VAS) 5.8% (EQ 
VAS)

 Variable 3 3.9% (Household 
size)

3.3% (Household 
size)

5.0% (Household 
size)

6.6% (EQ VAS 
vignette)

5.5% (EQ 
VAS vignette)

N (%) outliers*
 Age (≥ 100) 0 (0.0%) 0 (0.0%) 2 (0.0%) 1 (0.0%) 0 (0.0%)
 Height (≥ 8ft/244 cm) 4 (0.1%) 18 (0.4%) 5 (0.1%) 1 (0.0%) 0 (0.0%)
 Weight (≥ 400lbs/180 kg) 2 (0.0%) 1 (0.0%) 11 (0.2%) 4 (0.1%) 3 (0.07%)
 Height (< 4ft/122 cm) 45 (1.0%) 328 (7.2%) 141 (3.1%) 89 (2.0%) 24 (0.5%)
 Weight (< 80lbs/36 kg) 27 (0.6%) 56 (1.2%) 94 (2.1%) 64 (1.4%) 17 (0.4%)
Quality indicator Japan Mexico Chile Argentina Brazil
% Range missing data across all 
variables*

0.0–3.8% 0.0–8.8% 0.1–8.9% 0.2–6.7% 0.1–10.6%

Top 3 variables with most missing data:
 Variable 1 3.8% (Years of 

Education)
8.8% (EQ VAS) 8.9% (EQ VAS) 6.7% (Household 

size)
10.6% (EQ 
VAS)

 Variable 2 3.2% (EQ VAS 
vignette)

7.3% (EQ VAS 
vignette)

7.5% (EQ VAS 
vignette)

5.4% (EQ VAS) 9.0% 
(EQ VAS 
vignette)

 Variable 3 3.1% (EQ VAS) 5.3% (Household 
size)

7.2% (Household 
size)

4.8% (EQ VAS 
vignette)

8.2% (House-
hold size)

N (%) outliers*
 Age (≥ 100) 0 (0.0%) 3 (0.1%) 0 (0.0%) 0 (0.0%) 2 (0.0%)
 Height (≥ 8ft/244 cm) 1 (0.0%) 55 (1.2%) 98 (2.2%) 28 (0.6%) 2 (0.0%)
 Weight (≥ 400lbs/180 kg) 1 (0.0%) 3 (0.1%) 3 (0.1%) 0 (0.0%) 5 (0.1%)
 Height (< 4ft/122 cm) 8 (0.2%) 339 (7.5%) 299 (6.6%) 285 (6.3%) 157 (3.5%)
 Weight (< 80lbs/36 kg) 37 (0.8%) 97 (2.2%) 53 (1.2%) 39 (0.9%) 61 (1.4%)
*In completers sample
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quality control measures and design adjustments imple-
mented throughout the study effectively addressed many 
common issues such as bot responses, speeding, and miss-
ing data, resulting in a generally high-quality dataset. 
Lessons learned offer important considerations for future 
multi-country health surveys, and underscore the need for 
continued innovation in survey design and quality control 
measures to ensure reliability and effectiveness of online 
surveys for large-scale population health research.
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nonresponse, aligning the panel respondents’ demographic 
distribution with the target population.

While the use of a probability sample is generally con-
sidered more representative, studies have shown that, once 
weighted appropriately, demographic estimates from con-
venience panels are often similar to those from probabil-
ity samples [23]. Similarly, a comparison of responses to 
the Patient-Reported Outcomes Measurement Information 
System (PROMIS) global health items across four surveys 
found comparable estimates of physical and mental health 
outcomes, despite differences in sampling methods (prob-
ability vs. nonprobability) [24].

Nevertheless, it is important to recognize that weighting 
cannot fully eliminate all sources of bias. Residual biases 
may persist due to unobservable characteristics that differ 
between online panel participants and the broader popula-
tion, such as health literacy, digital access, socioeconomic 
vulnerability, or underlying propensity to participate in 
surveys. These limitations underscore the need for caution 
when using the EQ-DAPHNIE data to make population 
inferences. In particular, researchers seeking to generate 
population norms should carefully assess the appropriate-
ness of the sample for their specific questions. Potential 
strategies to mitigate these limitations include triangulat-
ing results with other population-based datasets, conducting 
sensitivity analyses to test the robustness of findings under 
different weighting schemes, and, where feasible, supple-
menting panel data with probability-based samples in key 
subpopulations.

The findings of this study have important implications 
for the future use of the EQ-DAPHNIE data. The rigorous 
data quality controls—such as bot detection, speed moni-
toring, and duplicate response checks—have helped ensure 
the accuracy and reliability of the dataset for subsequent 
analyses. However, the observed variations in missing data 
and quota achievement suggest that further refinements in 
survey design and recruitment strategies may be necessary. 
For instance, countries with higher missing data for spe-
cific questions may benefit from revised question formats 
or additional prompts to increase participant engagement 
and completion rates. Moreover, more flexible recruitment 
methods, such as using alternative panels or offline data col-
lection, may be necessary to achieve representative samples 
in certain regions, particularly those with lower internet 
penetration or literacy levels [25].

Conclusion

The EQ-DAPHNIE project provides critical insights into 
the challenges and opportunities associated with conducting 
large-scale international surveys using online panels. The 
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