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Abstract 

Our study was planned and launched with explicit motivation to identify the triggers that could launch a Legionella 

Disease outbreak in Malta, enjoying a boon with tourism. The triggers would be used to prepare a first-ever Legionella 

Impact Spectrum. Our research has generated early surprises, and we share them as Lessons Learned, but not easily. 

 

Our first Lesson Learned was that our work was stymied by missing data in the Maltese Annual Notifiable Infectious 

Disease Reports (2010-2024), a vital database, essential for surveillance and adequate preparedness. We have 

undertaken a search to fill the data gaps. 

 

We share our early analysis of Legionnaire cases and deaths in the Maltese Annual Reports for 2010-2024. Our surprise 

finding is a latent spike in Legionnaire cases for 2023-2024 --and gaps in deaths for the same years. Using data from the 

Maltese Annual Reports, we can project that the likelihood of someone dying (our Chance of Death) after contracting 

Legionnaire’s Disease in Malta falls in the range of 3.9% to 12.4%. 
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1. Overview 

Aim of our research project, as envisioned and launched, was to prepare and to document a first-ever Impact Spectrum (Sources & 

Consequences) for Legionella Bacteria, specifically designed to assess the public health awareness and preparedness of Malta [1,2]. 

We were motivated by concern for the adverse impact of Legionella Bacteria on the well-being of the residents due to unfortunate 

exposure or a sudden disease outbreak [3]. Another dimension of our concern, plus advantage, is strengthening emergency healthcare 

responsiveness and sustainability for Malta. 

 

Our research project opened with scoping exercises among university faculty and research staff, community health officials, plus local 

disease experts, to delineate the likely structure and key components of our conceptual Impact Spectrum. This phase continues with an 

ever-evolving architecture of three (3) interrelated, but different, sources of threats and hazards to format and build a functional impact 

spectrum, contributing to strengthening surveillance, and to enhancing actionable response decision making with potential disease 
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3.9- 12.36% 

chance of death 

outbreaks [4]. Next, we expanded our approach to conduct a systematic review of peer literature and data sources to structure and 

conduct a meta-analysis of likely public health threats and hazards, scouring for historical information on early cases of Legionella 

Bacteria in Malta [5,6]. The first recorded case and death from Legionella in Malta remain open to our curiosity. 

 

To date, our first findings are quite surprising with an unexpected dearth of peer-published research about potential health threats and 

hazards, latent and emerging, generated by nasty Legionella Bacteria, specifically for Malta from rogue sources. With curiosity, we 

extended our search for the neighboring islands, Sicily and Cypress, yielding similar disappointment. 

 

The lack of data from each country is being revisited to add a regional scope to our study. 

 

* Malta is the largest of the Maltese Archipelago, composed of eight islands located in the middle of the Mediterranean Sea. Current 

estimated population is 551,110 (World Bank Group). 

 

2. Background 

Patiently, perhaps fortuitously, we have acquired access to fourteen (14) years of summary reports describing incidences of infectious 

diseases (2010-2024) in Malta* Our first SPSS (Statistical Package for Social Sciences) analysis of the annual reports (which cover HIV, 

Malaria, and Typhoid) has revealed a latent and expanding problematic rise in Legionnaire cases, detailing a troublesome sharp spike of 

cases of Legionnaires’ Disease during 2023 & 2024. This, with muted caution, could be the precursor of a major outbreak of Legionnaire 

Diseases for Malta [7]. 

 

Our research focused on this spike. A summary of cases and corresponding deaths focused on Legionnaires’ Disease is presented in Table 

1, supported graphically by Figure 1. 

 

Figure 1: legionella Spike in Malta 

 

However, to our surprise, deaths for the corresponding cases during 2023 and 2024 are not available from the Maltese Annual Notifiable 

Infectious Disease Reports. This undermines surveillance and preparedness (8). Similarly, cases and deaths are lagging for 2025 & 2026. 

Based on our preliminary analysis, using a 95% Confidence Level, we can project that the likelihood of someone in Malta dying after 

contracting Legionnaire’s Disease falls in the range of 3.9% to 12.4%. 

 

3. Commitment 

Our commitment remains that new, unique or novel information generated by our research, which we are committed to find, will be 

shared with relevant stakeholders to update, where proper, laws and regulations for the prevention and control of Legionella Bacteria 

when unleashed or afoot in Malta [9]. 
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p(1- p) 

n 

* Maltese Annual Notifiable Infectious Disease Reports (2010-2024): Malta Department of Health Promotion & Disease Prevention [1]. 

 

YEAR CASES DEATHS 

2010 12 7 

2011 13 0 

2012 4 0 

2013 6 0 

2014 7 1 

2015 6 1 

2016 8 1 

2017 11 2 

2018 12 0 

2019 5 1 

2020 16 0 

2021 8 0 

2022 9 0 

2023 13 N/A 

2024 30 N/A 

2025 -- N/A 

2026 -- N/A 

Totals 160 13 

SOURCE: Maltese Annual Notifiable Infectious Disease Reports (2010-2024): 

Malta Department of Health Promotion & Disease Prevention. 

Table 1: Data Table for Legionella Cases and Deaths in Malta* 

 

3.1. IBM/SPSS Comparative Analysis 

Our analysis of the data extracted from the Maltese Annual Notifiable Infectious Disease Reports used the Central Limit Theory for 

clarity and insight. 

 
Let n be the total number of cases of a rare disease between 2010 and 2024 and let X be the number of deaths from this disease. The 

sample proportion p of deaths is given by: 

p  X 
n 

The Central Limit Theorem states that the random variable z has an approximate standard normal distribution where 

 

z = 
p - p 

 

 

 

where p is the unknown population proportion 

 

To test whether the unknown population proportion p is equal to a given proportion p
o 

we specify the following hypotheses: 

H0 : p  po 

H1 : p  po 
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p(1 p) 

n 

po (1- po ) 

n 

(0.1)(0.9) 

160 

If we test for H 0 , the variable z becomes z = 
p - po since p = po . 

 

 

 

Assuming a 0.05 level of significance, H0 is accepted if the z-score lies between -1.96 and 1.96, and H1 is accepted if the z-score is 

smaller than -1.96 or exceeds 1.96. 

 
An alternative method to make inference (generalisation) about the unknown population proportion p, is to compute the 95% confidence 

limits for p using the sample proportion p, which is given by: 

 

p 1.96 
 

 

Since the population proportion p is unknown, we replace it by its unbiased estimator p. 

SPSS / Proportion of Deaths from Legionnaires’ Disease 

Throughout 2010 and 2024 there were 160 Maltese individuals who contracted Legionnaires’ Disease and 13 died of this disease. The 

sample proportion is: 

p  
X 

n 
 

13 

160 

 

 0.0813  8.13% 

 

The 95% confidence limits of the actual proportion of individuals who died after contracting Legionnaires’ Disease is: 

 

p 1.96  0.0813 1.96  0.0813  0.0423 
 

 

If we had to consider a wider range of years, we are 95% confident that the actual proportion of individuals who died or will die in the 

future after contracting Legionnaires’ Disease lies between 0.0390 (3.9%) and 0.1236 (12.36%). 

 

It is estimated that in the world around 10% of individuals who contract Legionnaires’ Disease die. To determine whether Malta’s 

proportion of deaths from Legionnaires’ disease is comparable to 10% (0.1) we specify the following hypotheses: 

H0 : p  0.1 

H1 : p  0.1 
 

So 

 

z = 
p - po 

 

= 
0.0813- 

 

0.1 
= 

 
- 0.0187 

= - 
0.0237 

 

 

0.7885 

 

 

Since the z-score (-0.7885) lies between -1.96 and 1.96 we accept H0, which implies that the proportion of deaths (8.13%) of Maltese 

individuals from Legionnaires’ Disease is comparable to the international proportion of deaths (10%). In other words, the two proportions 

do not vary significantly. 

 

3.2. SPSS / Proportion of Deaths from HIV/AIDS 

Throughout 2010 and 2024 there were 901 Maltese individuals who contracted the HIV Virus and 1 died of this infection. The sample 

proportion is: 

po (1- po ) 

n 

p(1 p) 

n 

0.08130.9187
160 
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0.00110.9989
901 

po (1- po ) 

n 

(0.48)(0.52) 

901 

po (1- po ) 

n 

p  
X 

n 
  

1 

901 
 0.0011  0.11% 

 

The 95% confidence limits of the actual proportion of individuals who died after contracting HIV Virus is: 

 

p 1.96  0.00111.96  0.0011 0.0011 
 

 

If we had to consider a wider range of years, we are 95% confident that the actual proportion of individuals who died or will die in the 

future after contracting HIV Virus in Malta lies between 0.0000 (0.0%) and 0.0022 (0.22%). 

 

Approximately 48% of people infected with HIV since the start of the epidemic have died from AIDS related illnesses. To determine 

whether Malta’s proportion of deaths from HIV Virus is comparable to 48% (0.48) we specify the following hypotheses: 

H0 : p  0.48 

H1 : p  0.48 
 

So 

 

z = 
p - po 

 

= 
0.0011- 

 

0.48 
 

= 
- 0.4789 

= - 
0.0166 

 

 

28.773 

 

 

Since the z-score (-28.773) is smaller than -1.96 we accept , which implies that the proportion of deaths (0.11%) of Maltese individuals 

from HIV Virus is significantly smaller than the international proportion of deaths (48%). It should be noted that the 48% of the 

people who died after contracting HIV include those who died before the introduction of modern antiretroviral therapy (ART) in 1996. 

Nowadays, many people living with HIV but got treatment at an early stage have a near-normal life expectancy, significantly reducing 

annual mortality rate. 

 

3.3. SPSS / Proportion of Deaths from Malaria 

Throughout 2010 and 2024 there were 95 Maltese individuals who contracted Malaria but none died (0) of this infection. Since the 

sample proportion of deaths is 0, the 95% confidence could not be computed. 

 

Approximately 0.25% of people infected with malaria die despite given prompt treatment. To determine whether Malta’s proportion of 

deaths from Malaria is comparable to 0.25% (0.0025) we specify the following hypotheses: 

H0 : p  0.0025 

H1 : p  0.0025 
 

So 

 

z = 
p - po = 

 

0- 0.0025 
 

= 
- 0.0025 

= - 
0.0051 

 

 

0.4902 

 

 

Since the z-score (-0.4902) lies between -1.96 and 1.96 we accept H0, which implies that the proportion of deaths (0%) of Maltese 

individuals from Malaria is comparable to the international proportion of deaths (0.25%). In other words, the two proportions do not 

vary significantly. 

p(1 p) 

n 

(0.0025)(0.9975) 

95 
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po (1- po ) 

n 

(0.01)(0.99) 

12 

3.4. SPSS / Proportion of Deaths from Typhoid 

Throughout 2010 and 2024 there were 12 Maltese individuals who contracted Typhoid, but none died (0) of this infection. Since the 

sample proportion of deaths is 0, the 95% confidence could not be computed. 

 

Approximately 1% of people infected withTyphoid die despite given prompt treatment. To determine whether Malta’s proportion of 

deaths from Typhoid is comparable to 1% (0.01) we specify the following hypotheses: 

H0 : p  0.01 

H1 : p  0.01 
 

So 

z = 
p - po = 

 

0 - 0.01 
 

= 
- 0.01 

= - 

 

 
0.3482 

0.0287 
 

 

Since the z-score (-0.3482) lies between -1.96 and 1.96 we accept , which implies that the proportion of deaths (0%) of Maltese 

individuals from Typhoid is comparable to the international proportion of deaths (1%). In other words, the two proportions do not vary 

significantly. 

 

DISEASE CASES DEATHS CHANCE of DEATH 

Legionella 160 13 3.9% to 12.4% 

HIV/AIDS 901 1 0.0% to 0.22% 

Malaria 95 0 0% 

Typhoid 12 0 0% 

SOURCE: Maltese Annual Notifiable Infectious Disease Reports (2010-2024): Malta Department of Health 

Promotion & Disease Prevention.(1). 

* IBM / SPSS – Professor Liberato Camilleri, University of Malta. 

Table 2: Comparative Analysis of Proportion of Deaths from Maltese Annual Reports (2010-2024) * 
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