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 ABSTRACT 

Food borne diseases are a global public health burden. Food handlers play a major role in the transmission of foodborne diseases. 

This study was aimed at investigating the presence of intestinal parasites, S. typhi carrier rate and associated risk factors among food 

handlers in a metropolitan city. 

 

MATERIALS AND METHODS  

A cross-sectional survey was conducted among 200 food handlers working in different food service establishments. A pre-tested 

structured questionnaire was used to collect data on age, sex, years of service, previous deworming, status of typhoid immunization 

and hand washing practices. Stool samples were processed for intestinal parasites and S. typhi, as per the standard laboratory 

methods.  

 

RESULTS  

In the present study, majority of the food handlers were males 185/200 (92.5%), 90/200 (45%) were aged between 30-50 years, 

and 72/200 (36%) had less than one year experience. Intestinal parasites were detected in 31/200 (15.5%) and S. typhi in 2 (1%). 

Of the 31 parasites, 11 (35.5%) were seen by direct saline technique and additional 20 (64.5%) by formol-ether concentration 

technique. The parasites found in descending order of frequency among the food handlers were: fertilized eggs of Ascaris 

lumbricoides 8.5% (17/200), cyst of Giardia (3.5%), cyst of Entamoeba histolytica 2% (4/200), eggs of Taenia spp. 1% (2/200) and 

eggs of Trichuris trichiura 0.5% (1/200). The association of years of work experience was inversely proportional to parasitic 

infection and directly proportional to history of previous deworming, both of which were statistically significant.  

 

CONCLUSION  

Inexperience and lack of awareness about hygiene in food handlers play a major role in the transmission of food-borne infections. 

Training on food safety and periodic focused medical check-up can help to control the spread of infection in the community. 

Laboratory investigation should include formol ether concentration technique to enhance diagnosis. 
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INTRODUCTION 

The term “food handler” means “person who in the course of 

the normal routine work come into contact with uncovered 

food not intended for personal use.”[1] Food handlers play a 

major role in the transmission of food-borne diseases, which 

are a major public health problem across the globe. This is 

particularly true in developing countries due to lack of optimal 

food handling practices and environmental sanitation. The 

World Health Organization (WHO) estimated that in 

developed countries up to 30% of the population suffer from 

food-borne diseases each year, whereas in developing 

countries up to 2 million deaths are estimated per year.[2] 

Large cities which attract hordes of tourists witness 

proliferation of eateries ranging from expensive restaurants  
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to street food increasing the risk of acquiring various food-

borne infections. This study was undertaken to determine the 

presence of intestinal parasites, Salmonella typhi and 

associated risk factors among food handlers in a metropolitan 

city. 

 

MATERIAL AND METHOD 

Laboratory investigation for screening of intestinal parasites 

is mandatory for employees of eateries across the city as per 

directives issued by the Public Health Department, for 

safeguarding the health of the community. This study included 

200 food handlers, working in 30 food service establishments 

from three municipal wards, presenting to a tertiary care 

hospital from April 2013 to Sep 2013. The data were collected 

after obtaining approval by the Institutional Ethics Committee 

and written informed consent from the participants.  

 

Inclusion Criteria  

Normal healthy food handlers (Male and Female). 

 

Exclusion Criteria  

Food handlers suffering from diarrhoeal illness presently or 

had suffered diarrhoea in last three months and those 

unwilling to participate in the study.  
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A pre-tested structured questionnaire was used to collect 

data on age, sex, years of service, previous deworming, status 

of typhoid immunization and hand washing practices. 

Laboratory investigations included collection of stool 

specimen in a clean, sterile, screw-capped plastic container 

and immediate transport to the Microbiology Laboratory of 

our hospital. Microscopic examination of stool for intestinal 

parasites was done using both direct mount (Saline/Iodine) 

and formol ether concentration sedimentation procedures as 

per the standard procedures (Garcia LS, Diagnostic Medical 

Parasitology, 5th ed. Washington, DC: ASM Press; 2006). For 

isolation of Salmonella typhi, stool samples were inoculated in 

Selenite F broth for 6 hours prior to inoculation on Xylose 

lysine dextrose agar. After 24 hours of incubation at 37 

degrees C, S. typhi was identified following the standard 

procedures. Participants found positive for intestinal parasites 

and S. typhi were treated and follow-up stool examination was 

done. Statistical analysis was done using SPSS version 16.00 

software. The Chi-square test was employed to determine the 

association of intestinal parasites with ‘food handlers’ hygienic 

practices, years of experience and previous deworming. A p-

value of <0.05 was considered to indicate statistically 

significant differences. 

 

RESULTS 

Age wise distribution showed that majority 90/200 (45%) 

were middle aged, i.e. between 30 to 50 years followed by 

77/200 (38.5%) below 30 years and 33/200 (16.5%) above 50 

years (Table 1); predominantly males 185/200 (92.5%). 

According to work experience, majority, i.e. 72/200 (92.5%) 

were employed for < 1 year, 70/200 (35%) for 1-3 years and 

58/200 (29%) >3 years (Table 2). Stool examination with 

direct mount (saline/iodine) revealed fertilized egg of Ascaris 

lumbricoides in 11/200 (5.5%); there were no mixed 

infection. Formol ether concentration method, detected 

parasites in 31/200 (15.5%), i.e. in additional 20 cases as 

compared to direct mount examination. Saline and Iodine 

mount following concentration of stool by formol ether 

method revealed parasites in 31/200 (15.5%) food handlers 

and 160/200 (84.5%) showed no parasite. Among the 200 

food handlers, 17/200 (8.5%) showed fertilised eggs of 

Ascaris lumbricoides, 7/200 (3.5%) cyst of Giardia lamblia, 

4/200 (2.0%) cyst of Entamoeba histolytica, 2/200 (1.0%) 

eggs of Taenia spp. and 1/200 (0.5%) eggs of Trichuris 

trichiura (Table 3); there was no mixed infection.  

Those (11 food handlers) who were positive for fertilized 

egg of Ascaris lumbricoides in direct mount were also positive 

in formol ether concentration method for the same parasite. 

Infection with Salmonella typhi was seen in 2/200 (1%). No 

other bacterial intestinal pathogen was observed. Among the 

total 31 parasites identified, 11/31 (35.48%) parasites were 

detected by both direct mount and formol ether concentration 

method and rest 20/31 (64.51%) by formol ether 

concentration method only. Considering formol ether 

concentration as a gold standard, sensitivity of direct mount is 

35.48% but specificity is 100%. Positive predictive value of 

direct mount is 100% and negative predictive value is 84.12% 

(Table 4). The association between work experience and 

positive parasite finding showed that 18/72 (25%) of those 

employed for less than a year were infected. Parasites were 

seen in 11/70 (15.7%) of those with 1-3 years’ experience and 

2/58 (3.4%) with >3 yrs. Thus increasing experience was 

associated with decrease in the rate of parasites infection, 

which is statistically significant (Pearson chi-square test, df-2, 

p value 0.003). The association between work experience and 

previous deworming showed that 6/72 (8.3%) with 

experience less than 1 year, 22/70 (31.4%) with experience 

between 1 and 3 years and 49/58 (84.5%) with experience >3 

years were previously dewormed.  

The association between years of experience and previous 

deworming is statistically significant (p-value <0.0001), years 

of experience being directly proportional to previous 

deworming. Thus, the association of increase in years of work 

experience with both low parasitic infection and history of 

previous deworming highlights the increase in awareness 

about food hygiene among experienced workers. Hand 

hygiene (After touching body parts and any dirty material) 

was observed in 180/200 (90%) food handlers, 20/200 (10%) 

were unhygienic. Parasite positivity in the hygienic group was 

25/180 (13.8%) and 6/20 (30%) in the unhygienic. Among the 

infected food handlers, 25/31 (80.6%) were hygienic and rest 

6/31 (19.4%) were not. Immunization with typhoid vaccine 

was noted in 20/200 (10%) food handlers. All food handlers 

positive for bacteria and parasite were treated appropriately 

and follow-up stool examination performed. The follow-up 

stool examination after treatment were negative. 

 

Age (Years) No. Percentage 
< 30 77 38.5% 

30 to 50 90 45.0% 
> 50 33 16.5% 

Total 200 100.0% 
Table 1: Age Wise Distribution Among the Cases 

 

 

Years of Experience No. Percentage 
< 1 72 36.0% 

1 to 3 70 35.0% 
> 3 58 29.0% 

Total 200 100.0% 
Table 2: Distribution According to Years of Experience 

 

 

Formol Ether Concentration No. Percentage 
Fertilised Egg of Ascaris 

lumbricoides 
17 8.5% 

Cyst of Giardia lamblia 7 3.5% 
Egg of Taenia Spp. 2 1.0% 

Cyst of Entamoeba histolytica 4 2.0% 
Egg of Trichuris trichiura 1 0.5% 

No OPC 169 84.5% 
Total 200 100.0% 

Table 3: Distribution Based on Formol Ether 
Concentration Findings 
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Direct Mount 
 Formol Ether Concentration 

Total 
 Positive Negative 

Positive No. 11 0 11 
 % 100.0% 0.0% 100.0% 

Negative No. 20 169 189 
 % 10.6% 89.4% 100.0% 

Total No. 31 169 200 
 % 15.5% 84.5% 100.0% 

Diagnostic & Agreement tests Estimate Lower 95% CI Upper 95% CI  
Sensitivity 35.48% 19.24% 54.59%  
Specificity 100.00% 97.84% 100.00%  

Predictive value of positive test 100.00% 71.52% 100.00%  
Predictive value of negative test 89.42% 84.12% 93.41%  

Chi-Square Tests Value Df p-value Association is- 
Pearson Chi-Square $ 63.458 1 1.64E-15 Significant 

Continuity Correction $ 56.814 1 4.79E-14 Significant 
Fisher’s Exact Test   2.18E-10 Significant 

Table 4: Comparison of Direct Mount V/S Formol Ether Concentration 
 

DISCUSSION 

In our study, total 31/200 (15.5%) food handlers were infected with intestinal parasite (there was no mixed infection). Studies 

showing higher rate of intestinal parasite infection among food handlers in India and globally were as follows: 

 

Author Rate Year Place 
Prateek et al[3] 

Anant Arunrao et al[4] 
Chitnis et al[5] 

Gupta & S Kelkar.[6] 
Malhotra et al[7] 

Bayeh Abera et al[8] 
Gashaw Andargie et al[9] 

M A Babiker et al[10] 
Daniel Nigusse et al[11] 
Adnan Al Hindi et al[12] 
Majed H Wakid et al[13] 

Yazici et al[14] 
Sadek et al[15] 

Teklemariam et al[16] 
Idowa & Rowland et al[17] 

Costa et al[18] 
Simsek et al[19] 
Esparar et al[20] 

Ayeh Kumi PF et al[21] 

(26.3%) 

(44.53%) 
(27.9%) 
(69.7%) 
(41.1%) 
(41 .1%) 
(20.1%) 
(32.1%) 
(49.4%) 
(24.3%) 

(31.94%) 
(29.31%) 

(19%) 
(63%) 
(97%) 

(47.1%) 
(52.5%) 
(42.4%) 
21.6% 

2011 
2011 
1985 
1981 
2006 
2010 
2008 
2009 
2012 
2012 
2009 
2007 
1997 
2000 
2006 
1995 
2010 
2004 
2009 

Mumbai 
Solapur 

Pune 
Nagpur 

North India 
BahirDarTownNW Ethiopia 
Gondar Town NW Ethiopia 

Khartoum, Sudan 
Accra, Ghana 

Gaza Strip, Palestine 
Makkah 

Aydin, Turkey 
Egypt 

Hawassa, Ethiopia 
Abeokuta, Nigeria 
Uberlandia, Brazil 

Sanliurfa, SE Anatolia 
Manila 

Accra, Ghana 
 

Studies showing almost similar rate of intestinal parasite 

infection rate among food handlers compared to present study 

(15.5%) were V. Mohan et al[22] 2001 (14%) (Amritsar), Al-

Lahham AB et al[23] 1990 (18%) (Irbid, Jordan) and Salem et 

al[24] 1998 (13.5%) (Jeddah, Saudi Arabia). Studies showing 

lower prevalence of intestinal parasite infection in food 

handlers than our study; (15.5%) were Khurana et al[25] 2008, 

(1.3-7%) North India, Saeed and Hamid et al[26] 2010 (6.9%) 

Omduram, Sudan, Gunduz et al[27] 2008 (8.8%), Manisha, 

Turkey. Previous study from Mumbai (2010) (Prateek et al)[3] 

revealed overall parasitic infection rate 26.3%. Reduction of 

parasite infection among food handlers in our study may be 

due to improvement of personal hygiene and periodic check-

up of food handlers and increase knowledge about hygiene. 

According to our knowledge, most of the studies from across 

the world showed higher intestinal parasite infection rate in 

food handlers compared to Mumbai (15.5%). High prevalence 

of intestinal parasite is largely due to poor personal hygiene, 

lack of environmental sanitation and ignorance of health 

promotion practices. 

In present study, distribution of parasites found in 

descending order of frequency were fertilized eggs of Ascaris 

lumbricoides 8.5% (17/200), cyst of Giardia (3.5%), cyst of 

Entamoeba histolytica 2% (4/200), eggs of Taenia spp. 1% 

(2/200) and eggs of Trichuris trichiura 0.5% (1/200). There 

was no evidence of Trematodes, Hookworm and 

Strongyloides. 

Studies showing higher number of Ascaris lumbricoides 

infection among food handlers compared to our study are V. 

Mohan et al[22] 2001, Amritsar (28.6%) Bayeh Abera et al8 

2010, Bahir Dar Town, North West Ethiopia (11.7%) Gashaw 

Andargie et al[9] 2008, Gondar Town, North West Ethiopia 

(18.11%). Studies showing lower number of Ascaris 

lumbricoides among food handlers compared to our study are 

Prateek et al[3] 2010, Mumbai (5.1%) Anant et al[4] 2011, 

Solapur (6.5%), Al-Lahham AB et al[23] 1990, Jordan (4.9%) 

Ayeh et al[21] 2009, Accra Ghana (5%), S. Haj Baswaid et al[28] 

2008, Yemen (1.7%) and Majed H. Wakid et al[13] 2009, 

Makkha (0.8%). 
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In our study, Salmonella typhi was isolated in 1% (2/200) 

of food handlers; there was no Shigella infection. The two food 

handlers infected with Salmonella typhi were most likely 

asymptomatic carriers, as they did not reveal overt clinical 

manifestation. Studies showing higher carrier rate of 

Salmonella infection among food handlers compared to our 

study were - Khurana et al 2008.[25] North India (1.3%), Al-

Lahham AB et al[23] 1990 Jordan (6%), Feglo PK et al[29] 2004 

Ghana (2.3%), Lanata CF et al[30] (5%), Senthilkumar et al[31] 

2005 Namakkal District, Tamilnadu (17.14%). Studies 

showing no Salmonella carrier compared to our study were 

Gashaw et al[9] 2008 Gondar Town, North West Ethiopia; 

Malhotra et al 2006 North India.[7]; Simsek Z et al 2010 

Sanliurfa.[19] Studies showing almost similar carrier rate of 

Salmonella compared to our study (1%) were Bayeh et al[8] 

2010 Bahir Dar Town, North West Ethiopia (1.85) Mulat 

Dagnew et al[32] 2013, Gondar University, North West Ethiopia 

(1.3%), Misganaw et al[33] 2013, Southern Ethiopia (0.93%) 

Gashaw et al[9] 2008 Gondar Town, North West Ethiopia and 

Lanata CF et al had reported zero percent Shigella infection.[30] 

among food handlers which was similar to our study. Studies 

done elsewhere showed prevalence of Salmonellosis among 

food handlers ranges from 0.032-11% [Murakami et al[34] 

2007, Abera et al8 2010, Saeed and Hamid.[26] 2010, 

Vaeteewootacharn et al 2008.[35] 

In our study parasites were detected in 11/200 (5.5%) by 

both direct mount and formol ether concentration technique 

and 31/200 (15.5%) parasites were detected by formol ether 

concentration technique. Therefore, we can see that additional 

20/200 (10%) food handlers were detected only by formol 

ether concentration technique, i.e. they were missed by direct 

examination. If we take formol ether concentration technique 

as gold standard of parasite infection diagnosis in stool, 

sensitivity of direct mount is 35.48% and specificity is 100%. 

A study from Khartoum, Sudan in 2009 by M.A. Babiker et al 

has reported that direct mount and formol ether concentration 

method had detected parasites in 18.6% and 29.4% food 

handlers respectively.[10] Here additional 10.8% food handlers 

were detected by formol ether concentration method only, 

which is similar to our study (10%). However sensitivity of 

direct mount compared to formol ether concentration was 

higher (63.26%) than our study (35.48%). Our study shows 

that although direct fecal smear is simpler to perform, formol 

ether concentration technique is far more accurate in 

providing correct laboratory diagnosis. This requires 

additional laboratory requirements, such as additional 

reagents necessitating additional time and effort. These 

additional requirements will certainly affect the cost of 

diagnosis by at least 5 times, but individuals or food 

establishments may be willing to pay the additional cost of 

more accurate diagnosis. (Esparar et al 2004, Manila).[20] 

The association between intestinal parasite infection and 

years of experience was statistically significant (p value 0.003; 

Pearson chi square test). Those, who were more experienced 

(>3 yrs.) were less infected by parasites. The association 

between years of experience and previous deworming was 

also statistically significant (p value <0.0001); years of 

experience being directly proportional to positive deworming 

history. It indicates that previous deworming and awareness, 

which comes with increased years of work experience may be 

the cause of low parasite infection rate. 

In our study, 20/200 (10%) food handlers had received 

typhoid vaccine. One study by Maizun et al, 2002 in                 

Malaysia.[36] has reported higher i.e. 59.6% typhoid 

immunisation rate among food handlers, while Prateek et al[3] 

2011 from Mumbai has reported lower i.e. 5.1% typhoid 

immunisation rate. 

Although, no statistically significant association had been 

found in present study between hand washing (after touching 

body parts or any dirty material) and parasite infection rate, 

those who practiced hand washing were less infected (13.8%) 

than those who did not (30%). This indicates that poor 

hygiene practice was associated with high rate of intestinal 

parasitic infection. An Iranian study.[ 37] showe d tha t  

reduced hand washing with soap prior to eating after using the 

toilet or in both situations and contact with soil significantly 

increased the risk of infection (p=0.0004, 0.01, 0.0001), which 

was also noted by workers in Solapur.[4] and Mecca, Saudi 

Arabia.[38] Improper hand washing before handling food is one 

obvious route for dissemination of infections. Parasite eggs in 

the soil can be transmitted to vegetables, then on to hands and 

hence directly into the mouth.[39] 

The limitation of our study was the small sample size, due 

to limited resources and manpower. The educational status 

and living conditions of food-handlers, which influences 

personal hygiene was not assessed. Considering the large size 

of the food sector, more studies need to be performed on a 

large scale with increased sample size, covering a wide range 

of food establishments across the city. 

 

CONCLUSION 

Intestinal parasitic infection among food handlers poses a 

significant health hazard. Good hygiene and safe food-handling 

should be exercised by food handlers. Strict implementation of 

periodic medical check-up in addition to proper health 

education will help to reduce the infection and thereby its 

spread in the community. To enhance diagnosis, the screening 

of food handlers should include formol ether concentration 

technique for stool examination, as it imparts higher yield of 

parasites compared to direct wet mount. Preventive measures 

such as typhoid immunisation and regular deworming with 

appropriate anthelmintics are recommended. 
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