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Abstract                                                                                                                                                  

Background: Hepatitis A virus (HAV) infections occur mainly as a result of improper 

hygienic conditions. Food-borne infections are very common in developing countries due to the 

problem of both personal and environmental unhygienic sanitary practices.  

Objective: To detect the prevalence rate of hepatitis A virus among asymptomatic food 

handlers in Khartoum State (Sudan). 
Materials and methods: Enzyme-linked immuno-sorbent assay (ELISA) was performed to 

detect the presence of anti-HAV IgM and anti-HAV IgG among 90 food handlers (75 males and 

15 females), during the period from September to December 2018. 

Results: HAV IgM antibodies were detected in 2 /90 (2.2%) participants, and HAV IgG 

antibodies were detected in 18/90 ( 20%) participants.                                                                          

Conclusion: : The significant prevalence rates of HAV antibodies detected among 

asymptomatic food-handlers suggest a source of HAV infection outbreaks in the community.   
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Introduction 
 

Hepatitis A virus may cause an infectious disease of the liver, or may cause few or no symptoms, 

especially among young carriers. The time needed to cause infection and symptoms is two to six 

weeks. When symptoms occur, they typically last eight weeks and may include nausea, 

vomiting, diarrhea, jaundice, fever, and abdominal pain. The virus usually spreads through 

consumption of contaminated food or drinks with fecal material1. Uncooked shellfish food may 

be a relatively common source of infection. HAV was found to have one serotype and seven 

different genetic groups (four human and three simian). The human genotypes are numbered I-

III. Six subtypes have been also described (IA, IB, IIA, IIB, IIIA, and  IIIB). The simian 

genotypes have been numbered IV-VI. A single genotype VII was isolated from human cases2. 

Genotype III has been isolated from both humans and owl monkeys. Most human isolates are of 

genotype I. Of the genotype I, IA accounts for the majority. The hepatitis A vaccine is effective 

for life prevention of infection. Some countries practice routine HAV vaccination. for children 

and adults at higher risk to the infection and not previously vaccinated. Other preventive  
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measures may include hand washing and properly-cooked food. No specific treatment is 

available for HAV infection, however full rest and conservative medications may be used for 

treatment of nausea and diarrhea. HAV infection usually resolves completely without ongoing 

liver disease. Treatment of acute liver failure, if it occurs, is made by liver transplant. Globally, 

around 1.4 million symptomatic cases and about 114 million cases (symptomatic and 

asymptomatic) are encountered each year. The mortality of acute hepatitis A infection was 

estimated at 11,200 deaths in 20153.  
 

Materials and methods  

This was a descriptive, cross-sectional study carried out during the period from September to 

December 2018. The study population were food handlers working in various cafeterias in 

Khartoum State (Sudan). The study was approved by the Ethical Board of Al Neelain University 

(Khartoum). An informed consent was obtained from each patient prior to collection of 

demographic and clinical data of participants. Serum specimens were collected from 90 food 

handlers. Other serum specimens were collected from food-handlers on routine medical checkup, 

food-handlers practicing hand washing after going out of toilets, and food-handlers practicing 

hand washing before preparing food in cafeterias. All serum samples were stored at -20°C, and 

investigated to detect anti-HAV IgM and anti-HAV IgG by the enzyme-linked immune sorbent 

assay technique (Fortress, USA).                                                                                                                          

All collected data were analyzed using the Statistical Package for Social Science (SPSS) 

program. Descriptive statistics were reported as mean ± SD for continuous variables and 

frequency (%) for dichotomous variables. To evaluate the relationship between different factors 

chi-square analysis was performed. Quantitative variables were compared using independent t-

test. Probability values (p-value) < 0.05 were considered statistically significant.  

Results      
 

A total of ninety food-handlers were investigated in this study. As shown in Table (1), the age 

incidence of the food-handlers ranged between 17 to 50 years. Positive HAV IgG antibody was 

more prevalent (8/8.9%) among food -handlers aged 37-46 years; and positive HAV IgM 

antibody was more prevalent (2/2.2%) among food -handlers aged 17-26 years. The age 

incidence seroprevalence rate differences of positive anti-HAV IgG was found significant                            

(p = 0.001). On the other hand, the age incidence prevalence rate differences of positive anti-

HAV IgM was found insignificant (p = 0.338).         

Table (1) Seroprevalence rate of HAV antibodies according to age incidence 

 

Age incidence 
Positive anti-HAV IgG Positive anti-HAV IgM 

Seroprevalence rate p - value Seroprevalence rate p - value 

17-26 years 1( 1.1%)  
 

0.001 

2( 2.2%)  
 

0.338 27-36 years 6( 6.7%) 0( 0.0%) 

37-46 years 8( 8.9%) 0( 0.0%) 

47-50 years 3 (3.3%) 0( 0.0%) 
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As shown  in Table (2), 75/90 (83.3%) food-handlers were males and 15/90 (16.7%) food-

handlers were females. HAV IgG antibody was found positive in 16 (17.8 %) of male food-

handlers ; and in 2 (2.2%) of female food-handlers. Positive HAV IgG antibody was more 

prevalent 16( 17.8%) among male food -handlers, and positive HAV IgM antibody was equally 

prevalent (1/1.1%) among males and females. The gender incidence seroprevalence rate 

differences of positive anti-HAV IgG was found insignificant (p = 0.480). On the other hand, the 

gender incidence sero- prevalence rate differences of positive anti-HAV IgM was also found 

insignificant (p = 0.201).  

Table (2) Seroprevalence rate of HAV antibodies according to gender incidence 

 

Gender incidence 
Positive anti-HAV IgG Positive anti-HAV IgM 

Seroprevalence rate p - value Seroprevalence rate p - value 

Males  16 (17.8 %) 
 

0.480 
1( 1.1%) 

 

0.201 
Females  2( 2.2%) 1( 1.1%) 

 

As exhibited in Table (3), HAV IgG antibody was found positive (9/10%) among 44 food-

handlers on routine medical checkup; and it was found positive (9/10%) among 46 food-handlers 

not on routine medical checkup, indicating an insignificant difference (p = 0.916).  Also, HAV 

IgM antibody was not found positive (0/0.0%) among 44 food-handlers on routine medical 

checkup; and it was found positive (2/2.2%) among 46 food-handlers not on routine medical 

checkup, indicating an insignificant difference (p = 0.162).                                                       

Furthermore, Table (3) shows that HAV IgG antibody was found positive (18/20%) among 89 

food-handlers practicing hand washing after going out of toilets; and it was not found positive  

(0/0.0%) among 89 food-handlers not practicing hand washing after going out of toilets, 

indicating an insignificant difference (p = 0.615). Also, HAV IgM antibody was found positive 

(2/2.2%) among 89 food-handlers practicing hand washing after going out of toilets ; and it was 

not found positive (0/0.0%) among 89 food-handlers not practicing hand washing after going out 

of toilets, indicating an insignificant difference (p = 0.880).                                                                       

On the other hand, Table (3) shows that HAV IgG antibody was found positive (17/18.9%) 

among 89 food-handlers practicing hand washing before preparing food in cafeterias; and it was 

found positive (1/1.1%) among 89 food-handlers not practicing hand washing before preparing 

food in cafeterias, indicating a significant difference (p = 0.044). Also, HAV IgM antibody was 

found positive (2/2.2%) among 89 food-handlers practicing hand washing before preparing food 

in cafeterias; and it was not found positive (0/0.0%) among 89 food-handlers not practicing hand 

washing before preparing food in cafeterias, indicating an insignificant difference (p = 0.880).        

Discussion 
 

Hepatitis A virus (HAV) is an important pathogen which has been responsible for many food-

borne outbreaks. HAV- excreting food-handlers, especially those with poor hygienic practices, 

can contaminate food that they handle. Consumption of such food without further processing 

may result in cases of infectious hepatitis.   
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Table (3) Seroprevalence rate of HAV antibodies according to                                                                          

food-handlers on routine medical checkup and on hygienic practices  

 

Food-handlers 
Anti-HAV IgG Anti-HAV IgM 

Positive p-value Positive p-value 

Routine checkup 9 (10%) 
0.916 

0 (0%) 
0.162 

No routine checkup 9(10%) 2(2.2%) 

Hand washing after toilet 18(20%) 
0.615 

2(2.2%) 
0.880 

No hand washing after toilet 0(0%) 0 (0%) 

Hand washing prior to food preparation 17(18.9%) 
0.044 

2(2.2%) 
0.880 

No hand washing prior to food preparation 1(1.1%) 0(0.0%) 

 

90 food-handlers were selected randomly for this study. 75 (83.3%) were males, and 15 (16.7.%) 

were females; and with age range 27-50 years. This study detected HAV IgM antibody 2 (2.2%) 

food-handlers; while HAV IgG was detected among 18 (20%) food-handlers. The seroprevalence 

rate of anti-HAV IgM indicates that the incidence of HAV infections is relatively high and that 

there is a risk of major outbreaks if vaccination is not implemented. The results of this study 

were similar to those obtained by some researchers in Sudan.                                                                             

In Burkina Faso the seroprevalence rate of HAV IgM was reported as 5.4%, 5.3% and 2.3% 

respectively4, 5, 6.                                                                                                                                  

The close proximity of women to children makes the latter a potential carrier of the virus. Higher 

seroprevalence rates were reported in the United States (11.0%), Brazil (10.5%), and Iran 

(8.3%). These findings were in consistence with the findings of the present study, i.e. the 

seropositivity rate of anti-HAV in this study was similar to the findings reported above (18.9% in 

males and 3.3% in females). Thus the seropositivity rate of anti-HAV was higher among males 

rather than females .                                                                                                                                             

The seropositivity rate of anti-HAV in different age groups of food-handlers was higher (22.2%) 

in the age group 17-50 years. The different seropositivity rates in different age groups suggest an 

age-related HAV exposure in Sudan. Such a phenomenon probably is associated with the 

severity of the disease and age increase.                                                                                                                          

In the United States, the hospitalization rates for hepatitis A infections are 3% for individuals 

younger than 18 years, and 13% for individuals older than 18 years. Studies in developing 

countries around the world had shown that the prevalence rate of HAV infection decreases as the 

living conditions of the populations improve. Hands are serious modes of HAV infection because 

they come in direct contact with the mouth, mainly hand surfaces and under the fingernails.  

Recommendations: From this study it may be recommended that food-handlers working at 

cafeterias must be subjected to routine medical check-up, and proper health education as regard 

hand washing and other aspects of hygienic measures. Food handlers should be routinely tested 

for HAV antibodies. In developing countries strong measures are to be implemented to prevent 

fecal contamination of food and water. 

Conclusion: The significant prevalence rates of HAV antibodies detected among asymptomatic 

food-handlers suggest a source of HAV infection outbreaks in the community.   
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