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Abstract 

Travel-associated Legionnaires’ disease (TALD) events can generate public concern when 
environmental surveillance findings are communicated without adequate explanation of the results. 
This study examined how surveillance data on Legionella spp. were framed and amplified during a 
TALD-related investigation in Crete, Greece, between June and July 2025. A mixed infodemiology 
and environmental surveillance approach was applied, including analysis of 95 online media items 
across nine languages, Google Trends search-interest data, and hotel water-system surveillance data 
from epidemiologically linked facilities. Sampling conducted in a limited number of hotels associated 
with TALD cases indicated that approximately 50% of water samples exceeded the laboratory 
reporting limit of ≥50 CFU/L, a numerically correct but context-specific finding. Numerical 
misframing occurred in 83.7%, 41.7%, and 18.2% of Greek, German, and English language items, 
respectively, with significant differences across language markets (χ² (8) = 43.75, p < 0.0001; Cramér’s 
V = 0.679). Public search-interest signals were transient and geographically limited. Environmental 
surveillance showed no increase in Legionella pneumophila risk, with similar proportions of samples 
≥50 CFU/L in the pre-/peri-infodemic (Jan–Jul 2025) and post-infodemic (Aug–Nov 2025) periods 
(23.11% [95% CI: 18.21–28.87] vs. 24.45% [19.34–30.41]) and similar exceedance of ≥1000 CFU/L 
(13.45% [9.69–18.36] vs. 14.41% [10.45–19.55]). Overall, loss of contextual interpretation of 
surveillance results and conflation of laboratory reporting limits with regulatory thresholds were 
associated with inconsistent public risk perception, without evidence of increased environmental 
hazard. 

Keywords: Legionella; travel-associated Legionnairesʹ disease; infodemiology; malinformation; 
misinformation; risk communication; Crete; numerical misframing 
 

1. Introduction 

Legionnaires’ disease (LD) is a severe form of pneumonia primarily caused by Legionella 
pneumophila, an aquatic Gram-negative opportunistic bacterium that colonizes engineered water 
systems and is transmitted through the inhalation of contaminated aerosols. Travel-associated 
Legionnaires’ disease (TALD) presents a distinct public health challenge, as exposure often occurs 
outside the country of diagnosis, complicating epidemiological attribution and response. Given the 
ubiquity of Legionella spp. in building water systems, particularly in complex tourism-related 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 31 December 2025 doi:10.20944/preprints202512.2675.v1

Disclaimer/Publisher’s Note: The statements, opinions, and data contained in all publications are solely those of the individual author(s) and
contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to people or property resulting
from any ideas, methods, instructions, or products referred to in the content.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202512.2675.v1
http://creativecommons.org/licenses/by/4.0/


 2 of 16 

 

premises such as hotels, cruise ships, and other large accommodation facilities, where periods of 
reduced occupancy, limited system operation, and disrupted routine controls during the COVID-19 
pandemic favored the development of microbial colonization, the subsequent resumption of normal 
activity in the post-pandemic period revealed pre-existing system vulnerabilities. In this context, the 
interpretation of environmental surveillance results is critically dependent on regulatory thresholds, 
sampling frameworks, and exposure context, as inadequate communication of these parameters may 
lead to suboptimal risk management decisions and distorted public perception of risk [1–17]. 

Beyond microbiological risk and clinical response, contemporary public health events unfold 
within an ecosystem of rapid and amplified information circulation. Infodemiology, originally 
introduced by Eysenbach to describe the study of information distribution and determinants in 
digital environments, has evolved into a core component of the World Health Organization (WHO) 
infodemic management framework [18–20]. 

Within this framework, misinformation refers to false or inaccurate information shared without 
intent to cause harm; disinformation denotes deliberately fabricated or manipulated content; and 
malinformation describes factually correct information presented without essential contextual 
qualifiers in ways that mislead public understanding and erode institutional trust. This distinction is 
particularly relevant for environmental surveillance, where numerically correct findings may become 
misleading when they are detached from their outbreak-specific sampling frame, a phenomenon 
commonly described as loss of denominator or loss of sampling-frame context [21–24]. 

The dynamics discussed are particularly pertinent in regions reliant on tourism, where localized 
public health incidents can swiftly gain international attention. In these contexts, media amplification 
may exceed the actual epidemiological significance of an event, thereby affecting traveler behavior, 
regulatory measures, and institutional trust. Given its extensive tourism infrastructure and 
international connectivity, Greece, and specifically Crete, exemplifies a setting where localized health 
signals are highly vulnerable to cross-border information amplification [25–30]. 

This vulnerability was exemplified by a severe TALD case in Crete in 2025, requiring admission 
to the intensive care unit (ICU) and mechanical ventilation, which attracted extensive media 
attention. Prior to this disclosure, epidemiological investigations had already been conducted in 
several TALD-linked hotels but had not been publicly communicated in order to avoid undue public 
concern. Following media reporting of the case, public health authorities referenced these previously 
collected findings, including that approximately 50% of samples exceeded the laboratory reporting 
limit of ≥50 CFU/L as part of routine surveillance for Legionella spp., in order to prompt heightened 
vigilance among hotel operators. Although numerically accurate, this context-dependent information 
was subsequently misinterpreted and amplified in media narratives as evidence of generalized 
contamination, omitting the restricted sampling frame and conflating laboratory reporting limits with 
regulatory action thresholds, thereby initiating an infodemic centered on ʺ50% positivityʺ [31–34]. 

Crete ranks among Greeceʹs most prominent tourist destinations, accommodating 1,643 hotel 
units that encompass 196,877 beds and 99,592 rooms, with a significant proportion of these being 
three-, four-, and five-star establishments. This concentration of large-scale accommodation facilities 
not only enhances the technical complexity of hotel water systems but also increases the public 
visibility of any health-related signals detected through environmental surveillance, thereby 
amplifying the potential impact of numerical misframing in public discourse [35,36]. 

The expansion of this numerically framed narrative extended beyond media discourse, leading 
to parliamentary scrutiny and the issuance of a dedicated national circular to clarify the interpretation 
of surveillance and regulatory practices. Consequently, this episode serves as a well-defined case 
study to investigate how epidemiologically restricted environmental surveillance findings, 
referenced in public communication following media reporting of the ICU case, can be transformed 
into disproportionate public risk narratives through the loss of epidemiological and regulatory 
contexts. This study aims to (i) characterize the multilingual media amplification and typology of 
numerical misframing associated with the ʺ50% positivityʺ narrative, (ii) examine the temporal 
relationship between media output and public information-seeking behavior, and (iii) contextualize 
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these communication dynamics against longitudinal environmental surveillance data from TALD-
linked hotels before and after the infodemic period. 

2. Materials and Methods 

2.1. Study Design and Trigger Events 

This mixed quantitative–qualitative infodemiology and environmental surveillance study 
focused exclusively on hotel water systems in Crete, Greece, which were linked to at least one TALD 
case in 2025 and inspected by the regional public health authorities of Crete following official 
notification from the European Centre for Disease Prevention and Control (ECDC) and the National 
Public Health Organization (NPHO). 

The trigger event was the admission of a traveler with severe TALD to an ICU requiring 
mechanical ventilation in Crete. Following media disclosure of the ICU admission, public reporting 
referred to environmental inspection findings that had been conducted up to that point as part of 
routine surveillance, indicating that approximately 50% of collected water samples exceeded the 
laboratory reporting limit (≥50 CFU/L) for Legionella spp. These findings were publicly cited in 
conjunction with the severe clinical outcome, reinforcing the message that increased attention and 
vigilance were warranted, rather than reflecting results derived from newly initiated inspections. 
This numerically correct but context-dependent finding was subsequently generalized in public 
communication and media coverage into broader claims, including assertions that ʺ50% of hotel 
water in Creteʺ or ̋ 50% of pool water in Creteʺ was contaminated, and in some reports was incorrectly 
attributed to domestic split-unit air-conditioning systems, reviving the misnomer ʺair-conditioner 
diseaseʺ. 

2.2. Media Corpus 

A structured multilingual search strategy was applied using combinations of the terms 
“Legionella”, “Crete”, “hotel(s)”, “pool(s)” and “50%”, and equivalent phrases, using general web 
search engines. The primary search window covered June 15 to July 15, 2025, to capture the main 
amplification burst, and additional eligible items linked to the same event (e.g., later institutional, 
legal, advisory or explanatory coverage) were included when retrieved during screening and 
snowballing. The final corpus spanned April 1 to November 1, 2025 . 

Items were eligible if they (i) explicitly referred to Legionella in hotels or swimming pools in Crete 
and (ii) either reproduced or interpreted the “50% positivity” figure, or if they provided case-focused, 
institutional, legal or explanatory coverage of the same event without numerical amplification. 
Duplicate URLs, mirrored republications of identical content, and inaccessible paywalled items 
without full text were excluded. 

The final, deduplicated corpus comprised 95 unique online items that were locked prior to the 
analysis. 

2.3. Content Analysis and Infodemic Typology 

Qualitative content analysis was performed using a structured codebook adapted from the 
WHO’s infodemic-management typology. Each item was coded separately at the headline and the 
body-text level into one of four operational categories used in this study: accurate; malinformation 
(numerically correct claims presented without essential contextual qualifiers, such as the targeted, 
case-linked sampling frame); misinformation (factually incorrect or misleading statements 
disseminated without demonstrable intent to deceive), and disinformation (false or misleading 
content deliberately fabricated, manipulated, or strategically framed with the intent to mislead or 
cause harm, as evidenced by source patterns, repetition, or coordination) [37–40]. 

Additional coding assessed whether items distinguished indicators from regulatory thresholds, 
acknowledged that the “50% positivity” figure derived from sampling in epidemiologically linked 
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hotels, referred to hotels, pools or both, revived the “air-conditioner disease” misnomer, or cited or 
contradicted official public health or scientific sources. The codebook was applied by two 
independent coders following the initial calibration. Intercoder agreement was assessed using 
Cohen’s kappa coefficient [41]. 

2.4. Published Hotel Surveillance Data 

Published environmental surveillance data from hotels in Crete were used to contextualize the 
“50% positivity” figure reported before the infodemic onset. These data confirm hotel-specific 
findings from TALD-associated facilities and originate our prior study, which reported Legionella 
colonization patterns in Cretan hotels based on sampling rounds conducted between March 2020 and 
March 2025. 

However, for the purposes of the present analysis, the 2025 environmental dataset was 
organized into three analytically distinct subsets reflecting investigation context and timeline: (i) an 
early-2025 subset from epidemiologically linked hotels (4 hotels; 157 water samples), (ii) a pre-/peri-
infodemic period (January–July 2025; 7 hotels; 238 water samples), and (iii) a post-infodemic period 
(August–November 2025; 12 hotels; 229 valid water samples). These samples were collected using 
standardized potable-water and building-water protocols aligned with European technical guidance 
for Legionella prevention and control, analyzed by culture according to ISO 11731:2017 (laboratory 
reporting limit: 50 CFU/L) by the Regional Public Health Laboratory of Crete, and classified into three 
standard concentration bands (<50, 50–999, and ≥1000 CFU/L) [42]. Notably, the early-2025 subset 
reflects case-triggered investigations in epidemiologically linked hotels, in which 59.23% of samples 
were reported at or above the laboratory reporting limit (≥50 CFU/L), consistent with expectations 
for epidemiologically linked hotel settings rather than population-level routine surveillance.  

Next, in our previous study additional contextual information was provided, which described 
Legionella colonization patterns in TALD-associated hotels in Crete across multiple years and 
demonstrated that positivity is typically higher in case-triggered sampling than in routine monitoring 
[33]. These findings are cited here solely to contextualize long-term trends in hotel positivity and to 
clarify that elevated positivity levels are an expected feature of epidemiologically linked hotels, rather 
than an indication of island-wide conditions. 

These published data are cited here to contextualize positivity patterns in TALD-associated and 
epidemiologically linked hotels and to clarify the distinction between (i) routine environmental 
surveillance findings and (ii) increased positivity in epidemiologically linked hotels. The latter serves 
as the basis for the numerically accurate—but contextually misinterpreted— “50% positivity” figure 
that was subsequently amplified in media reports. 

2.5. Post-infodemic Hotel Surveillance 

Environmental investigations in hotels epidemiologically linked to TALD cases were already 
ongoing as part of public health response activities and continued throughout 2025, up to November 
2025, including during and after the period of intense media attention. These inspections were not 
initiated because of the infodemic, nevertheless represented the continuation of routine control 
measures implemented as part of routine public health control measures following TALD case 
notification. 

The resulting post-infodemic analytical subset comprised 229 valid water samples collected 
from 12 hotels in Crete between August and November 2025. Sampling sites included storage tanks, 
hot-water boilers, showers, room taps, and pools or spa outlets. Samples were collected in sterile 1L 
containers containing sodium thiosulfate and handled according to established procedures for 
potable water and building water sampling, aligned with the European Technical Guidelines for the 
Prevention, Control, and Investigation of Infections Caused by Legionella spp. 

The free residual chlorine and hot and cold water temperatures were measured on-site using 
calibrated portable instruments immediately after collection. The sampling location, outlet 
characteristics, and basic system descriptors of each sample were recorded. The samples were 
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transported at 5 ± 3 °C and processed within 24 hours in the Regional Public Health Laboratory of 
Crete. 

The microbiological analysis followed the ISO 11731:2017 culture method. The water samples 
were concentrated by membrane filtration, and the concentrates were inoculated onto selective and 
non-selective media and incubated at 36 ± 1 °C under humid, CO2-enriched conditions. Presumptive 
Legionella colonies were confirmed using the standard phenotypic criteria and MALDI-TOF mass 
spectrometry. Similar to the pre-infodemic datasets, Legionella positivity was defined as detection at 
or above the laboratory reporting limit of 50 CFU/L, with a second dichotomous variable identifying 
samples ≥1000 CFU/L, corresponding to the regulatory action threshold [26]. 

2.6. Statistical Analysis and Regulatory/Communication Timelines 

Descriptive statistical methods were applied to the environmental and infodemiology 
components. For the environmental datasets, positivity was defined as the proportion of water 
samples with Legionella counts ≥50 CFU/L and ≥1000 CFU/L. Wilson 95% confidence intervals (CIs) 
were calculated for these proportions in the post-infodemic dataset. Given the observational design, 
comparisons between pre-/peri-infodemic hotel findings (January–July 2025) and post-infodemic 
sampling were presented using tables and graphical summaries, without multivariable modeling. 

For the infodemiology component, media-item frequencies and normalized search-interest 
indices were summarized descriptively. Media reporting, official public health communications, and 
key regulatory actions were mapped over time and aligned with major milestones (Figure 1). Where 
appropriate, exploratory chi-squared tests were used to compare the prevalence of distorted 
numerical framing across language groups. No proprietary media monitoring or social listening 
platform was used; only freely available tools (Google Search, Google News, Google Trends) and 
manual keyword-based searches of open online media and social platforms were used. 

Statistical analyses were performed using IBM SPSS Statistics v30.0 (IBM Corp., Armonk, NY, 
USA) and Epi Info v7.2.7.0 (Centers for Disease Control and Prevention, Atlanta, GA, USA). 

 
Figure 1. Timeline of key communication, regulatory, and environmental-investigation events during the 2025 
Legionella infodemic in Crete, from the initial TALD notification to the subsequent trend of environmental 
positivity and TALD detections toward pre-infodemic baseline levels. 

3. Results 

3.1. Media Amplification of the Narrative of “50% Positivity”  

Between June 15 and November 1, 2025, a total of 95 unique online items across nine languages 
reproduced or contextualized the “50% positivity” narrative, where 59.23% of water samples (93/157) 
exceeded the ≥50 CFU/L laboratory reporting limit following the ICU hospitalization of a British 
tourist in Crete, Greece, which led to public reference to environmental findings from 
epidemiologically linked hotels already under investigation. 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 31 December 2025 doi:10.20944/preprints202512.2675.v1

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202512.2675.v1
http://creativecommons.org/licenses/by/4.0/


 6 of 16 

 

Across the full corpus (n = 95), using the predefined infodemic typology applied separately to 
headlines and body text and summarized as the “worst case” classification per item, 49/95 (51.6%) 
were classified as accurate, 41/95 (43.2%) as malinformation, and 5/95 (5.3%) as misinformation. 

The corpus was dominated by Greek language sources (45.3%, n = 43). Among the Greek items, 
the overall (worst case) classification was malinformation (32/43, 74.4%), misinformation (4/43, 9.3%), 
and accuracy (7/43, 16.3%). German language amplification accounted for 12.6% (n = 12), with 41.7% 
malinformation (5/12) and 58.3% accuracy (7/12). English language items (UK) accounted for 23.2% 
(n = 22) and were predominantly accurate (18/22, 81.8%) with limited numerical distortion (3/22, 
13.6% malinformation; 1/22, 4.5% misinformation). HE items accounted for 4.2% (n = 4) with limited 
uptake (1/4, 25.0% malinformation; 3/4, 75.0% accurate). The other languages showed limited uptake 
and were largely accurate (Table 1). 

Table 1. Multilingual amplification of the narrative of “50% positivity” (n = 95). 

Language Sites 
(n) 

Distorted 
Framing n 

(%) 

Malinformation n 
(%) 

Misinformation n 
(%) 

Accurate n 
(%) 

Peak 
Publication 

Date(s) (2025) 
Greek 43 36 (83.7%) 32 (74.4%) 4 (9.3%) 7 (16.3%) 2025-06-19 

English (UK 
unified) 

22 4 (18.2%) 3 (13.6%) 1 (4.5%) 18 (81.8%) 2025-06-20 

German 12 5 (41.7%) 5 (41.7%) 0 (0.0%) 7 (58.3%) 2025-06-22, 
2025-06-23 

Italian 5 0 (0.0%) 0 (0.0%) 0 (0.0%) 5 (100.0%) 2025-07-01 
Hebrew 4 1 (25.0%) 1 (25.0%) 0 (0.0%) 3 (75.0%) 2025-06-21 

Danish 3 0 (0.0%) 0 (0.0%) 0 (0.0%) 3 (100.0%) 
2025-06-23, 
2025-06-24, 
2025-06-25 

French 3 0 (0.0%) 0 (0.0%) 0 (0.0%) 3 (100.0%) 2025-04-01, 
2025-05-01 

Norwegian 2 0 (0.0%) 0 (0.0%) 0 (0.0%) 2 (100.0%) 
2025-06-01, 
2025-11-01 

Swedish 1 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (100.0%) n/a (undated) 
Total 95 46 (48.4%) 41 (43.2%) 5 (5.3%) 49 (51.6%) — 

*Peak publication date(s) = date(s) with the highest within language item count in 2025 (ties shown as ranges). 

3.2. Temporal Amplification Dynamics 

Media activity showed a highly concentrated early burst, with a clear language specific timing 
pattern. In the Greek language corpus (EL), publication volume peaked on June 19, 2025 (n = 28 
items/day), preceded by less activity on June 17–18 (n = 4 items/day), followed by residual output on 
June 20, 2025 (n = 3). German language coverage (DE) peaked on June 22–23, 2025 (n = 2 items/day). 
English language coverage (UK) exhibited a short-lived burst peaking on June 20, 2025 (n = 5 
items/day), with a secondary rise on June 23, 2025 (n = 4 items/day), consistent with patient-centric 
spillover rather than sustained numerical pickup. 

When aligned with Google Trends peak search interest (used here as a proxy of audience 
attention/ “readership”), the search peak in Greece occurred four days after the Greek media peak 
(June 23, 2025, vs. June 19, 2025), suggesting delayed conversion of media exposure into active 
information seeking. In Germany, the search peak (June 22, 2025) coincided with the onset of the 
German media peak window (June 22–23, 2025), indicating a near-synchronous amplification. In the 
UK, search interest peaked substantially later (July 5, 2025), that is, 15 days after the English language 
media peak (June 20, 2025), consistent with the attention driven by subsequent case related 
developments rather than the numerical claim itself (Table 2). 
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Table 2. Temporal synchronization between media peaks and search interest. 

Market/Langu
age Group 

Media Peak 
Date (from 

Corpus) 

Media Peak 
Intensity (Max 

Items/day) 

Google Trends 
Query (as 
Analyzed) 

Trends 
Peak Date 

Lag (Trends 
Peak – Media 
Peak), days 

Greece/Greek 
(EL) 

2025-06-19 28 
ʺ50% positivity 
Creteʺ (Greek-

language query) 
2025-06-23 +4 

Germany/Ger
man (DE) 

2025-06-22 to 
2025-06-23 

2 ʺLegionella Kretaʺ 2025-06-22 0 

UK/English 
(UK) 

2025-06-20 5 ʺLegionella Creteʺ 2025-07-05 +15 

3.3. Source Categorization Across Infodemic Typology Categories 

Across the corpus, malinformation was characterized by reproduction of the “50%” figure 
without explicit reference to the targeted, sampling conducted in epidemiologically linked hotels. At 
the title level, titles were 61.1% accurate (58/95), 34.7% malinformation (33/95), and 4.2% 
misinformation (4/95), whereas content level classification showed 53.7% accurate (51/95), 43.2% 
malinformation (41/95), and 3.2% misinformation (3/95). 

Headline and body-text classifications were concordant for 82/95 (86.3%) items. Discordance 
occurred in 13/95 (13.7%), most commonly reflecting accurate headlines paired with malinformative 
body text (eight items), indicating that contextual qualifiers in titles did not consistently carry into 
the narrative framing of the full article (Table 3). 

Table 3. Title vs. content distortion analysis (full corpus, n = 95). 

Metric Accurate Malinformation Misinformation 
Title Category (Recoded) 58 (61.1%) 33 (34.7%) 4 (4.2%) 

Content Category (Recoded) 51 (53.7%) 41 (43.2%) 3 (3.2%) 
Concordance (Title = Content) 82/95 (86.3%)   

Discordance (Title ≠ Content) 13/95 (13.7%)   

3.4. Infodemic Containment Pattern 

The cross-language pickup showed a clear containment gradient. Distorted numerical framing 
(malinformation plus misinformation; “worst case” item-level classification) was the highest in the 
original language market (Greek: 36/43, 83.7%), decreased in German (5/12, 41.7%), and remained 
limited to English language coverage (UK: 4/22, 18.2%) and Hebrew-language pickup (1/4, 25.0%). In 
the remaining languages represented in the corpus (Italian, French, Danish, Norwegian, and 
Swedish), no distorted numerical pickup was observed (0%), with items being predominantly 
explanatory or case focused. English dissemination remained largely patient-centric, with 81.8% of 
the UK items classified as accurate and omitting the “50%” claim. 

As illustrated in Figure 2 and supported by the Google Trends timing analysis in Table 2, 
audience attention (search interest) followed media activity with market-specific lags (Greece: +4 
days; Germany: 0 days; UK: +15 days) [43]. In addition, Google Trends indicated no measurable 
worldwide search interest for the numerical narrative query analyzed globally (Table 2/Trends 
analysis), despite the volume of online items. 

A chi-square test confirmed that the prevalence of distorted numerical framing differed 
significantly across languages (χ² (8) = 43.75, p < 0.0001; Cramér’s V = 0.68), consistent with a 
language-dependent containment pattern. 
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Figure 2. Language-dependent gradient of numerical distortion across media markets. 

3.5. Post-infodemic Hotel Surveillance Findings 

Environmental investigations of hotels epidemiologically linked to TALD cases continued 
during and after the period of intense media attention. A post-infodemic analytical subset comprising 
229 valid water samples was collected from 12 hotels in Crete between August and November 2025, 
as part of ongoing public health control activities in epidemiologically linked hotels rather than in 
response to the infodemic itself. 

In this post-infodemic subset, 24.45% of samples were reported at or above the laboratory 
reporting limit, and 14.41% exceeded the legislated threshold. These values were comparable to those 
observed in the pre-/peri-infodemic January–July 2025 period and substantially lower than the early 
2025 epidemiologically linked subset, in which approximately 59% of samples exceeded the 
laboratory reporting limit. A comparative overview of case-triggered, pre-infodemic, and post-
infodemic surveillance datasets is provided in Table 4. 

Table 4. Legionella colonization in hotel water systems before and after the infodemic (Crete, 2025). 

Dataset/Period 
Hotels 

(n) 
Samples 

(n) 
≥50 

CFU/L  95% CI 
≥1000 
CFU/L  95% CI Key notes 

Early-2025 subset 
from 

epidemiologically 
linked hotels 

4 157 59.23% 
51.42% – 
66.61% 7.64% 

4.43% – 
12.88% 

Sampling in 
epidemiologically 
linked hotels; not 
population-level 

Pre-/peri-infodemic 
Jan–Jul 2025 

7 238 23.11% 18.21–
28.87% 

13.45% 9.69–
18.36% 

Passive, case-linked 
investigations 

Post-infodemic 
Aug–Nov 2025 

12 229 24.45% 19.34–
30.41% 

14.41% 10.45–
19.55% 

Continued 
investigations; 

remedial actions 

Operational feedback indicated that many hotels implemented corrective measures during and 
after the infodemic period, including systematic flushing, thermal optimization, disinfection 
procedures, and outlet replacement. Despite these intensified control efforts and heightened 
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regulatory scrutiny, overlapping 95% confidence intervals between pre- and post-infodemic datasets 
indicate no statistically demonstrable change in overall Legionella colonization risk. 

As illustrated in Figure 3, L. pneumophila positivity showed pronounced peaks during periods of 
intensified investigation in epidemiologically linked hotels, followed by a return toward baseline 
levels consistent with routine surveillance in epidemiologically linked hotels. 

 

Figure 3. Annual Legionella positivity (≥50 CFU/L) in hotel water samples from Crete, 2020–2025, with an 
additional post-infodemic sampling point. 

3.6. Microbiological and Physicochemical Risk Characteristics 

Comparison of microbiological and physicochemical indicators before and after the infodemic 
showed largely stable colonization patterns. Detection of L. pneumophila serogroup 1 remained low, 
whereas serogroups 2–15 predominated in both periods, with overlapping confidence intervals. 

Thermal control showed partial improvement, with reductions in the proportion of hot water 
outlets below 55 °C and cold water outlets above 25 °C. In contrast, the proportion of outlets with 
free residual chlorine <0.2 mg/L increased, likely reflecting frequent flushing and hydraulic 
disturbance during remedial actions. 

Overall, these findings indicate a stable Legionella risk, modest improvements in temperature 
control and reduced disinfectant persistence following the infodemic period. 

A detailed comparison of the microbiological and physicochemical risk indicators before and 
after the infodemic period is presented in Table 5. 

Table 5. Microbiological and physicochemical indicators before vs after the infodemic. 

Indicator 
Pre-Infodemic 

(n=238) 95% CI 
Post-Infodemic 

(n=229) 95% CI Interpretation 

L. pneumophila SG1 5.88% 3.25–9.67% 3.93% 1.81–7.33% Stable, low 
L. pneumophila 

SG2–15 
17.23% 12.92–

22.57% 
19.65% 14.69–

25.59% 
Stable 

Hot water <55 °C 79.80% 73.96–
84.53% 

65.30% 57.57–
72.40% 

↓ Improvement 

Cold water >25 °C 54.31% 
44.81–
63.59% 48.11% 

38.30–
58.03% ↓ Improvement 

Free chlorine <0.2 
mg/L 15.74% 9.45–24.00% 31.46% 

22.03–
42.17% ↑ Worsening 
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3.7. Institutional Response 

Media amplification of the “50% positivity” narrative prompted formal parliamentary scrutiny 
and coordinated responses from national and regional public health authorities. Official 
communications clarified that the reported figure derived from environmental investigations 
conducted in a limited number of epidemiologically linked hotels in a limited number of 
epidemiologically linked hotels and did not represent population-level environmental surveillance. 

This amplification was followed by the issuance, on 16 June 2025, of a national circular entitled 
“Reminder of the circular on public health protection measures against Legionnaires’ disease”, 
addressed to inspection and public-health control services. The circular reaffirmed that precautionary 
measures and control actions may be implemented on the basis of documented risk assessment, even 
in the absence of positive microbiological findings, thereby clarifying the interpretation of 
environmental surveillance results within the existing regulatory framework [44]. 

In parallel, international public health advisories, including those issued by UK authorities, 
focused strictly on case detection and accommodation exposure history, without reference to 
generalized positivity rates. Together, these institutional responses illustrate the contrast between 
structured public health communication grounded in surveillance context and the generalized 
numerical claims disseminated through media narratives. 

4. Discussion 

Effective management of TALD events depends on accurate interpretation of environmental 
surveillance findings and proportionate, context aware communication. The Cretan infodemic 
illustrates an epidemiologically restricted observation—approximately 50% of samples exceeding the 
laboratory reporting limit in a limited number of TALD-linked hotels—was rapidly transformed into 
generalized narratives suggesting widespread contamination across Crete. This represents a 
phenomenon, whereby case-linked findings are misinterpreted as population-level evidence when 
detached from their sampling frame [45–53]. 

Within the WHO infodemic-management framework, this pattern is best characterized as 
malinformation: correct data presented without essential contextual qualifiers. In the present case, 
numerical exceedance at the laboratory reporting level was repeatedly conflated with exceedance of 
legislated thresholds, erasing the regulatory distinction that underpins risk-based decision-making 
for Legionella control. Rather than reiterating definitions provided in the Methods, these findings 
highlight the operational consequences of such conflation, particularly within Greek-language media 
and, to a lesser extent, in secondary German-language amplification [54–66].  

Tourism-dependent regions such as Crete are especially vulnerable to this form of numerical 
misframing. Localized public health signals can rapidly acquire international visibility, with media 
amplification extending well beyond the epidemiological significance of the initiating event. In the 
present case, English-language coverage, largely oriented toward the clinical course of the affected 
traveler, showed substantially lower numerical distortion, underscoring how market proximity, 
language, and audience framing shape infodemic dynamics [67,68]. 

Longitudinal environmental surveillance data from TALD-associated hotels provide essential 
context for interpreting this narrative distortion. As previously documented by Papadakis et al. 
(2025a), Legionella positivity in hotel water systems exhibits expected temporal variability, with 
pronounced peaks during case-triggered investigations and reopening-related stagnation phases. 
Outside these periods, surveillance indicators remain substantially lower and stable. Within this 
established framework, the widely publicized “~50% positivity” figure corresponds to a limited case-
related subset rather than baseline or island-wide environmental conditions [9,33,69]. 

A central question addressed by this study was whether the infodemic itself translated into 
measurable improvements in environmental Legionella outcomes. Comparison of pre- and post-
infodemic hotel surveillance data did not support a reduction in microbiological positivity. 
Exceedance proportions before and after the infodemic period showed overlapping confidence 
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intervals, indicating no demonstrable change in overall colonization risk. These findings suggest that 
heightened public and media attention should not be interpreted as a proxy for improved 
environmental outcomes. 

Nonetheless, operational indicators reflect a responsive governance environment rather than 
environmental deterioration. Improvements in thermal control parameters are consistent with 
intensified management and compliance efforts under regulatory scrutiny, whereas reduced 
persistence of free residual chlorine likely reflects frequent flushing and hydraulic disturbance during 
remedial actions. Together, these patterns indicate active risk management rather than systemic 
failure of hotel water systems, while underscoring that precautionary interventions do not equate to 
immediate microbiological improvement [56–59,70]. 

The infodemic also revived persistent misconceptions regarding the Legionella transmission 
pathways. Several media reports incorrectly attributed risk to domestic split-unit air-conditioning 
systems, reviving a long-standing misinterpretation of the historical term ‘air-conditioner disease’. 
Such misattribution diverts attention from established high-risk water-based systems and may 
undermine effective prevention strategies by focusing on public concerns regarding irrelevant 
exposure routes [71–79]. 

From a governance perspective, the episode triggered substantial institutional responses, 
including parliamentary scrutiny and coordinated clarification by national and regional authorities. 
Official communications and a subsequent national circular explicitly reintroduced the sampling 
frame and regulatory context, reaffirming that precautionary measures may be implemented on the 
basis of documented risk assessment, even in the absence of positive microbiological findings. These 
actions illustrate the contrast between structured public health communication and generalized 
numerical claims disseminated through media narratives. 

Overall, this case highlights a critical vulnerability at the interface between environmental 
surveillance and public communication. Proactive, precautionary governance actions may be 
misinterpreted as evidence of widespread danger unless technical findings, thresholds, and decision 
rationales are communicated transparently and coherently. Without such clarity, technically valid 
surveillance outputs risk evolving into infodemics that erode institutional trust without reflecting 
true changes in environmental hazard. 

5. Conclusions 

The June–July 2025 Legionella infodemic in Crete shows how context-dependent environmental 
surveillance outputs, derived from epidemiologically restricted investigations and referenced in 
precautionary public communication, can be amplified into population-level risk narratives when 
sampling frames and regulatory context are not clearly conveyed. In tourism-dependent regions, 
such amplification extends beyond public health implications, generating reputational pressure and 
behavioral responses disproportionate to the documented environmental risk. The systematic use of 
social listening tools alongside complementary platforms like Google Trends is therefore critical for 
public health authorities to assess the societal impact of emerging narratives in real time and to 
mitigate escalation through timely, proportionate communication. 

These findings reaffirm that effective Legionella prevention cannot rely on microbiological results 
in isolation. Environmental findings below legislated thresholds or below laboratory reporting limits 
do not indicate absence of risk, given the intermittent nature of colonization and the limitations of 
snapshot sampling; structured risk assessment remains the primary instrument for meaningful risk 
management. Finally, consistent with evidence from this and other TALD investigations, which 
overwhelmingly implicate L. pneumophila, the continued use of a single legislated threshold framed 
generically for Legionella spp. warrants reconsideration, as it may drive disproportionate regulatory 
responses, increased analytical and monitoring costs, and risk communication practices that 
prioritize numerical exceedance over epidemiological relevance. 
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