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ABSTRACT 
Objective: A comparative analysis on transmis-
sion of Helicobacter pylori in people who con-
sumed food prepared in both hygienic and un-
hygienic conditions. Method: The study was 
carried out in 1000 people across India. The Ra-
tio of Male: female was 700: 300 with age group 
ranging from 20 - 39. Three gastric biopsies 
were collected for identification of Helicobacter 
pylori. PCR (Polymerase Chain Reaction) ampli-
fication was done by using 16srRNA primers. 
Result: The analysis showed the prevalence of H. 
pylori as 70.8% in individuals frequently con-
suming food prepared under less hygienic con-
dition (street vendor’s food) whereas 60% (less 
prevalence) in individuals consuming food pre-
pared under hygienic conditions. Conclusion: 
The results showed that most of the food that we 
consume daily is not involved much in the 
transmission of Helicobacter pylori. The study 
also showed that the street vendor’s food is not 
directly involved in the transmission of this 
bacterium. The unhygienic preparation of food 
and poor personal hygiene play a vital role in the 
transmission of these bacteria. 
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1. INTRODUCTION 
After the isolation and identification of Helicobacter 

pylori in 1982 [1], irresistible data have been drawn in 
showing Helicobacter pylori as an etiologic component 
of chronic gastritis, peptic ulcer, and gastric cancer [2-8]. 
Successful control of this chronic infection would reduce 
the incidence of gastritis and peptic ulcer, and it may 
remarkably lower the rates of one of the world’s dead-
liest neoplasm. Understanding the public health impact 
of H. pylori infection, attention must be given to identi-
fication of preventive measures. Opposite to their suc-
cess in developed countries, anti-H. pylori therapies have 
proven to be much less successful in populations where 
this infection is most prevalent [9,10] apparently in part 
due to reinfection [11,12]. 

Ways of preventing reinfection have not been identi-
fied, because the mode of transmission still remains ob-
scure [13]. Knowledge regarding the epidemiology of H. 
pylori came largely from seroprevalence studies. Studies 
designed to study the incidence of H. pylori were limited 
because of the difficulty in identifying incident cases 
[14]. In addition, the insufficient sensitivity of available 
techniques for detecting H. pylori in materials other than 
gastric tissue has presented hurdles to find out the exact 
mode of entry and exit, and to identify or rule out envi-
ronmental reservoirs. Most researchers believe that the 
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infection occurs through person to person transmission 
[15,16]. Evidence to support both fecal-oral and oral-oral 
routes has been reported [17-21], while some findings 
support the possibility of water-borne transmission [22- 
26]. Some earlier studies have also shown the role of diet 
in the prevalence and transmission of H. pylori taken 
from street vendors [27]. An earlier study done in 
CALCUTTA showed that street food was prone to mi-
crobiological contamination. In the same study the re-
searchers showed that the water used for drinking, cook-
ing, washing of fruits and vegetables, dishwashing, hand 
washing, etc. was found to be contaminated in 47 percent 
of samples analyzed. It should be noted that the water 
source was safe but contaminated through poor handling 
[28].  

The hazards in most of the food samples arise due to 
poor personal hygiene, extended holding, continual han-
dling and the use of poor quality water and apparatus at 
different stages of preparation [28]. 

In South Indian population, the prevalence of Helico-
bacter pylori is seen increasing with age, and reaching 
100% at the age of 80. Other than age, other factors too 
are found to be associated with higher infection rate of 
Helicobacter pylori. Among them there are poor so-
cio-economic status, poor drinking water facility, [29] 
and lack of maintenance of proper hygienic conditions in 
the houses [30].  

Till date, no study has reported a comparative study of 
the incidence of Helicobacter pylori among the people 
consuming food prepared under less hygienic conditions 
(street vendor’s food) with those who take the same food 
in good hygienic conditions.  

The main objective of this study was to identify the 
role of food prepared and consumed in less hygienic 
condition in the transmission of H. pylori by taking an 
example of street vendor’s food, since previous studies 
done all over the world showed the impact of street ven-
dor’s food in the causation of various chronic disorders. 
This was compared with the food prepared and con-
sumed under good hygienic conditions with the help of 
PCR assay. 

Many PCR assays have been developed for the identi-
fication of Helicobacter pylori because it has been 
proved that PCR provides a highly specific and highly 
sensitive method of detecting microbial pathogen in 
clinical specimen [29]. 

The present study is designed in such a way that all the 
subjects selected were of same age group and same so-
cio-economic status. 

2. MATERIALS AND METHODS 
Total 1020 individuals were selected randomly, at-

tending the Gastroenterology Clinic of Deccan College 

of Medical Sciences with upper gastrointestinal tract 
symptoms. 20 subjects were excluded because of false 
dietary habits remaining, 1000 subjects were enrolled for 
the study (700 Males 300 Females) of age group ranging 
from 20 - 39, (Average Age 34.9) with lower socioeco-
nomic status, measured by Hollings head Index [31].  

Patients subjected to PPI (Proton Pump Inhibitor) or 
any antibiotic therapy was excluded from the study. 
Those subjects who were attending the gastroenterology 
clinic for repeat endoscopy or have any previous history 
of Helicobacter pylori infection were not included in the 
study. The patients selected were divided among 2 
groups.  

The 1st group of 500 patients enrolled in the study was 
asked to fill a questionnaire. They were questioned re-
garding the presence and the regularity of the symptoms 
such as indigestion, heartburn, vomiting sensation, and 
frequency of epigastric or hypochondrial pain. Dietary 
data was collected from the individuals participating in 
the study; which included about the frequency of con-
sumption of outside food (Daily, Once/Week, Once/ 
Month, /Never) mainly Chicken, Fish, Beef, Milk, Fruits, 
Vegetables, and other Food items (like lassi, sherbets, cut 
fruits and curry juices) from street vendors. Care was 
taken that the dietary data provided represents the current 
practice of the individuals.  

The 2nd group of 500 patients which were considered 
as control was strictly selected using certain parameters 
(Table 1). Those subjects who were following all those 
parameters strictly, personally or in their homes were 
included in the study. 

The above parameters used in our study have no pre-
vious validation, our study is the first, who used it by 
assume that these factors are enough to represents the 
good hygienic environment while cooking and dispens-
ing food. These subjects were also questioned regarding 
the presence and the regularity of the symptoms such as 
indigestion, heartburn, vomiting sensation, and frequen-
cy of epigastric or hypochondrial pain.  

Samples to assess H. pylori infection included three  
 
Table 1. Parameters used for selection of 2nd group of subjects 

S. No Parameters Used For Selection of Subjects 

1 Before preparing, or dispensing food, hands are washed 
with soap or ash. 

2 Raw fruits and vegetables are not taken unless they are 
first peeled or washed with clean water. 

3 Fresh meat are cooked and eaten on the same day, unless 
it is stored in a refrigerator. 

4 Cooked food is eaten while it is hot and should not be 
left at room temperature for longer period of time. 

5 Serving dishes, plates and cutlery should be spotlessly 
clean and should be washed thoroughly. 
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gastric biopsies collected in phosphate buffer saline for 
DNA isolation and PCR assay. Genomic DNA was ex-
tracted from all samples as per the standard protocol us-
ing Cetyltrimethyl ammonium bromide (CTAB) method. 
Two 20-base oligonucleotide primers designated 16S 
rRNA-F (5’ TAAGAGATCAGCCTATATGTCC-3’) 
and 16S rRNA-R (5’ TCCCACGCTTTAAGCGCAAT- 
3’) as reported in our earlier study was selected (29).  

The DNA prepared from the clinical isolates and from 
the type strain of H. pylori (ATCC 26695) gave an am-
plified product 534 bp long, using these primers. PCR 
amplification was performed. An initial denaturation was 
done at 95˚C for 5 minutes followed by 40 cycles, each 
cycle consisting of 30 sec at 94˚C, 30 sec at 56˚C, 1 
minute at 72˚C. The final cycle included a 10 minute 
extension step at a temperature of 72˚ to ensure full ex-
tension of the PCR products. Amplification was per-
formed in a thermocycler (M J Research Inc, Water town, 
USA). DNA of the ATCC type strain was used as a posi-
tive control while all the reagents of the master mix ex-
cept the template DNA was taken as negative control in 
each set of PCR assays. The PCR-amplified products 
were analyzed by agarose gel electrophoresis; Samples 
were scored as positive when a band of 534 bp could be 
detected on agarose gel (Figure 1).  

Statistical Analysis 
Statistical analysis was done using multiple logistic 

regression models. These models help to assess the rela-
tive importance of H. pylori risk factors. The data was 
analyzed using the SPSS 12.0 (Chicago, IL, USA.). The 
models used in the study have not adjusted for factors 
like socio-economic status, age or other parameters re-
sponsible for transmission of Helicobacter pylori. 

3. RESULTS  
A total of 1000 individuals were screened for Helico-

bacter pylori.  
In the 1st group of 500 patients, 354 were found posi-

tive (70.8%) for Helicobacter pylori, which was con-  

firmed by positive 16SrRNA amplification of the DNA 
isolated, out of 354, 280 were males and 74 females. In 
addition to this we also studied the prevalence of Heli-
cobacter pylori by consuming food items purchased from 
street vendors. Hence, we analyzed those who consumed 
chicken daily from street vendors. Results showed a 
prevalence of 82.6%. Similarly, those individuals who 
consumed street vendor’s food once/week and once/ 
month the prevalence got decreased. Those who con-
sumed it less than once/month (considered as never) 
showed less prevalence of Helicobacter pylori (Tables 2 
& 3). Systematically we also analyzed the prevalence of 
Helicobacter pylori by consumption of fish. The study 
revealed that those individuals who daily consumed fish 
showed a prevalence of 81.8%. While with the decrease 
of consumption of fish from street vendor’s the preva-
lence also decreased. And reaching up to less than 
once/month (considered as never) the prevalence of He-
licobacter pylori came down to 50% (Tables 2 & 3). 

Similarly, those individuals who frequently consumed 
beef from street vendors showed the prevalence of 81.1%. 
While those who are consumed it once/week and once/ 
month showed the prevalence of 71.9% and 60% respec-
tively. Among those individuals who totally avoided beef  
 

 
Figure 1. Positive amplification of 16SrRNA gene of Heli-
cobacter pylori.  

 
Table 2. Prevalence of Helicobacter pylori in the subjects taking food under Un-hygienic Conditions (street Vendor’s Food). 

S.No Food Items Daily Once/Week Once/Month Never 

1 Chicken 230/190 (82.6%) 170/115 (67.6%) 40/20 (50%) 60/29 (48.3%) 

2 Fish 220/180 (81.8%) 180/120 (66.6%) 50/29 (58%) 50/25 (50%) 

3 Beef 228/185 (81.1%) 164/118 (71.9%) 25/15 (60%) 83/36 (43.3%) 

4 Milk 210/184 (87.6%) 150/100 (66.6%) 70/40 (57.1%) 70/30 (42.8%) 

5 Fruits 220/194(88.1%) 140/90. (64.2%) 90/50 (55.5%) 50/20 (40%) 

6 Vegetables 300/250 (83.3%) 100/60 (60%) 40/20 (50%) 60/24 (40%) 

7 Other Food Items 187/170 (90.9%) 80/58 (72.5%) 116/76 (65.5%) 117/50 (42.7%) 

       

534 bp
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Table 3. Prevalence of Helicobacter pylori in the subjects taking food in un-hygienic conditions (street Vendor’s food) assessed by 
multiple logistic regression. 

S.No Food Item Daily Once/Week Once/Month Never 

  Odds 
Ratio 

95% CI 
Lower-Upper 

Odds 
Ratio 

95% CI 
Lower-Upper 

Odds 
Ratio 

95% CI 
Lower-Upper 

Odds 
Ratio 

95% CI 
Lower-Upper 

1 Chicken 5.078 2.758 - 9.349 2.235 1.227 - 4.071 1.069 0.480 - 2.380 Referent Referent 

2 Fish 4.500 2.345 - 8.634 2.000 1.060 - 3.774 1.381 0.627 - 3.040 Referent Referent 

3 Beef 5.617 3.252 - 9.700 3.349 1.929 - 5.815 1.958 0.788 - 4.867 Referent Referent 

4 Milk 9.436 5.042 - 17.658 2.667 1.489 - 4.775 1.778 0.910 - 3.472 Referent Referent 

5 Fruits 11.192 5.567 - 22.501 2.700 1.391 - 5.240 1.875 0.929 - 3.784 Referent Referent 

6 Vegetables 7.500 4.120 - 13.654 2.250 1.171 - 4.324 1.500 0.669 - 3.361 Referent Referent 

7 Other food Items 13.400 7.218 - 24.876 3.533 1.915 - 6.517 2.546 1.499 - 4.325 Referent Referent 

 
from street vendors, the prevalence of Helicobacter py-
lori was only 43.3% (Tables 2 & 3). 

Our next aim was to analyze the prevalence of Heli-
cobacter pylori in relation to frequency of consumption 
of milk. Results showed that individuals who daily 
drinks milk purchased from street vendors showed a 
prevalence of 87.6%. 

While those who drink it once/week and once/month 
showed the prevalence which was comparatively low, 
those who drink it less than once/month (considered as 
never) the prevalence of Helicobacter pylori was, 42.8% 
(Tables 2 & 3). 

Analyzing fruits as another food item to be identified 
for the prevalence of Helicobacter pylori in relation to its 
frequency of consumption from street vendors, we found 
that those individuals who consumed fruits everyday 
showed the prevalence of 88.1%. Meanwhile those who 
consumed it once/week and once/month showed less 
prevalence. While those individuals who are taking it 
less than once a month (considered as never) showed less 
prevalence i.e., 40% (Tables 2 & 3). 

We also analyzed the prevalence of Helicobacter py-
lori in relation to frequency of consumption of raw veg-
etables. We found that individuals who consumed un-
cooked vegetables in daily diet showed the prevalence of 
83.3%. 

While those individuals who consumed it once/week 
and once/month showed the prevalence of 60% and 50% 
respectively, Individuals who took raw vegetables less 
than once/month (considered as never) showed a preva-
lence of Helicobacter pylori of 40% (Tables 2 & 3). 

Next we investigated the prevalence of Helicobacter 
pylori in relation to frequency of consumption of other 
food items bought and consumed from street vendors. 
We found those individuals who are consumed it daily 
showed the prevalence of 90.9%, while those who con-
sumed the food items once/week and once/month the 
prevalence was less. And individuals who never took 
those food items from street vendors showed a low pre-

valence of 42.7% (Tables 2 & 3). 
In the same way when we screened the prevalence of 

Helicobacter pylori in the 2nd group of 500 individuals, 
60% (300/500) of them were found positive. Of the 300, 
250 were males and 50 females. This was confirmed by 
16SrRNA amplification of the isolated DNA.  

This group was first analyzed for the prevalence of 
Helicobacter pylori while preparing and consuming 
chicken daily by following the guidelines given in Table 
1. We found a prevalence of 68.3%.Those who con-
sumed it once/week and once/month showed the preva-
lence of 55% and 40% respectively. And those who 
consumed it less than a month (considered as never) 
showed a prevalence of 40% (Tables 4 & 5). 

Similarly we analyzed the prevalence of Helicobacter 
pylori in those individuals who prepared and consumed 
fish daily, showed a prevalence of 68%. Those individu-
als who are taking it in less frequency the prevalence 
decreased. And those who consumed it less than a month 
(considered as never) showed a considerable decrease in 
the prevalence of Helicobacter pylori (Tables 4 & 5). 

Next we screened the prevalence of Helicobacter py-
lori in those who prepared and consumed beef daily in 
good hygienic environment, showed a prevalence of 
66.6%. The individuals who consumed it once/week and 
once/month showed less prevalence. While those indi-
viduals who avoided beef in their diet showed a preva-
lence of 43.3% (Tables 4 & 5). 

Individuals whose daily diet includes milk showed a 
prevalence of 67.5%. Individuals who drink milk once/ 
week and once/month under hygienic environment 
showed less prevalence. While those subjects who totally 
avoided drinking milk showed a prevalence of 50% 
(Tables 4 & 5). 

When individuals who frequently consumed fruits 
following the guidelines mentioned in Table 1 the pre-
valence of Helicobacter pylori was 50%.  

While those subjects who consumed it once/week and 
once/month the prevalence of Helicobacter pylori in  
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Table 4. Prevalence of Helicobacter pylori in the subjects taking food under good Hygienic Conditions. 

S.No Food Items Daily Once/Week Once/Month Never 

1 Chicken 250/110 (44%) 100/45 (45%) 100/45 (45%) 50/25 (50%) 

2 Fish 200/95 (46.5%) 170/79 (46.4%) 100/43 (43%) 30/10 (33.3%) 

3 Beef 300/135 (45%) 100/45 (45%) 75/35 (46.6%) 25/10 (40%) 

4 Milk 200/94 (47%) 130/58 (44.6%) 100/43 (43%) 70/30 (42.8%) 

5 Fruits 225/102 (45.3%) 125/56 (44.8%) 100/46 (46%) 50/21 (42%) 

6 Vegetables 230/110 (47.8%) 160/70 (43.7%) 35/15 (42.8%) 75/30 (40%) 

7 Other Food Items 240/110 (45.8%) 130/58 (44.6%) 100/45 (45%) 30/12 (40%) 

 
Table 5. Prevalence of Helicobacter pylori in the subjects taking food in under good hygienic conditions assessed by multiple logis-
tic regressions. 

S.No Food Item Daily Once/Week Once/Month Never 

  Odds 
Ratio 

95% CI 
Lower-Upper 

Odds 
Ratio 

95% CI 
Lower-Upper 

Odds 
Ratio 

95% CI 
Lower-Upper 

Odds 
Ratio 

95% CI 
Lower-Upper 

1 Chicken 0.786 0.428 - 1.443 0.818 0.414 - 1.615 0.818 0.414 - 1.611 Referent Referent 

2 Fish 1.738 0.775 - 3.901 1.736 0.767 - 3.929 1.509 0.641 - 3.552 Referent Referent 

3 Beef 1.227 0.534 - 2.820 1.227 0.503 - 2.994 1.312 0.523 - 3.293 Referent Referent 

4 Milk 1.182 0.683 - 2.047 1.074 0.598 - 1.930 1.006 0.543 - 1.864 Referent Referent 

5 Fruits 1.145 0.616 - 2.129 1.121 0.577 - 2.175 1.176 0.593 - 2.335 Referent Referent 

6 Vegetables 1.375 0.810 - 2.335 1.167 0.668 - 2.038 1.125 0.499 - 2.537 Referent Referent 

7 Other food Items 1.269 0.586 - 2.750 1.208 0.539 - 2.711 1.227 0.535 - 2.814 Referent Referent 

 
creased. Those who consumed it less than once/month 
(considered as never) the prevalence was higher and 
reached up to 80% (Tables 4 & 5). 

We also studied the prevalence of Helicobacter pylori 
in individuals who consumed raw vegetables daily in 
their diet the incidence was 52.1%. While those who 
took it once/week and once/month showed a higher pre-
valence. Those subjects who never consumed it showed 
higher prevalence of 80% (Tables 4 & 5). 

Similarly, when we screened the prevalence of Heli-
cobacter pylori in those subjects who consumed other 
food items daily the percentage of Helicobacter pylori 
was of 60.33%. While those subjects who consumed it 
once/week and once/month showed a prevalence of 
62.6% and 62.6% respectively, those who totally avoided 
such food showed a prevalence of 50%. Logistic regres-
sion showed no significance (Tables 4 & 5). 

Logistic regression analysis of the whole data is 
shown in Table 6. Those who were taking food under 
un-hygienic conditions (street vendor’s food), and those 
who are taking it in hygienic conditions were taken as 
referent. 

4. DISCUSSION 
Evaluation of dietary factors suggested that food con-

sumed under unhygienic conditions (street vendor’s food) 
might be a reason for contracting Helicobacter pylori 
infection. The unhygienic conditions in which food is 
prepared and dispensed by street vendors are well known. 
Our results showed that individuals who consumed food 
under unhygienic conditions (street vendor’s food) 
showed high prevalence of Helicobacter pylori.  

Comparative study showed that the prevalence of He-
licobacter pylori is higher in those subjects who take 
chicken under unhygienic conditions (street vendor’s 
food) than those who consume it under good hygienic 
conditions.  

This confirms that food prepared, handled, and dis-
pensed in unhygienic conditions play an important role 
in the contamination of the food and in the transmission 
of bacterium even after cooking. Earlier studies shows 
that Helicobacter pylori survive a longer period of time 
at temperature below 30˚C [32] and the temperature re-
quired for cooking chicken is 73˚C [33]. 

Similarly, a higher prevalence of Helicobacter pylori 
was found in those subjects who consumed fish in unhy-
gienic conditions (street vendor’s food). When we com-
pared it with the subjects who consumed the fish cooked 
under good hygienic conditions the prevalence was low. 
This is another example which shows that food is direct-  
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Table 6. Logistic regression analysis of the data, who were taking food under un-hygienic conditions (street vendor’s food). Those 
who are taking it in hygienic conditions were taken as referent. 

S.No Food Item Daily Once/Week Once/Month Never 

  Odds 
Ratio 

95% CI 
Lower-Upper 

Odds 
Ratio 

95% CI 
Lower-Upper 

Odds 
Ratio 

95% CI 
Lower-Upper 

Odds 
Ratio 

95% CI 
Lower-Upper 

1 Chicken 6.045 3.962 - 9.225 2.556 1.537 - 4.249 1.222 0.586 - 2.542 0.935 0.442 - 1.982 

2 Fish 5.177 3.331 - 8.048 2.304 1.495 - 3.550 1.831 0.921 - 3.639 2.000 0.781 - 5.120 

3 Beef 5.258 3.517 - 7.863 3.135 1.862 - 5.278 1.714 0.683 - 4301 1.149 0.462 - 2.855 

4 Milk 7.980 4.861 - 13.101 2.483 1.529 - 4.031 1.767 0.954 - 3.276 1.000 0.512 - 1.953 

5 Fruits 8.998 5.533 - 14.632 2.218 1.354 - 3.634 1.467 0.828 - 2.601 .921 0.415 - 2.043 

6 Vegetables 5.455 3.660 - 8.128 1.929 1.161 - 3.204 1.333 0.535 - 3.320 1.000 0.500 - 2.000 

7 Other food Items 11.818 6.754 - 20.679 3.273 1.795 - 5.965 2.322 1.341 - 4.022 1.119 0.494 - 2.534 

 
ly not responsible for the transmission of bacteria but its 
preparation, handling, and consumption under unhygie-
nic conditions, because fish also requires cooking (73˚C), 
and there are fewer chances of H. pylori contamination 
in properly cooked food items because Helicobacter py-
lori cannot survive at higher temperature [33]. Studies 
have showed that transmission of H. pylori infection can 
occur by inadvertent ingestion of food contaminated with 
cockroach excreta containing viable H. pylori. Cock-
roaches usually live in unsanitary places and there are 
possibilities for it to contaminate cooked food if it is not 
properly stored [34].  

Similarly, the prevalence of Helicobacter pylori is 
higher in those subjects who consume beef in unhygienic 
conditions (street vendor’s food). When we compared 
this with the subjects who consume the same food item 
under good hygienic conditions the prevalence was low. 
The result shows that unclean and unhygienic handling 
and preparation of the food supported the growth of the 
bacterium because earlier studies showed that Helico-
bacter pylori die rapidly in ground beef, whether refri-
gerated or frozen [35]. Consumption of beef also requires 
cooking and the required temperature for cooking beef is 
62˚C. This study suggests that if beef is cooked, handled, 
and dispensed under conditions conducive to maintaining 
health, then there is no chance of transmission of Heli-
cobacter pylori.  

From the analyses we also found that the prevalence of 
Helicobacter pylori is higher in those who drink milk 
under unhygienic conditions (street vendor’s food) as 
compared with those who drink milk under good hygie-
nic conditions. There is a possibility of cow’s milk 
transmitting H. pylori but it is confirmed that H.pylori 
does not survive in pasteurized milk [36]. The pasteuri-
zation generally involves heating of milk at 161 degrees 
Fahrenheit (63˚C) for 15 seconds. This temperature kills 
or inactivates the microorganisms that grow rapidly in 
milk [37].  

The results obtained from our study confirms that He-
licobacter pylori is unable to survive in pasteurized milk 
but because of poor handling, use of unclean vessels for 
storing, drinking etc, possibly transmits this bacterium 
even after pasteurization [38].  

The prevalence of Helicobacter pylori in those who 
consume fruits in unhygienic conditions (street vendor’s 
food) without good hygiene practice was higher, when 
compared to subjects who consume it under good hygie-
nic conditions.  

This may be due to the reason that the fruits purchased 
from street vendors are contaminated by houseflies, the 
known vectors for transmission of Helicobacter pylori 
[39]. The fruits bought from street vendors if consumed 
without washing or if washed with contaminated water, 
can possibly transmit Helicobacter pylori, because Heli-
cobacter pylori can survive more than 10 days in water 
and saline [27].  

It has been specially recommended for travelers that 
fruits should be peeled shortly before consumption as a 
mean to decrease the risk of acquiring intestinal infection 
because consumption of fruits doesn’t involve any steri-
lization technique [40]. 

Previous studies have shown that fruits show low pre-
valence of H. pylori. Increased consumption of vitamin 
C enriched fruits and fruits containing beta carotene 
showed protective effect against this infection. So con-
sumption of fruits is good for prevention of 

Helicobacter pylori infection if they are taken in good 
hygienic way [41,42]. 

Similarly when we found higher prevalence of Heli-
cobacter pylori in those subjects who consume raw veg-
etables in unhygienic conditions (street vendor’s food) 
when compared to those who consume it under good 
hygienic conditions. The results obtained shows that raw 
vegetables consumed under lesser hygienic conditions 
are found to be associated with H. pylori infection. Few 
earlier studies showed that H. pylori infection was asso-
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ciated with consumption of raw vegetables contaminated 
with water or soil or by a vector such as fly [26,43].  

Similarly higher prevalence of Helicobacter pylori 
was found in those who take food items like lassi, cut 
fruits and curry juices, etc in unhygienic conditions 
(street vendor’s food), while those subjects who take it 
under good hygienic conditions showed lower preva-

lence. The results obtained from our study are quite sim-
ilar to earlier studies which showed high bacterial count 
in these food items. The probable reason for this may be 
poor personal hygiene, extended holding, constant han-
dling and the use of substandard water and apparatus at 
different stages, as observed in street food practices [28] 
(Figures 2-4). 

 

 
Figure 2. A Worker in food distributing Shop dispensing food items with bare hands with 
a drain open near it. 

 

 
Figure 3. People taking food from street vendor’s where the drinking glasses and food 
preparing vessels are kept open. 
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Figure 4. For Preparation of Fruit juices, the ice required is crushed in the hands; this 
picture is commonly seen during the preparation of food items by street vendors. 

 
5. CONCLUSION 

The results of this study show that the food we take in 
our daily lives is not directly involved in the transmission 
of Helicobacter pylori, but the hygiene during its prepa-
ration, handling and consumption, plays a vital role in 
the transmission of this bacterium even after cooking. 
Hence, maintaining good hygienic conditions while 
cooking, dispensing, and handling food items can mi-
nimize the chances of transmission of Helicobacter pylo-
ri. Our study also suggests us that street vendor’s food is 
not harmful if good personal hygiene and clean envi-
ronment are maintained. Educating street vendors in this 
regard can help in minimizing the chances of transmis-
sion of Helicobacter pylori to a great extent.  
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