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Abstract: Incidence of Covid-19 positivity (21/2/2020-28/3/2020) in provinces of 4 Italian regions 

whose territory was described as previously exposed to Malaria was compared with those of other 

provinces of the same regions.  The climate of such provinces was compared with the climate of the 

other provinces in some regions. Previously malarial areas show a lower risk than other provinces of 

the same regions:  Mantua (Lombardy) RR=0.94 (CI95%0.89-0.99); Venice-Rovigo (Veneto) RR=0.61 

(CI95%0.58-0.65); Ferrara-Ravenna (Emilia-Romagna) RR=0.37 (CI95%0.35-0.41); Cagliari-

Oristano-SouthSardinia (Sardinia) RR=0.25 (0.17-0.31). The maximum temperature in March 2020 in 

those provinces was higher in mean 1.5° for other provinces. The lower frequency of COVID-19 in the 

provinces previously exposed to Malaria of four Italian regions does not reveal a causal link. The 

phenomenon has emerged independently in all the regions investigated. People born between the 1920s 

and 1950s were those most exposed to malaria years ago and today are the most exposed to the severest 

forms of COVID-19.  A warmer climate seems to be associated with a lower risk of COVID, in line 

with the evidence highlighted in equatorial states where a lower lethality of the virus has emerged, 

however this regardless of the presence of Malaria. This may suggest that climate and not Malaria is 

the real risk factor, though further studies need to determine the role of the association climate / COVID.   
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1. Introduction 

In recent months, various biological-chemical and physical factors have been 

investigated as they potentially favor or contrast the progression of the Covid-19 pandemic [1-

4]. This, often unduly amplified by the media, has generated folkloristic hypotheses and 

pseudo-preventive behaviors not always dictated by evidence. In Italy, some newspaper reports 

have advanced the hypothesis that areas exposed to Malaria in the past presented greater 

resilience to the epidemic. This was suggested by the appearance that the province of Ferrara, 

flagellated for centuries by the malarial epidemic until the 1960s, shows positivity rates for 

COVID-19 far lower than in the rest of the Emilia Romagna region. Experts interviewed and 

some preliminary reports about the geographical association between malaria and low risk for 

COVID [5] suggest: 1) that the situation should be confirmed in other areas, but 2) that even 
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the micro-climate may be the real cause of such an association [5,6]. The purpose of this 

preliminary investigation was to verify whether the anecdotal observation of the postulated 

condition of protection of malarial areas in the Emilia-Romagna region might be confirmed by 

an epidemiological comparison and to see if it can be extended to other Italian regions. This 

research, therefore, aims to respond to the first of the two requests raised by the experts (i.e., 

to confirm the observation in other areas and, at the same time, to quantify the protective 

factor). However, as the heat has also recently been called into question as a possible protective 

factor [6], we have verified whether the same provinces have not had a warmer climate in the 

midst of the pandemic. 

2. Materials and Methods 

 To verify our hypothesis, we found the Italian regions in which at least one province 

was totally described as at risk of Malaria on the mapping of malarial areas in 1882 [5]. We 

then compared the positivity rate of COVID-19 from 2 February 2020 to 28 March 2020 in 

those provinces whose territory was totally described as at risk of Malaria with the rate in the 

other provinces of the same region. This methodology was adopted because health care in Italy 

is organized on a regional basis. Therefore, provinces of the same region have the same level 

of quality of care, and people in the provinces of a region are equally likely to be identified as 

positive to the virus if infected. Moreover, official data on the current epidemic are available 

on a provincial basis. The fact that in the same region, other provinces were only partially 

considered malarial is a potential factor of bias but totally in favor of the null hypothesis. We 

have verified whether the same provinces have had a warmer climate (as maximum 

temperature) in the midst of the pandemic (march 2020) comparing the data produced by each 

ARPA (Regional Agency for Environmental Protection). 

3. Results and Discussion 

The 4 regions found with at least a whole province totally at risk for the previous 

Malaria were: Lombardy (province of Mantua with the previous risk of Malaria); Veneto 

(Rovigo and Venice with the previous risk of Malaria); Emilia Romagna (Ferrara and Ravenna 

with the previous risk of Malaria), Sardinia (Cagliari, South Sardinia and Oristano with the 

previous risk of Malaria). Table 1 shows the protective factor of living in post-malaria areas 

calculated as Risk Ratios. People living in previous malaria areas show a lower risk than people 

living in other provinces of the same regions: Mantua (Lombardy) RR=0.94 (Confidence 

Interval [CI] 95% 0.89-0.99); Venice and Rovigo (Veneto) RR=0.61 (CI95% 0.58-0.65); 

Ferrara and Ravenna (Emilia-Romagna) RR=0.37 (CI95% 0.35-0.41); Cagliari, Oristano and 

South Sardinia (Sardinia) RR=0.25 (CI95% 0.17-0.31). Table 2 showed that the same 

provinces had had a warmer climate (as the maximum temperature around 1.5 Celsius degree 

or more) of the other provinces of the same regions in the midst of the pandemic (March 2020). 

The study shows a lower frequency of COVID-19 positivity in people living in the provinces 

of four Italian regions that presented a high risk of Malaria at the end of the 19th century in 

comparison to the inhabitants of the provinces of the same regions that presented a lower risk 

of Malaria (in the whole province or in most part of it). Although our study is absolutely 

preliminary and limited in size, two aspects of strength must be underlined and warn us not to 

neglect the results: 1) the Italian organization against the COVID-19, as well as the entire 

Italian national health system, has been managed autonomously at the regional level and 
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therefore the quality of services and type of response to the epidemic has been homogeneous 

in the different provinces compared in the same regions [7,8]; 2) the epidemic wave reached 

the different Italian regions at similar times. At the time of the evaluation, the provinces 

compared were, therefore, in the same phase of development of the epidemic and in the exact 

same period of the year. The average age of the Italian population and the distribution by gender 

are very stable by region; there is no significant deviation by provinces, so these risk factors 

are also highly balanced, although the data about positives at virus by gender and age are not 

available. The evidence of an association between living in provinces previously exposed to 

Malaria and the low risk of COVID-19, even if confirmed, does not clarify whether this is due 

to previous exposure to Malaria or if it depends on whether the previous malaria exposure 

coincides with a hot climate and exposure to Malaria is only a confounding factor. In this way, 

the hypotheses that “molecular and genetic variations associated with malaria might play a 

protective role against coronavirus infection” 3) should be prudentially evaluated before 

clarifying the existence of an actual causal link between Malaria and COVID protection. The 

association emerged independently in all four regions investigated, and thus the phenomenon 

may be of interest and needs to be investigated in depth. People born between the 1920s and 

1950s, who are now 70-90 years of age, were the most exposed to Malaria and today, as elderly 

people, to the most severe forms of COVID-19. Therefore they should represent a not 

inconsiderable percentage of the “positives” surveyed in the various regions of one of the 

nations with the world’s oldest population. We must consider that owing to the lack of 

diagnostic tests during the first phase of the epidemic in Italy (the first case in Italy was reported 

on 21 February 2020), the diagnostic tests were conducted only on highly suspect individuals. 

Therefore, it is very likely that many cases with mild symptoms have gone unnoticed [7-15]. 

The number of tests was, however, balanced by region (i.e., different regions did not have the 

same resources and tests but were homogeneous in the same region). A recent study by our 

group found that in temperate zones, COVID-19 has a higher lethality than in countries around 

the Equator [6, 16-20]. This result also appears to be independent of factors such as the younger 

age of the equatorial populations because it also occurs in states like Singapore, where the 

average age is higher than in the United States [6]. However, lower lethality data was confirmed 

in “warm” areas in which Malaria was not endemic as French Polynesia and New Caledonia. 

On the other hand, the low frequency of cases was confirmed in very hot Italian regions such 

as Sicily or Calabria, where most of the provinces simultaneously presented areas that had been 

exposed to Malaria and areas without malarial exposure. This date seems, therefore, to suggest 

that it would be the heat and not previous malarial endemic to determine the protective factor. 

Table 1. Protective factor of living in post-malarial areas calculated as Risk Ratios. 

Region /Malaria yes no Cases (positives at 

screening for 

COVID-19) from 

21/2/2019 to 

28/3/2020 

Incidence X 100 

000 of COVID-19  

from 21/2/2019 to 

28/3/2020 

Chi 

square 

Sign RR 95%CI 

       

Lombardy No Malaria 36.782 380.9 4.577 0.032 0.94 0.89- 0.99 

Lombardy Malaria (Mantua) 1.484 359.9     

Emilia Romagna No Malaria 11.581 287.8 761.53 <0.0001 0.37 0.35-0.41 

Emilia Romagna Malaria 802 109.1     

Veneto No Malaria 6.525 170.9 236.32 <0.0001 0.61 0.58-065 

Veneto Malaria (Rovigo Venice) 1.141 104.8     

Sardinia no Malaria 463 66.1 259.92 <0.0001 0.25 0.17-0.31 

Sardinia Malaria 161 17.1     
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Table 2. The maximum temperature on March 2020. 

Region Maximum temperature 

Mantua 12.7° 

Lombardy without Mantua (11 provinces) 10.9° 

Ferrara 

Ravenna 

13.2° 

 

Emilia Romagna without Ferrara and Ravenna (7 provinces) 11.6° 

Rovigo 

Venice 

13.1° 

Veneto without Rovigo and Venice (5 provinces) 10.9° 

Cagliari, 

Oristano,  

South Sardinia 

15.2° 

Sassari,  

Nuoro 

13.9° 

Friedman test for repeated measured (for 8 provinces previously exposed to malaria) X2 = 8 (1, N = 8), p=0.00468. 

4. Conclusions 

 This preliminary study shows a lower frequency of COVID-19 positivity in people 

living in the provinces of four Italian regions that presented a high risk of Malaria. This 

evidence does not point to a causal link. However, the phenomenon may be of interest and 

needs to be investigated since the association emerged independently in all four regions 

investigated. A warmer climate in the same provinces seems to be associated with a lower risk 

of COVID, in line with the evidence highlighted in equatorial states where a lower lethality of 

the virus has emerged. However this regardless of the presence of Malaria. This may suggest 

that climate and not Malaria is the real risk factor. Future studies need to determine the role of 

the association climate / COVID and verify if the association with areas previously exposed to 

Malaria is only a confounding factor. 
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