
Advances in Microbiology, 2018, 8, 101-124 
http://www.scirp.org/journal/aim 

ISSN Online: 2165-3410 
ISSN Print: 2165-3402 

 
 
 

Enforcement of Food Legislation and Its Impact 
on Food Safety: A Case Study on Food Law 
Enactment in Mauritius 

Said Ajlouni, Yousof Gaungoo 

The University of Melbourne, Melbourne, Australia 

 
 
 

Abstract 
Foodborne diseases affect human health and cause significant economic loss. 
Among the proposed mitigating strategies to prevent, or at least, to reduce 
foodborne diseases were the enactment and proper enforcement of food legis-
lation. In Mauritius (MU), many outbreaks have been reported since the 
enactment and enforcement of the Food Act 1998 (MU) and Food Regula-
tions 1999 (MU). Therefore, it was high time to re-evaluate the impact of the 
food law on the pattern of foodborne diseases. The aim of this study was to 
evaluate how the introduction of the Mauritian food legislation had influ-
enced the pattern of foodborne diseases and its suitability in recent years. Data 
were collected from the website of the Ministry of Health and Quality of Life 
of Mauritius from 1990 to 2015 and analysed using nonparametric statistical 
methods, where required. Results showed that more foodborne disease cases oc-
curred during enforcement of the food legislation than before. The study also 
found that the food law was consistently enforced over the years, except dur-
ing epidemics of chikungunya fever and dengue fever. Furthermore, several 
strengths and weaknesses were identified in the current legislation related to 
the risk of foodborne diseases. Comparing the Mauritian with the Australian 
food laws revealed some similarities and differences between the two legisla-
tions. This review showed that overall foodborne diseases in Mauritius in-
creased and were not affected by the food law enforcement. Therefore, a revi-
sion of the law and its enforcement is necessary to make them more efficient 
in preventing foodborne diseases. 
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1. Introduction 

Foodborne diseases can be defined as those conditions, which are usually com-
municated through consumption of food. And they include a wide range of ill-
nesses caused by enteric pathogens, parasites, chemical contaminants and toxins, 
adulterating food at different points in the food supply [1]. Foodborne diseases 
of microbiological origin belong to two types, foodborne infection, resulting from 
consuming food containing viable pathogenic microorganisms or foodborne toxin 
[2]. It has been reported that foodborne diseases contribute significantly to the 
morbidity, disability and death rate worldwide [3]. For example, in the United States 
of America (USA), around 9.4 million cases of foodborne diseases are reported 
each year due to the consumption of contaminated food [4]. Additionally, every 
year, approximately 2.2 million people die from diarrhoeal diseases worldwide, 
among which a large proportion is caused by the ingestion of contaminated food 
[5] [6]. In fact, published epidemiological data related to foodborne illnesses represent 
only a fraction of the real number of casualties, as many incidents go unreported 
[7]. The same authors argued that for surveillance systems to capture cases, the 
sick persons should report to a health institution to provide the specimen, which 
must be confirmed by laboratory examination. Therefore, if patients, particularly 
those with mild symptoms, do not report to health institutions, the cases will not 
be recorded. 

In addition to human suffering, foodborne diseases are usually associated with 
a high economical cost for the public, the food industry, the health care services, 
and the government [8]. The yearly estimates for the overall economic cost of 
foodborne illnesses have been reported in some countries. For example, in the 
USA it was estimated to be 10 - 83 billion USD [9], whereas, in Sweden the fig-
ure was 1.1 billion Swedish Krona [10], in Australia 1.25 billion AUD [11], in New 
Zealand 86 million NZD [12], and in South Korea 954.9 billion South Korean 
Won [13]. 

A breakdown of the economic cost related to food borne illnesses showed that 
the food industry was affected in terms of workdays and productivity loss, clo-
sure of food establishments by the authority, loss of reputation, cost of legal ac-
tions initiated by authorities, cost of internal investigations, and civil actions by 
victims, loss of production, and additional cost of disinfection procedures [14]. 
For example, in the 1990’s, “Jack in the Box”, a fast food company in the USA, paid 
damages amounting to more than 50 million USD to victims who suffered food-
borne infections following consumption of hamburgers contaminated with Esche-
richia coli O157:H7 [15]. Another area, which incurred economic cost during food-
borne illnesses, was the health care services, in terms of hospitalisations, attending 
emergency departments, visits to general practitioners, specialist services, diagnos-
tic testing and pharmaceutical expenses [11]. The same authors estimated that the 
total annual healthcare cost for foodborne gastroenteritis in Australia was approx-
imately 200 million AUD in 2002. 

Several strategies have been proposed to curb the incidence of foodborne dis-
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eases and to reduce human suffering, as well as, economic cost. Bryan [16] suggested 
the importance of food legislation and its enforcement together with education 
and training. 

In Mauritius (MU), the responsibility to ensure the safety of food available on 
the market rests mainly upon the Ministry of Health and Quality of Life (MOHQL), 
through enforcement of the Food Act 1998 (MU) and Food Regulations 1999 (MU) 
[17]. In fact, these food laws have been enacted since 1998, when food safety be-
came a major concern for the government due to the social and economic costs 
of foodborne diseases. Furthermore, as the tourism industry was an important 
pillar of the Mauritian economy, it was essential to come up with measures to 
guarantee the safety of international visitors. 

However, after more than fifteen years since the enactment of the food legisla-
tion in Mauritius, news in the local press suggested an increase in foodborne dis-
ease outbreaks in recent years [17]. 

This review aimed to: 1) identify whether the implementation of Mauritian 
food law was able to reduce the incidence of foodborne diseases caused by pa-
thogenic microorganisms; and 2) examine the Mauritian food law and compare 
its strengths and weaknesses with the Australian food legislation, namely the 
Food Act in Victoria (1984) and the Australia New Zealand Food Standards Code 
(2003) [18]. The Victorian food act was used because the study was conducted at 
The University Melbourne in the State of Victoria. 

To the best of authors’ knowledge, no such study on Mauritian food law had 
been done before. Consequently, results from this investigation can be used to 
recommend changes to the current Mauritian food policy documents and legis-
lation in order to improve food safety and reduce foodborne diseases. 

2. The Island of Mauritius 

Mauritius is an upper-middle income island nation of 1.26 million people, lo-
cated in the southwest of the Indian Ocean [19]. It is composed of 10 districts, 
namely, Port Louis, Pamplemousses, Riviere du Rempart, Flacq, Grand Port, 
Savanne, Plaine Wilhems, Moka, Black River and the island of Rodrigues [20]. 
All these districts, except Port Louis and Plaine Wilhems are considered as rural 
regions, while, both Port Louis and Plaine Wilhems as urban regions. According 
to Statistics Mauritius [19] the ratio of the rural to urban Mauritian population 
is 3:2. 

There are two seasons in the country, namely, summer, which extends from 
November to April, and winter from June to September, with October and May as 
transitional months. The average temperature in Mauritius ranges from 31.5˚C 
to 34.4˚C [20]. 

3. Food Safety and Hazard Analysis Critical Control Points 
(HACCP) 

Food is one of the essential basic human needs, however, the consumption of con-
taminated foods can cause diseases and even death [21]. Consequently, ensuring 
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food safety, and preventing foodborne disease outbreaks among the public, con-
tinue to be of a high priority in both developed and developing countries [22]. 
For example, in 2009, the US President, Mr. Barack Obama, stated, “there are 
certain things only a government can do. And one of those things is ensuring the 
foods we eat are safe and do not cause us harm” [23]. A similar commitment to 
ensure food safety was undertaken by the Mauritian government in 2012, prom-
ising to implement a National Food Safety Action Plan, with focus on enhancing 
inspection activities and capacity building, and reviewing existing food legisla-
tions, and quality control [24]. 

The food authorities and the scientific community have identified the 
main contributors to foodborne diseases to include, incorrect cooking procedures, 
wrong storage temperature, poor hygiene and sanitation among food handlers, 
cross-contamination and sourcing food from doubtful origin [22]. However, 
despite all efforts, in terms of information campaigns and education highlighting 
these factors, foodborne diseases are still having a significant impact on human 
health [21] [25]. In fact, it is a big challenge to compel operators along the food 
supply chain, from farm to fork, to implement food safety practices [26]. There-
fore, in addition to the fundamentals of food safety management and legislation, 
it is essential for food business operators to adopt a good food safety culture in 
terms of attitude and practices [27]. Griffith et al. [28] proposed six culture prac-
tices that could enhance food safety performance. These practices are leadership, 
food safety management and style, dedication to food safety, food safety envi-
ronment, risk perception and communication. It was reported that failure to im-
plement a good food safety culture caused an E. coli O157:H7 outbreak in South 
Wales (United Kingdom) in 2005 due to cross-contamination between raw and 
ready-to-eat food [26]. 

Foodborne diseases result from the failure or inability to control hazards at 
one or more unit operations in the food chain from farm to fork [29]. According 
to the same author, traditional examination of food for screening of hazards does 
not provide 100% safety assurance, due to sampling procedures and the nature of 
microorganisms present in the food. In other words, analysis of a sample of food 
from a batch of food does not guarantee that the remaining untested portion is 
safe for human consumption. However, food safety management system, such as, 
the Hazard Analysis Critical Control Point (HACCP), offers an additional meas-
ure to ensure food safety [23] [30]. HACCP was developed in the USA by the 
National Aeronautics Space Administration (NASA) together with other orga-
nisations in the 1960’s to produce safe food for space expeditions [15] [31]. Ac-
cording to those authors, it was designed to control potential hazards at critical 
control points during food processing. Since then, HACCP system has proved to 
be a very reliable way to ensure food safety and has been adopted by the food 
industry and regulatory agencies to reduce foodborne diseases [32] [33]. In addi-
tion, because of globalisation and international commitments, HACCP has be-
come mandatory in many developing countries [34]. 
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However, in Mauritius, currently it is not mandatory for food establishments 
to have such a HACCP or food safety management system in place. Neverthe-
less, some of the food businesses are voluntarily HACCP certified for reason of 
best practices. One of the main HACCP certification organisations in Mauritius 
is Société Générale de Surveillance (SGS), which has core services of inspection, 
testing, certification and verification [35]. Another important certification body 
is the Mauritius Standards Bureau (MSB) and according to its record, 8 food 
businesses are HACCP certified [36]. 

4. Data and Statistics on Reported Foodborne Disease Cases 
in Mauritius 

The Health Statistics Unit (HSU) of the MOHQL has been compiling statistics 
on reported foodborne disease, since 1975. However, data showed that only a few 
cases were documented in early years due to poor reporting system, which was 
improved significantly starting 1990 [37]. Reporting of foodborne disease cases 
is mandatory in Mauritius under section 42 of the Public Health Act 1925 (MU). 
Medical practitioners must report patients suffering from symptoms of food-
borne diseases to the Sanitary Authority of the nearest Health Office by filling 
and forwarding a certificate of notification by virtue of the Public Health (Infec-
tious or Communicable Diseases) Regulations 1987 (MU). However, the law did 
not specify the time frame, within which the case must be reported to the Sani-
tary Authority. Data in Table 1 show the number of reported food outbreaks 
between 1990 and 2015. 

Due to the skewness of the data collected for foodborne disease cases, the me-
dians and interquartile ranges (IQR) were calculated following the method of 
Rees [38]. In addition, as data were not normally distributed, nonparametric sta-
tistical analysis using Wilcoxon [39] signed rank test was used to compare inci-
dence rates between seasons, regions, and sexes. The incidence rates (IRs) of the 
epidemiological data were calculated following the method of HSU [40]: 

Number of new cases in a given yearIncidence Rate 100
Mid-year population of the same year

= × . 

All statistical analyses were performed using Minitab@ (Minitab@, Inc., Ver-
sion 17) at 95% confidence level. 

5. Common Sources of Foodborne Diseases in Mauritius 

Sprenger [14] reported that foodborne diseases occur following a chain of se-
quential events, including, contamination of ready-to-eat food with the causative 
agent, multiplication of the causative agent, and ingestion of the contaminated 
food. The same author indicated that sources of food contamination and possi-
ble associated diseases might include food handlers, raw food and water, insects, 
rodents, animals and birds, and environmental factors, such as, soil and dust. An 
earlier study by Bean et al. [42] summarised the main causes of foodborne dis-
eases to include abuse of storage temperature, cooking food at temperature  
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Table 1. Annually reported foodborne disease cases in Mauritius between 1990 and 2015. 

Year Reported foodborne disease cases Year Reported foodborne disease cases 

1990 32 2003 60 

1991 78 2004 160 

1992 27 2005 29 

1993 57 2006 78 

1994 39 2007 766 

1995 57 2008 129 

1996 13 2009 718 

1997 35 2010 156 

1998 28 2011 445 

1999 73 2012 264 

2000 62 2013 390 

2001 23 2014 143 

2002 33 2015 42 

Source: [40] & [41]. 

 
lower than required, food contamination due to poor environmental and per-
sonal hygiene, and cross-contamination. During the past decades, foodborne dis-
eases caused by bacteria, parasites, viruses and prions have been high on the agenda 
of policy makers, and have been given wide media coverage worldwide [43]. Mau-
ritius is no exception and outbreaks related to microbial contamination are reg-
ularly documented by the MOHQL since 2001. However, data on foodborne dis-
eases in developing countries, in general, are distorted by under-reporting due to 
the absence of strong surveillance and reporting system [32]. For example, in 
Mauritius, only 42 cases of foodborne diseases were notified in 2015, whereas, 
76,690 people attended public health institutions for treatment due to gastroen-
teritis and diarrhoea of presumed infectious origin [40]. The same source re-
ported also that during the same period 2378 patients sought medical care in the 
public health care centres for toxic effects of noxious foodstuff and other poi-
soning. These observations clearly demonstrated that it was most probable that 
many cases of foodborne diseases were not reported in that year. 

Data in Figure 1 revealed that from 2001 to 2014 there was a clear demarca-
tion of Salmonella spp. as major pathogens compared with Campylobacter spp. 
However, the incidence rate of Salmonella spp. showed continuous and signifi-
cant decline between 2008 and 2012. Whereas the incidence rate (IR) of Campy-
lobacter spp. increased between 2014 and 2015. In fact, data from 2015 showed 
that Campylobacter spp. with IR of 8.39 became the leading pathogens ahead of 
Salmonella spp. (IR = 7.92). 

These observations were in agreement with data published in the European 
Union, where Campylobacter spp. were the leading foodborne disease pathogens,  
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Figure 1. Incidence rate of foodborne diseases caused by Salmonella spp. 
and Campylobacter spp. between 2001 and 2015. Source: [40] [41] [46] 
[47] [48]. 

 
followed by Salmonella spp. [44]. However, Salmonella spp. were still the main 
foodborne disease pathogen in the USA until 2014 [45]. 

5.1. Salmonellosis 

Salmonella is a genus of Gram-negative aerobic to facultative anaerobic rod 
usually found in the intestinal tract of animals and birds [14] [43], mainly 
chicken [49]. There are more than 2000 serovars, which can cause foodborne in-
fection by ingesting a quantity of more than 103 CFU, but in some virulent strain 
consumption of smaller number of Salmonella can cause the disease [2]. The 
typical symptoms of salmonellosis are severe abdominal pain, diarrhoea, nausea, 
vomiting and fever, with an onset usually ranging between 12 and 36 hours from 
ingestion of the contaminated food [50]. Egg and egg products are most often 
implicated in the infections [51]. In 2008, 53 cases of salmonellosis were re-
ported in Mauritius following the consumption of food containing raw egg, 
namely marlin mousse, which was contaminated with Salmonella enterica sero-
var Typhimurium [52]. Another important outbreak occurred in Mauritius in 
2011, when 172 patients reported to hospitals with foodborne disease symptoms 
after the consumption of pastry cakes in which a Salmonella sp. was isolated 
[53]. 

5.2. Campylobacteriosis 

The genus Campylobacter contains 16 species, among which many can cause 
gastroenteritis [2]. The same authors reported that the microorganism is a 
Gram-negative, motile, non-sporulating and rod-shaped bacterium. Campylo-
bacter jejuni followed by Campylobacter coli are most commonly involved in 
foodborne diseases [54]. Although faecal-oral route of transmission of the dis-
ease has been established, zoonotic or foodborne transmission is more common 
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[4]. As reported by Man [54] many animals are reservoir of the pathogens, 
which are widespread in the environment. However, prevalence among chicken 
is highest and so handling and consumption of chicken meat represent impor-
tant risks of campylobacteriosis [55]. Incubation period of Campylobacter ranges 
from 2 - 5 days, and the symptoms are diarrhoea, abdominal cramps and fever 
[56]. 

6. Pattern of Incidence Rate of Foodborne Disease Cases in 
Mauritius 

Detailed results of the incidence rate of foodborne disease cases in Mauritius 
from 1990 to 1999, and 2000 to 2015 are shown in Figure 2. A comparison of the 
median incidence rate and interquartile ranges (IQR) of foodborne disease cases 
before (median: 3.28; IQR: 2.45 - 5.13) and during (median: 10.85; IQR: 3.32 - 
21.02) the enforcement of the law (Figure 2) showed a higher incidence rate 
when the law was enforced in 2000. In fact, the yearly incidence rate was almost 
constant until 2006, whereas, from 2007 to 2013, data showed an obvious in-
crease in foodborne disease outbreaks, with four prominent spikes in 2007, 2009, 
2011 and 2013. However, data from 2014 to 2015, revealed a decreasing tenden-
cy. These findings were in agreement with those reported by Meadows, Miller & 
Coustasse [57] in the USA. These authors reported that foodborne diseases were 
still rampant in the country after the introduction of the Food Safety Moderniza-
tion Act 2010 in the USA. They attributed that to the complex methods of food 
production and difficulty to trace back contaminated food. In contrast with observa-
tions from the Mauritian and American studies, Gorman, Bloomfield & Adley [58] 
in the Republic of Ireland, and Schmutz et al. [59] in Switzerland reported decline 
in salmonellosis food illnesses after the introduction of law. 

6.1. Foodborne Disease Cases by Month and Season 
6.1.1. Month 
The medians annual incidence rates of foodborne disease cases illustrated based 
on the monthly distribution from 2006 to 2015 are sown in Figure 3. The high-
est median annual incidence rates between 2006 and 2015 occurred in the 
months of October (median: 1.29; IQR: 0.28 - 2.11), December (median: 1.29; 
IQR: 0.47 - 2.81), and January (median: 1.26; IQR: 0.36 - 1.90). Those months 
were among the warmest of the year as they were in summer. On the other hand, 
the lowest median annual incidence rates were in July (median: 0.24; IQR: 0.12 - 
0.66), August (median: 0.12; IQR: 0.04 - 0.98), and September (median: 0.16; 
IQR: 0.00 - 0.24) and those months were among the coolest of the year as they 
were in winter. Therefore, a probable reason for the frequent occurrence of food-
borne disease outbreaks during the stated months could be the summer ambient 
temperature [60]. 

6.1.2. Season 
Seasonal comparison showed that the incidence rate between summer and win-
ter was significantly different (p < 0.05). The highest difference was observed in  

 

DOI: 10.4236/aim.2018.82008 108 Advances in Microbiology 
 

https://doi.org/10.4236/aim.2018.82008


S. Ajlouni, Y. Gaungoo 
 

 
Figure 2. Incidence rate of foodborne disease cases from 1990 to 2015. 
Source: [40] & [41]. 

 

 
Figure 3. Median annual incidence rate of foodborne disease cases by month 
from 2006 to 2015 Source: [40] [41] [47] [48] [62]-[67]. 

 
2009 (IR = 54.65) followed by 2007 (IR = 52.03), whereas, the lowest difference 
was in 2015 (IR = 0.16) and 2006 (IR = 2.55) (Figure 4). These findings were in 
agreement with other studies, which found the highest number of Salmonella 
infection during summer [59] [61]. In fact, Lake et al. [60] argued that growth of 
pathogens, such as Salmonella spp. was positively related to temperature, within 
the range from 7.5˚C to 37˚C. Actually, the average ambient temperature in Mau-
ritius during summer could reach 30˚C with a peak of 34.4˚C in some localities 
[20]. Such conditions were described by Lake et al. [60] as favourable for the growth 
of most pathogens. 
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Figure 4. Incidence rate of foodborne disease cases by season from 2006 to 2015. Source: 
[40] [41] [47] [48] [62]-[67]. 

 
Additionally, as suggested by Kim et al. [61], the high rate of the foodborne 

diseases during summer could also be attributed to large social gatherings and 
activities, which were favoured by the weather conditions. In fact, in Mauritius, 
summer coincides with the end of December festivities and school holidays and 
known for its common social gatherings. Furthermore, consumption of raw fruits 
and salad, and barbecues were common practice during that period in Mauri-
tius, which may increase the risk of foodborne illnesses [60]. 

6.2. Incidence Rate of Foodborne Disease Cases by District and 
Region 

6.2.1. District 
The distribution of annual incidence rate of foodborne disease cases between 
2006 and 2015 among various districts in Mauritius is presented in Figure 5. 
Data showed that the highest median annual incidence rate occurred in Flacq 
(median: 4.81; IQR: 0.86 - 11.53), followed by Grand Port (median: 2.00; IQR: 
0.67 - 4.64) and Plaine Wilhems (median: 1.74; IQR: 1.11 - 3.10). Black River 
(median: 0.04; IQR: 0.00 - 0.47), Rodrigues (median: 0.12; IQR: 0.00 - 0.62) and 
Moka (median: 0.23; IQR: 0.00 - 0.47) showed the lowest median annual inci-
dence rate. 

6.2.2. Region 
Regional comparison (Figure 6) revealed that the incidence rate in rural regions 
was significantly (p < 0.05) greater than in urban regions. Since the rural to ur-
ban population ratio was only 3:2 [19] a probable explanation for the higher in-
cidence of foodborne disease cases in rural regions could be that most of the ru-
ral regions are located in the warmest part of the country. 
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Figure 5. Median annual incidence rate of foodborne disease cases by 
district from 2006 to 2015. Source: [40] [41] [47] [48] [62]-[67]. 

 

 
Figure 6. Incidence rate of foodborne disease cases by region from 2006 
to 2015. Source: [40] [41] [47] [48] [62]-[67]. 

 
These findings contradicted with the observations reported by Schielke, 

Rosner & Stark [68], who indicated a higher incidence rate of foodborne diseases 
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in urban rather than rural regions in Germany. Such variations and contradic-
tions in conclusions of different studies could be related to the fact that the sta-
tus of living of people and food services in rural-urban regions of Mauritius are 
different from other countries. The living standard of some Mauritian people in 
some urban areas is lower than in rural. 

6.3. Incidence Rate of Foodborne Disease Cases by Age and Sex 
6.3.1. Age 
The median annual incidence rate of foodborne disease cases for the different cat-
egories of age groups was distributed within each year from 2006 to 2015 
(Figure 7). The age group 10 to 19 years old (median: 4.39; IQR: 1.07 - 8.06) was 
the most significantly vulnerable groups to foodborne diseases (p < 0.05). A 
possible explanation could be the popularity of the food mostly linked to foodborne 
diseases among that age group [69] [70]. On the other hand, the age group of 60 
years old and over was the least affected, suggesting that old people in Mauritius 
might have been more careful in selecting and eating their food. 

However, the international trends showed that 40% of foodborne disease cases 
were among children of less than 5 years old [71]. For instance, a study in Ger-
many found the majority of food borne diseases was among children of less than 
5 years old [59]. 

6.3.2. Sex 
Results from this review demonstrated that the number of reported cases of food 
borne diseases among Mauritian male and female (Figure 8) were not signifi-
cantly different (p > 0.05). However, the reported cases were greater among fe-
males than male in the years 2011, 2013 and 2015. In contrast, a study in the 
Switzerland revealed that Campylobacter case notifications were more frequent 
in males than females in all but 20 - 24 year-olds [59]. Similarly, another study in 
Germany found that campylobacteriosis was higher among male, except for age 
group of 20 - 29 years, where the incidence among female was higher [68]. The 
same authors argued that women in that age group were more exposed as they 
were more frequently involved in meal preparation with potentially contami-
nated chicken. 

7. Strengths and Weaknesses in Mauritian Food Legislation 

The strengths and weaknesses of the Mauritian Food Act 1998 (Ministry of Health 
and Quality of Life) [72], and Food Regulations 1999 (Ministry of Health and 
Quality of Life) [73], were identified and summarised in Table 2. 

Abuse of storage temperature was controlled under the Mauritius Food Regu-
lations 1999 (73) to ensure that food was kept at the right temperature, (chill: 1 
to 8˚C; frozen: −18˚C or below). However, according to the law, chill food might 
be kept between 5˚C and 8˚C. Additionally, the Mauritian food law did not pro-
vide recommended storage conditions of warm foods. The Mauritian law pro-
vided some information on personal hygiene standards, as well, as training  
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Figure 7. Incidence rate of foodborne disease cases by age group from 
2006 to 2015. Source: [40] [41] [47] [48] [62]-[67]. 

 

 
Figure 8. Incidence rate of foodborne disease cases by sex from 2006 to 
2015. Source: [40] [41] [47] [48] [62]-[67]. 
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Table 2. Summary of strengths and weaknesses in Mauritian food legislation. 

 Strength Weakness 

Abuse of storage  
temperature 

Provided temperatures at which chill 
(1˚C to 8˚C) and frozen (−18˚C or 

below) food should be kept. 

No provision of the temperature 
at which warm food should  

be kept. 

  
Allowed chilled food to be kept 

between 5˚C and 8˚C. 

Personal hygiene 
Provided personal hygiene  

standards for food handlers. 
 

 
Food handlers should undergo  
training and medical screening  
prior to starting to handle food. 

Training of food handlers was 
neither continuous nor assessed, 

and was not targeted. 

Undercooking  

The law was silent on the  
minimum temperature/time  

combination at which food of  
animal origin must be cooked. 

Cross-contamination 
Stipulated measures, at all levels, to 

prevent cross-contamination. 

Measures were mainly  
prescriptive, without any 

risk-based method of food  
safety management. 

Unsafe sources of food 
Extensive provisions, such as,  

traceability, sampling and testing  
to ensure safety of food sources. 

Safety of food was based on end 
product assessment, sampling 

and conventional testing. 

  
No explicit provision for 

field-testing methods. 

Source: [69]. 

 
and medical screening for food handlers. But the model of training was incom-
plete, as it was neither continuous nor assessed regularly. 

No minimum temperature/time combination was provided in the law to en-
sure that food, particularly of animal origin, was adequately cooked to ensure its 
safety. 

The Mauritian law did make provisions to compel food operators to take ade-
quate measures, at all levels, to prevent contamination. However, it was not man-
datory for them to have a risk-based method of food safety management system 
in place. 

The Mauritian Food Act [72] and Food Regulations 1999 [73], had a wide range 
of provisions, such as, traceability, sampling and testing to ensure that food was 
not obtained from unsafe sources. The drawback of the law was that it relied 
mainly on end product assessment, sampling and testing by conventional methods. 
In addition, PHFSIs were not empowered to use field-testing equipment to veri-
fy the safety of food during site visits. 

8. Evaluation of Enforcement of the Current Mauritian Food 
Legislation and Its Impact on Human Safety 

The percentage changes in the number of inspections and contraventions from 
2006 to 2015 compared to those of 2005 are shown in Table 3. Data revealed the  
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Table 3. Percentage change in enforcement and contravention activities from 2006 to 
2015 relative to 2005. 

Year 
% Change in the number of inspections 

relative to 2005 
% Change in the number of  

contraventions relative to 2005 

2006 −37.34% −81.95% 

2007 −38.97% −65.39% 

2008 +6.58% +12.74% 

2009 +38.25% +9.13% 

2010 +0.47% +21.23% 

2011 +40.19% +88.44% 

2012 +44.53% +70.40% 

2013 +30.03% +20.67% 

2014 −19.44% −30.82% 

2015 −14.52% −50.09% 

Source: [40] [47] [67]. 

 
highest % increase in inspection (+44.53%) and in contravention (+88.44%) 
were in 2012 and 2011, respectively. However, the higher number of inspections 
carried out by the Public Health and Food Safety Inspectors (PHFSIs) (+6.58%, 
+38.25%, +0.47%, +40.19%, +44.53%, +30.03%), as well as, contraventions es-
tablished (+12.74%, +9.13%, +21.23%, +88.44%, +70.40%, +20.67%) during that 
period did not prevent the occurrence of major foodborne disease outbreaks in 
Mauritius. These observations were in agreement with Olsen et al. [74] who re-
ported a similar finding. It was argued that the main limitation of enforcement 
activities was that the action favouring the occurrence of an outbreak might oc-
cur outside the inspection time [16]. In other words, ‘snap-shot’ inspections 
were considered as ineffective in detecting potential risk of foodborne diseases 
[75]. In contrast, studies by Gorman, Bloomfield & Adley [58] and Schmutz et 
al. [59] showed an improvement in food safety upon the enforcement of food 
inspection. 

The significant drop in the number of inspection and contraventions in Mau-
ritius in 2006, 2007, 2014 and 2015 was due to the outbreaks of the epidemics of 
chikungunya fever and dengue fever. During these years all resources were mainly 
concentrated on eliminating the diseases, with less attention on inspection [76] 
[77] [78]. 

Another factor contributed to the loose inspection in these years was related 
to the additional responsibility of the HIU to enforce other legislations, such as, 
the Public Health Act 1925 (MU) [79]. Consequently, food safety activities were 
sacrificed during the epidemics, as PHFSIs were called to prioritise enforcement 
of public health measures to eliminate the diseases. Therefore, performing these 
two enforcement activities concurrently could have hindered the effectiveness of 
the PHFSIs in maintaining inspections and contraventions related to food safety 
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on the field. However, regular enforcement of the food law was essential in com-
pelling food operators to comply with food safety practices to reduce the risk of 
foodborne diseases [69]. 

9. Strengths and Weaknesses of the Current Mauritian Food 
Law in Comparison with the Australian Food Law 

Analysis of the Mauritian food law (Table 2) showed several strengths and 
weaknesses in addressing foodborne diseases. The Food Regulations 1999 (MU) 
[73] made several provisions to ensure that foods, whether ready-to-eat or raw, 
were kept at the right temperature. These sections of the law aimed at protecting 
the consumer from the risk of food with high level of pathogens or toxins. In 
fact, it was argued that respecting the temperature requirements of food was es-
sential to prevent foodborne diseases, in particular, toxin based outbreaks [80]. 
However, the Mauritian legislation only specified temperatures for chilled and 
frozen food, but not for food which had to be maintained warm. In contrast, the 
Australia New Zealand Food Standards Code, 2003) [81] specified both ranges of 
temperatures at which such food should be kept. For instance, the Australian 
legislation emphasised that food in which growth of pathogenic microorganisms 
and/or formation of toxins might occur must either be kept at 5˚C, or below, or 
60˚C, or above, depending on its nature. The Mauritian legislation also allowed 
low temperature food to be kept between 5˚C, and 8˚C, whereas, in the Austral-
ian law the maximum low temperature was 5˚C,. Keeping food above 5˚C, can 
be hazardous as psychrotrophic pathogens, such as, L. monocytogenes grow ra-
pidly at 7˚C [2]. Therefore, it is safer to keep refrigerated foods at temperature 
5˚C, or below. 

Another aspect of the Mauritian food legislation pertained to personal hygiene 
of people handling food. According to Greig et al. [82] poor personal hygiene of 
infected food handlers increased the risk of foodborne diseases. The Food Regu-
lations in Mauritius (Ministry of Health and Quality of Life, 1999) [73] listed the 
required standards for personal hygiene of people engaged at any stage of food 
handling. In addition, it was also mandatory under the same legislation for food 
handlers to be trained in food hygiene and medically screened. In fact, training 
of food handlers has been shown to improve food safety and, consequently, re-
duced the risk of foodborne diseases [83] [84]. However, the model specified in 
the Mauritian law was incomplete as there was no provision for continuous 
education of food handlers, which was claimed to improve food safety practices 
[85]. Furthermore, the knowledge gained during the training was not subjected 
to an assessment, which was essential to ensure its effectiveness [86]. Moreover, 
the content of the Mauritian model of food handlers training course was the 
same for all food handlers, whether they were involved in high or low risk foods. 
Such practice was in disagreement with the recommendation that food safety 
training course should be tailor-made [69]. On the other hand, the Australian 
Food Act in Victoria, 1984 [87] also had a similar provision where food handlers 
must undergo a Quality Assurance Safety Program prior to starting their activi-
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ty. However, medical screening was not a requirement under the Australian law. 
Regarding cooking temperature and time of food from animal sources, the Mau-

ritian food legislation did not make any provision for the minimum temperature 
and time at which such type of food should be cooked. In comparison, the Aus-
tralia New Zealand Food Standards Code, 2003 [81] did compel food businesses 
to ensure that food was cooked using validated method to guarantee the micro-
biological safety. However, no temperature/time combination was specified in the 
Australian law. 

The Mauritian legislation did cater for risk of cross-contamination, whether 
microbiological, chemical or physical hazards. In fact, cross-contamination regard-
ing microbiological hazards had been shown to be an important cause of food-
borne diseases [88] [89]. The Mauritian Food Regulations (Ministry of Health 
and Quality of Life, 1999) [73] provided standards, at all levels of productions, 
including the structure of the building, the flow of the process, food handling as 
well as storage in order to reduce food cross-contamination. However, the law was 
mainly prescriptive, relying essentially on “snap-shot” inspections for the identi-
fication of deviations [75]. Additionally, the current Mauritian food law did not 
contain a risk-based method for food safety management system, such as, the 
HACCP. On the other hand the Food Act 1984, Victoria [87] did require the pro-
prietor of a food business to have a food safety program with the objective to 
systematically deal with hazards, including those arising from cross-contamination. 
The benefit of such a system had been shown to reduce foodborne diseases [32]. 

The Mauritian food legislation made extensive provisions to protect the con-
sumer from unsafe sources of food. Those provisions varied from traceability of 
food products, microbiological, chemical and physical standards, to procedures 
for sampling and testing the levels of contaminants. In comparison, Food Act in 
Victoria, 1984 [87] and the Australia New Zealand Food Standards Code, 2003 
[78] had similar provisions regarding unsafe food, but coupled with mandatory 
in-house Food Safety Programs for food businesses. Consequently, the provisions 
in the Mauritian law were inadequate in their objectives of ensuring safe food on 
the market. For instance, sampling and testing were known to be limited in their 
effectiveness in removing unsafe food from the food chain [16]. The author argued 
that some of the shortcomings were sample size, unavailability of tests or tests 
are not regularly performed, limitations of conventional methods of analysis and 
the time it took to obtain results. In order to address some of those shortcom-
ings, rapid testing of food could be an alternative solution [90]. Therefore, in-
cluding rapid test methods in the Mauritian food legislation, in particular, at 
field level could be a major step in ensuring safe food to the consumers and ul-
timately reducing the risk of foodborne diseases. 

10. Recommendations 

This thorough review of the Mauritian food law suggests that the following 
recommendations are essential in order to improve the current food legislation. 
It is anticipated that enforcement of the following recommendations will reduce 
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the incidence of foodborne diseases and improve human safety: 
• the Mauritian food law must be revised from being prescriptive and include 

risk assessments; 
• the law must include a clause to compel medical practitioners to inform the 

Sanitary Authority, as soon as possible, preferably within 48 hours, of a sus-
pected case of foodborne disease; 

• legal provision must be provided for storage of chilled food at 5˚C or below 
and warm food at 60˚C or above; 

• the model of food handlers training provided in the law must include a tar-
geted approach, as well as, a provision for assessment and continuous educa-
tion; 

• the law must specify the minimum time/temperature combination for cook-
ing raw food, particularly, of animal sources; 

• enforcement activities must be enhanced during the summer season; 
• enforcement activities in rural areas must have a higher consideration; and 
• the use of field-testing equipment to assess food contamination on site must 

be included in the law. 

11. Conclusions 

The aim of this study was to evaluate the impact of the food legislation in Mauri-
tius on the pattern of foodborne diseases in the country over the past 16 years 
and its suitability in recent years. Results from this review confirmed that overall 
foodborne diseases increased in spite of the enactment and enforcement of the 
Food Act 1998 (MU) [72] and Food Regulations 1999 (MU) [73]. In addition, en-
forcement activities have been found to be consistent over the period investigated, 
except during epidemics of chikungunya fever and dengue fever. Furthermore, 
review of the current Mauritian food legislation highlighted several strengths, as 
well as, weaknesses of the law in reducing the risk of foodborne diseases. More-
over, comparison of the Mauritian to the Australian food law revealed some si-
milarities, as well as, differences between the two legislations in ensuring food 
safety. Therefore, the Mauritian food legislation and its enforcement need to be 
revised, in order to make them more effective in their objective, which is the pre-
vention of foodborne diseases. 

There might be some specific factors, which might have contributed to the in-
crease in the number of foodborne illnesses in Mauritius, such as, sacrificing food 
safety activities during epidemics of chikungunya fever and dengue fever. There-
fore, future studies might focus on establishing if there is any relation between 
the decrease in enforcement activities during epidemics and outbreaks of food-
borne diseases. For example, studies might investigate into any impact of the dras-
tic drop in inspections and contraventions in 2006 and 2007 and the spike in food-
borne disease cases in 2007. 
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