Food Safety Knowledge, Attitudes, and Practices of Street Momo Vendors and Microbiological Quality of Steamed Momos in East Delhi: A Pre–Post Intervention Study
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ABSTRACT

	Background: Steamed momos are among the most popular street foods in East Delhi, widely consumed for their affordability and convenience. Despite their popularity, evidence on their microbiological safety is limited, raising concerns due to the potential public health risks associated with unhygienic street food handling.
Objective: The study evaluated Knowledge, Attitude, and Practices (KAP) of 50 vegetable steamed momo vendors in East Delhi regarding food safety and hygiene, implemented a two-month Information, Education, and Communication (IEC) intervention, and conducted microbiological analysis of 30 momo samples before intervention to determine food safety status.
Methods: The study involved mixed-methods, pre–post intervention design incorporating microbiological assessment where vendor KAP was assessed using structured questionnaires (Knowledge: 19 MCQs; Attitude: 12 Likert scale items; Practice: 24 binary/MCQ items). Three intervention sessions included bilingual FSSAI posters, hygiene demonstrations, and vendor engagement sessions. Microbiological testing was done pre-intervention to analyze Total Plate Count (TPC), coliforms, E. coli, and Salmonella in momo samples following BIS/FSSAI standards. If all the four parameters for microbial safety were within limits, then the sample was considered safe. 
Results: Pre-intervention, 42% vendors demonstrated good knowledge, improving significantly to 70% post-intervention (p=0.004). Attitude shifted from 48% good to 68% (p=0.05), while practices remained fair (38-44% good, p=0.81). Total KAP improved significantly (67.9±13.91 to 73.62±10.91, p=0.024). Microbiological analysis revealed concerning safety levels: 67% (20/30) momo samples unsafe, with 13% (4/30) Salmonella-positive. TPC ranged 1.0×10⁵-8.0×10⁵ CFU/g; elevated coliforms detected in 37% samples. The KAP of vendors before intervention was similar in safe and unsafe momo samples (p=0.120).
Conclusion: The study highlights substantial food safety risks associated with street-vended steamed momos in East Delhi since only one-third Momo samples were found to be safe, posing an important public health concern. While the IEC intervention improved vendors’ knowledge and attitudes, the limited improvement in hygienic practices reveals a persistent knowledge–practice gap. Addressing this gap through continuous training, improved infrastructure, and stronger regulatory enforcement is essential to reduce foodborne disease risks in urban street food settings.
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1. INTRODUCTION

Street food constitutes an essential component of the socio-cultural and economic fabric of urban India, particularly in metropolitan cities such as Delhi. It provides affordable, convenient, and readily accessible meals to diverse population groups, including students, daily wage workers, and office-goers (FAO, 2016). Beyond its economic significance, street food reflects regional culinary diversity and innovation. In recent years, steamed momos have emerged as one of the most popular street foods in East Delhi due to their appealing taste, quick preparation, and low cost (Ghosh et al., 2018).
However, the increasing consumption of street-vended foods has raised serious public health concerns. Street food vending in India is largely informal and often operates under unhygienic conditions, with limited access to clean water, sanitation, waste disposal, and food storage facilities (WHO, 2015). Inadequate food safety knowledge and poor hygiene practices among vendors further increase the risk of microbial contamination, leading to foodborne illnesses such as diarrhoea, typhoid, and gastroenteritis (Rane, 2011; Choudhury et al., 2019).
Despite the growing popularity of steamed momos, there is a lack of localized research focusing specifically on the food safety aspects including microbial safety. Most studies on street food safety in India have examined generic food categories or fried snacks, leaving a critical gap in understanding the specific risks associated with steamed foods like momos, which are often perceived as healthier alternatives (Gupta et al., 2020).
The findings of this study are expected to inform public health authorities, municipal bodies, and food safety regulators about the need for targeted vendor training, continuous education, and strengthened regulatory enforcement. Such evidence-based interventions are essential for improving street food safety and reducing the burden of foodborne diseases in densely populated urban settings (ICMR-NIN, 2020).

Research Problem
Street-vended foods contribute significantly to urban food security and livelihoods in India; however, they also pose substantial public health risks due to inadequate hygiene practices and limited food safety oversight. Despite the high consumption of steamed momos in metropolitan regions like East Delhi, systematic evidence on vendors’ food safety knowledge, actual hygienic practices, and the microbiological quality of this popular steamed street food remains scarce. Moreover, existing regulatory mechanisms and vendor licensing do not consistently translate into safe food handling practices, creating a disconnect between policy intent and ground-level implementation. This research addresses the critical problem of food safety risks associated with steamed momos by jointly examining behavioral (KAP) and microbiological dimensions within a real-world street food setting.

 Identified Research Gaps
Although several studies have examined food safety knowledge and practices among street food vendors, important gaps remain. First, most Indian studies have focused on generic street foods or fried items, with limited attention to steamed foods, which are often perceived as safer or healthier. Second, while international and national reviews highlight improvements in knowledge following educational interventions, fewer studies link these behavioral outcomes with objective microbiological evidence (Begum et al., 2025). Third, there is limited Indian evidence exploring the knowledge–practice gap, where improved awareness does not necessarily translate into safer food handling behaviors (Ma et al., 2019). Lastly, localized data from densely populated urban areas such as East Delhi are insufficient, restricting context-specific public health planning and targeted interventions.

Rationale of the Study
Given the widespread consumption of steamed momos and the informal nature of street food vending in India, there is a pressing need for integrated assessments that combine vendor behavior with laboratory-based food safety evaluation. This study was designed to generate localized evidence on food safety risks associated with steamed momos by assessing vendors’ Knowledge, Attitude, and Practices alongside microbiological quality testing. By implementing and evaluating a structured IEC intervention, the study aims to determine whether educational strategies alone are sufficient to improve food safety outcomes or whether broader systemic and regulatory measures are required. The findings are intended to support public health authorities, food safety regulators, and urban policymakers in developing evidence-based, targeted interventions for safer street food environments.
2. methodology
2.1 Study Design:The study design of the present study was divided into two phases: First phase was Descriptive Intervention and the second phase was microbial assay of Momos.
In the first phase of this study, baseline data on the Knowledge, Attitude, and Practices (KAP) of street momo vendors was collected using a structured questionnaire. This was followed by a two-month Information, Education, and Communication intervention aimed at improving food safety behavior of the street momo vendors. Post-intervention KAP data was  collected to measure changes, and in Phase II microbiological analysis of momo samples was conducted.
2.2 Study Location& Duration: The study was conducted in East Delhi District, covering areas of Preet Vihar, Gandhi Nagar, Mayur Vihar, Nirman Vihar, and Ramesh Park. The study was started in August, 2024 and was completed in March, 2025.
2.3 Sample, Sampling Technique and Sample Size: Phase I sample size: 50 Vendors. Phase II sample size: Momos from street momo vendors (N=30)
A total of 50 Street Momo vendors selling Vegetable Steamed momos in the East Delhi were selected for the study using convenient sampling. Non-probability sampling method was used as per the convenience of the investigator. Purposive sampling method was used for the selection of sample units.
2.4 Inclusion Criteria:Vendors actively selling only Vegetable Steamed Momos for at least the last six months in the selected areas of East Delhi. Only those vendors who operate regularly, remain at fixed location and who were willing to participate were included.
2.5 Exclusion Criteria:Vendors selling non veg momos and other food items. Vendors having movable cart. Vendors who operate occasionally.
2.6 Tools & Techniques: A pre-structured questionnaire containing close ended (multiple choice) questions was used to collect the information from the Street Momo Vendors (socio-demographic: age, gender, marital status, number of family members, education level, monthly income, type and location of vending stall, duration of vending experience, licensing status, and socio-economic status). Knowledge, attitude and practices related to food safety and hygiene was assessed using a pre-tested and structured questionnaire before and after the intervention to assess change in awareness and behavior. The intervention consisted of a two-month food safety information, education and communication (IEC) intervention where Bilingual posters and pamphlets (FSSAI guidelines), Visual collages on foodborne illnesses and hygiene, Demonstration kits for handwashing and food handling, Handouts and flyers with hygiene checklists and three one-on-one vendor engagement sessions were carried out. The laboratory analysis phase consisted of microbiological analysis of 30 purposively collected samples of Veg Steamed Momos which were tested in JITM C Genes Pvt. Limited, Sector-62, Noida.
 
2.6.1Assessing the Knowledge, Attitude & Practices of steamed momos Vendor related to Food safety and Hygiene:A self-developed questionnaire was used to assess KAP:

2.6.1.1 Assessment of knowledge: The knowledge section assessed vendors' understanding of food safety principles, hygiene standards, and regulatory guidelines. This section consisted of 19 multiple choice questions (MCQ’s) with five options, one correct answer, two incorrect and a not sure option. Correct answers were awarded 1 point, while incorrect and Not sure responses received 0 points. The total possible score ranged from 0 to 19. It covered topics like food hygiene importance, contamination risks, proper storage, handwashing techniques, and FSSAI regulations. Questions explored vendors' awareness of hygiene practices, foodborne illness causes, and customer expectations. The questionnaire was administered before and after the intervention. The knowledge score was categorised as good, fair and poor.
2.6.1.2Assessment of Attitude: The attitude section assessed vendors' beliefs and perceptions about food safety and hygiene using 12 statements on a 5-point Likert scale ranging from Strongly Correct attitude (5 point) to Strongly Incorrect attitude (1 point). Some questions were reverse-coded, meaning the disagreements indicated a positive attitude. The total possible score ranged from 12 to 60. The vendors attitude was assessed before and after the intervention. It explored themes like importance of hygiene for customer satisfaction, responsibility for food safety, benefits of training, and cost concerns. Scores were categorized into Good, Fair, or Poor attitudes, providing insight into vendors' mindset and perceived barriers to maintaining cleanliness.
2.6.1.3 Assessment of practice: The practice section evaluated vendors' actual hygiene behaviors and food handling practices through 24 objective items, coveringPersonal hygiene (handwashing, gloves, aprons, caps), Utensil cleanliness and workspace maintenance, Safe food storage and cooking practices,Waste disposal and segregation, Use of clean water for cooking, Environmental hygiene with scores ranging from 0 to 24, where good practice was scored as 1 and bad practice was 0.Vendors' practices were assessed before and after the intervention. The scores were categorised into Good, Fair, or Poor practice based on established food safety guidelines.
2.6.1.4  Pretesting of Questionnaire: A pilot test was conducted with 5 vendors to refine the proforma, and expert validation ensured alignment with FSSAI guidelines. Face-to-face discussions collected data, with confidentiality assured. The pre-test identified unclear questions, leading to revisions for improved clarity and effectiveness. The vendors who were part of the pilot survey were not included in the final study.

Table 1. KAP Questionnaire and Scoring
	Parameters
	Knowledge (K)
	Attitude (A)
	Practice (P)

	No. of items
	MCQ’s=19
	Likert= 12
	Binary/MCQ’s=24

	Options with scores
	Correct=1
Incorrect=0
Not sure=0
	Strongly correct attitude= 5
Correct Attitude=4
Neutral=3
Incorrect attitude=2
Strongly incorrect attitude=1
	Good practice=1
Bad practice=0

	Total scoring(mini-max)
	0-19
	12- 60
	0-24

	Score % of each respondent
	Score of K/A/P X 100
…………………………
Maximum Score

	Categories of Scores
	Good
	 Fair
	Poor

	Score (%)
	>70%
	50-70%
	<50%





2.6.2Microbiological Analysis: Microbiological analysis was conducted only at the pre-intervention stage. Post-intervention microbial safety outcomes were not evaluated.

A laboratory-based microbiological analysis was conducted to assess the safety and quality of veg street-vended steamed momos. Thirty Veg steamed Momo samples were purposively collected Pre-intervention from vendor stalls and transported to the Microbiology Lab at JITM C Genes Pvt. Limited, Sector-62, Noida under cold chain conditions (4°C).

2.6.2.1 Sample Collection- 30 momo samples were collected aseptically in sterile containers. Samples were labeled with unique vendor identification numbers. 

2.6.2.2 Microorganisms Tested: The microbiological quality was evaluated based on the following parameters:
· Total Plate Count (TPC): indicates overall microbial load. 
· Coliform Count: indicates fecal contamination and sanitary quality
·  E. coli Detection: detects Escherichia coli, a pathogen associated with fecal contamination
· Salmonella Detection: identifies Salmonella spp., a common cause of foodborne illness

2.6.2.3 Laboratory Procedures: Standard microbiological techniques were followed as per Bureau of Indian Standards (BIS) and Food Safety and Standards Authority of India (FSSAI) guidelines.These microbiological tests provide objective data to evaluate the impact of vendor practices on food safety and inform policy recommendations.

2.6.2.4 Interpretation Guidelines: The table given below highlights the interpretation of microbial count as given by the laboratory tests.

Table 2: Interpretation of Microbiological results
	Test
	Acceptable
	Unsafe

	Total Plate Count
	<10⁴ CFU/g
	>10⁶ CFU/g

	Coliform Count
	<10 CFU/g
	>100 CFU/g

	E. coli Detection
	Non-detectable (0 CFU/g)
	Detectable (>0 CFU/g)

	Salmonella Detection
	Non-detectable (0 CFU/25g)
	Detectable (>0 CFU/25g)


                  (ICMSF, 2011), (FSSAI, 2011) (WHO, 2015)

2.7 Statistical Analysis: The data collected from questionnaire were systematically entered into Microsoft Excel and analysed using SPSS version 20. A combination of descriptive and inferential statistical methods were employed to assess food safety knowledge, attitude and practices (KAP) among street Momo vendors. The quantitative tests were expressed as means, standard deviations, and minimum and maximum scores (knowledge, attitude and practice). Frequencies were calculated to understand compliance levels with hygiene practices. Data cleaning was performed to address missing or inconsistent entries.  Chi-square test was used to determine associations between categorical variables and categorized KAP scores, while Pearson correlation coefficient was used to analyse relationship between variables such as knowledge scores, attitude scores, practices scores to determine any significant associations with significance set at p<0.05. Paired t test was used to compare means of KAP scores pre and post intervention. Independent-t test was used to see the relationship between KAP of vendors and momo safety.


3. results 

3.1 Socio-Demographic Profile
The data presented in Table 3 represents the socio-demographic profile of street Momo vendors which showed a predominance of female participants (76%), with 44% having completed high school education and 58% aged between 15-35 years. Most vendors were unmarried (64%) and semi-skilled workers (74%). The majority (60%) had a monthly income of ₹29,273-₹39,031, and 64% had an approved food license. In terms of socio-economic status, 74% belonged to the lower middle class.

Table 3. Frequency Distribution of Street Momo Vendors based on their 
Socio-Demographic Profile

	Parameters
	Parameters
	Frequency (N=50)

	Gender
	Male
	12

	
	Female
	38

	Educational Qualification
	Middle School
	8

	
	High School
	22

	
	Diploma
	10

	
	Bachelor’s Degree
	10

	Age in years
	15-35yr
	29

	
	36-55yr
	21

	
	Mean (Age/Yrs)
	33.61 ± 10.22yrs

	Marital Status
	Married
	18

	
	Unmarried
	32

	Occupation
	Semi-Skilled Worker
	37

	
	Skilled Worker
	13

	Monthly Income
	₹29,273 – ₹39,031
	30

	
	₹19,516 – ₹29,272
	15

	
	₹11,709 – ₹19,515
	5

	Registered with FSSAI
	Registered
	32

	
	Non-Registered
	18

	SES Score
	Upper Middle
	5

	
	Lower Middle
	37

	
	Upper Lower
	8

	
	Lower
	0





3.2 Knowledge, Attitude and Practice Assessment: 
3.2.1 Knowledge Assessment:
Table 3. shows that the majority of Street Momo Vendors have fair knowledge regarding personal hygiene, hygiene and safety pre intervention while number of vendors in good category has increased significantly.

Table 4. Distribution of Street Momo Vendors according to their Knowledge Score (N=50)
	Category Based on Knowledge
	Score of Knowledge Tool (min-max)
	N
(Pre)
	N
(Post)
	P-value

	Good (>70%)
	14-19
	21
	   35
	
0.004

	Fair (50-70%)
	08--13
	29
	15
	

	Poor (<50%)
	0-7
	0
	0
	



3.2.2 Attitude Assessment:
Table 5 shows distribution of vendors attitude pre and post intervention. Pre-intervention the number of subjects was almost equal in good and fair category whereas post intervention the number of vendors in Good category increased considerably though not statistically significant.

Table 5. Distribution of Street Momo Vendors according to their Attitude Score(N=50)

	Category Based on Attitude
	Score of Attitude Tool (min-max)
	N
(Pre)
	N
(Post)
	P-value

	Good (>70%)
	41-60
	24
	34
	0.05

	Fair (50-70%)
	21-40
	23
	16
	

	Poor (<50%)
	12-20
	3
	0
	



3.2.3 Practice Assessment:
Table 6 shows vendors distribution of vendor practices pre and post intervention. Distribution of vendors according to their practices pre and post intervention remained similar.

Table 6 Distribution of Street Momo Vendors according to their Practice Score(N=50)
	Category Based on Practice
	Score of Practice Tool (min-max)
	N
(Pre)
	N
(Post)
	P-value

	Good (>70%)
	17-24
	19
	22
	       0.81

	Fair (50-70%)
	9-16
	24
	21
	

	Poor (<50%)
	0-8
	7
	7
	



3.2.4 Pre & Post Assessment within Groups:
Paired t-test showed significant change in knowledge (p=.003) and Total KAP (p=.024) scores post intervention as shown in Table 7.

Table 7 Pre and Post Assessment of KAP within Group (N=50)

	
Parameter
	N 

	Mean ± SD (Pre)
	Mean ± SD (Post)
	P-value


	Knowledge Score

	50
	12.98±3.14
	14.68±2.45
	.003


	Attitude Score
	50
	40.32 ± 12.23
	44.36 ± 10.41
	.08


	Practice Score
	50
	13.9 ± 5.5
	15.2 ± 5.3
	.251

	Total KAP
	50
	67.9 ±13.91
	73.62 ±10.91
		


.024
	






3.2.5 Correlation Coefficient between Variables:
The correlation coefficient among various variables is shown in Table 8.

Table 8 Correlation Coefficient among Knowledge, attitude and practice (Pre & Post)
	
Variable Pair
	Correlation (r)
	       P-value
	Interpretation

	Pre-K vs Post K
	        0.687
	<0.001
	Moderate Positive significant

	Pre K & Pre P
	0.303
	.032
	Weak Positive significant

	Pre A & Post A
	0.938
	<0.001
	Strong Positive significant

	Pre P & Post A
	-0.153
	.289
	Weak Negative



3.3 Microbiological Test Results
A total of 30 vendor samples were tested for microbial contamination through Total Plate Count (TPC), Coliform, E. coli, and Salmonella tests to assess overall food safety. TPC values ranged from 1.0 × 10⁵ to 8.0 × 10⁵, with several samples exhibiting high microbial loads. Although E. coli was absent in all samples, Salmonella was detected in 4 samples (samples 6, 11, 24, and 30), indicating potential health risks. Coliform levels varied widely, with some samples showing elevated counts (e.g., samples 11, 15, and 26 exceeding 100), which may suggest poor hygiene practices. The presence of Salmonella, despite the absence of E. coli, underscores the importance of multi-parameter testing to ensure food safety. Ultimately, the overall safety status of the samples would depend on the defined thresholds for each test, especially for TPC and Coliform levels, and whether the presence of Salmonella automatically renders a sample unsafe, which is typically the case in food safety standards.

Table 9 Microbial Load of the selected Momo samples

	S.N
	TPC Test   (CFU/g)
	Pass/Fail
	Coliform (CFU/g)
	Pass/Fail
	E. Coli Test (CFU/g)
	Pass/Fail
	Salmonella (CFU/25g)
	Pass/Fail
	Safe/Unsafe

	1
	5.0 × 10⁵
	[image: 1,900+ Red Cross Sign Stock Photos ...]
	45
	[image: 1,900+ Red Cross Sign Stock Photos ...]
	0
	[image: Green Tick Icon Stock Illustrations ...]
	Absent
	[image: Green Tick Icon Stock Illustrations ...]
	[image: 1,900+ Red Cross Sign Stock Photos ...]

	2
	3.5 × 10⁵
	[image: Green Tick Icon Stock Illustrations ...]
	30
	[image: Green Tick Icon Stock Illustrations ...]
	0
	[image: Green Tick Icon Stock Illustrations ...]
	Absent
	[image: Green Tick Icon Stock Illustrations ...]
	[image: A sign that says safe food is on a white background | Premium Photo]

	3
	2.5 × 10⁵
	[image: Green Tick Icon Stock Illustrations ...]
	55
	[image: Green Tick Icon Stock Illustrations ...]
	0
	[image: Green Tick Icon Stock Illustrations ...]
	Absent
	[image: Green Tick Icon Stock Illustrations ...]
	[image: 1,900+ Red Cross Sign Stock Photos ...]

	4
	6.0 × 10⁵
	[image: 1,900+ Red Cross Sign Stock Photos ...]
	80
	[image: Green Tick Icon Stock Illustrations ...]
	0
	[image: Green Tick Icon Stock Illustrations ...]
	Absent
	[image: Green Tick Icon Stock Illustrations ...]
	[image: 1,900+ Red Cross Sign Stock Photos ...]

	5
	2.0 × 10⁵
	[image: Green Tick Icon Stock Illustrations ...]
	20
	[image: Green Tick Icon Stock Illustrations ...]
	0
	[image: Green Tick Icon Stock Illustrations ...]
	Absent
	[image: Green Tick Icon Stock Illustrations ...]
	[image: A sign that says safe food is on a white background | Premium Photo]

	6
	1.5 × 10⁵
	[image: Green Tick Icon Stock Illustrations ...]
	95
	[image: Green Tick Icon Stock Illustrations ...]
	0
	[image: Green Tick Icon Stock Illustrations ...]
	Present
	[image: 1,900+ Red Cross Sign Stock Photos ...]
	[image: 1,900+ Red Cross Sign Stock Photos ...]

	7
	5.5 × 10⁵
	[image: 1,900+ Red Cross Sign Stock Photos ...]
	110
	[image: Green Tick Icon Stock Illustrations ...]
	0
	[image: Green Tick Icon Stock Illustrations ...]
	Absent
	[image: Green Tick Icon Stock Illustrations ...]
	[image: 1,900+ Red Cross Sign Stock Photos ...]

	8
	1.8 × 10⁵
	[image: Green Tick Icon Stock Illustrations ...]
	85
	[image: Green Tick Icon Stock Illustrations ...]
	0
	[image: Green Tick Icon Stock Illustrations ...]
	Absent
	[image: Green Tick Icon Stock Illustrations ...]
	[image: A sign that says safe food is on a white background | Premium Photo]

	9
	7.0 × 10⁵
	[image: 1,900+ Red Cross Sign Stock Photos ...]
	40
	[image: Green Tick Icon Stock Illustrations ...]
	0
	[image: Green Tick Icon Stock Illustrations ...]
	Absent
	[image: Green Tick Icon Stock Illustrations ...]
	[image: 1,900+ Red Cross Sign Stock Photos ...]

	10
	3.0 × 10⁵
	[image: Green Tick Icon Stock Illustrations ...]
	25
	[image: Green Tick Icon Stock Illustrations ...]
	0
	[image: Green Tick Icon Stock Illustrations ...]
	Absent
	[image: Green Tick Icon Stock Illustrations ...]
	[image: A sign that says safe food is on a white background | Premium Photo]

	11
	2.2 × 10⁵
	[image: Green Tick Icon Stock Illustrations ...]
	130
	[image: 1,900+ Red Cross Sign Stock Photos ...]
	0
	[image: Green Tick Icon Stock Illustrations ...]
	Present
	[image: 1,900+ Red Cross Sign Stock Photos ...]
	[image: 1,900+ Red Cross Sign Stock Photos ...]

	12
	1.9 × 10⁵
	[image: Green Tick Icon Stock Illustrations ...]
	90
	[image: Green Tick Icon Stock Illustrations ...]
	0
	[image: Green Tick Icon Stock Illustrations ...]
	Absent
	[image: Green Tick Icon Stock Illustrations ...]
	[image: A sign that says safe food is on a white background | Premium Photo]

	13
	8.0 × 10⁵
	[image: 1,900+ Red Cross Sign Stock Photos ...]
	50
	[image: Green Tick Icon Stock Illustrations ...]
	0
	[image: Green Tick Icon Stock Illustrations ...]
	Absent
	[image: Green Tick Icon Stock Illustrations ...]
	[image: 1,900+ Red Cross Sign Stock Photos ...]

	14
	4.0 × 10⁵
	[image: Green Tick Icon Stock Illustrations ...]
	60
	[image: Green Tick Icon Stock Illustrations ...]
	0
	[image: Green Tick Icon Stock Illustrations ...]
	Absent
	[image: Green Tick Icon Stock Illustrations ...]
	[image: A sign that says safe food is on a white background | Premium Photo]

	15
	1.2 × 10⁵
	[image: Green Tick Icon Stock Illustrations ...]
	150
	[image: 1,900+ Red Cross Sign Stock Photos ...]
	0
	[image: Green Tick Icon Stock Illustrations ...]
	Absent
	[image: Green Tick Icon Stock Illustrations ...]
	[image: 1,900+ Red Cross Sign Stock Photos ...]

	16
	7.5 × 10⁵
	[image: 1,900+ Red Cross Sign Stock Photos ...]
	70
	[image: Green Tick Icon Stock Illustrations ...]
	0
	[image: Green Tick Icon Stock Illustrations ...]
	Absent
	[image: Green Tick Icon Stock Illustrations ...]
	[image: 1,900+ Red Cross Sign Stock Photos ...]

	17
	6.5 × 10⁵
	[image: 1,900+ Red Cross Sign Stock Photos ...]
	75
	[image: Green Tick Icon Stock Illustrations ...]
	0
	[image: Green Tick Icon Stock Illustrations ...]
	Absent
	[image: Green Tick Icon Stock Illustrations ...]
	[image: 1,900+ Red Cross Sign Stock Photos ...]

	18
	2.3 × 10⁵
	[image: Green Tick Icon Stock Illustrations ...]
	55
	[image: Green Tick Icon Stock Illustrations ...]
	0
	[image: Green Tick Icon Stock Illustrations ...]
	Absent
	[image: Green Tick Icon Stock Illustrations ...]
	[image: A sign that says safe food is on a white background | Premium Photo]

	19
	4.8 × 10⁵
	[image: Green Tick Icon Stock Illustrations ...]
	115
	[image: 1,900+ Red Cross Sign Stock Photos ...]
	0
	[image: Green Tick Icon Stock Illustrations ...]
	Absent
	[image: Green Tick Icon Stock Illustrations ...]
	[image: 1,900+ Red Cross Sign Stock Photos ...]

	20
	3.2 × 10⁵
	[image: Green Tick Icon Stock Illustrations ...]
	95
	[image: Green Tick Icon Stock Illustrations ...]
	0
	[image: Green Tick Icon Stock Illustrations ...]
	Absent
	[image: Green Tick Icon Stock Illustrations ...]
	[image: A sign that says safe food is on a white background | Premium Photo]

	21
	5.5 × 10⁵
	[image: 1,900+ Red Cross Sign Stock Photos ...]
	50
	[image: Green Tick Icon Stock Illustrations ...]
	0
	[image: Green Tick Icon Stock Illustrations ...]
	Absent
	[image: Green Tick Icon Stock Illustrations ...]
	[image: 1,900+ Red Cross Sign Stock Photos ...]

	22
	2.9 × 10⁵
	[image: Green Tick Icon Stock Illustrations ...]
	85
	[image: Green Tick Icon Stock Illustrations ...]
	0
	[image: Green Tick Icon Stock Illustrations ...]
	Absent
	[image: Green Tick Icon Stock Illustrations ...]
	[image: 1,900+ Red Cross Sign Stock Photos ...]

	23
	1.0 × 10⁵
	[image: Green Tick Icon Stock Illustrations ...]
	100
	[image: 1,900+ Red Cross Sign Stock Photos ...]
	0
	[image: Green Tick Icon Stock Illustrations ...]
	Absent
	[image: Green Tick Icon Stock Illustrations ...]
	[image: 1,900+ Red Cross Sign Stock Photos ...]

	24
	6.8 × 10⁵
	[image: 1,900+ Red Cross Sign Stock Photos ...]
	45
	[image: Green Tick Icon Stock Illustrations ...]
	0
	[image: Green Tick Icon Stock Illustrations ...]
	Present
	[image: 1,900+ Red Cross Sign Stock Photos ...]
	[image: 1,900+ Red Cross Sign Stock Photos ...]

	25
	3.4 × 10⁵
	[image: Green Tick Icon Stock Illustrations ...]
	20
	[image: Green Tick Icon Stock Illustrations ...]
	0
	[image: Green Tick Icon Stock Illustrations ...]
	Absent
	[image: Green Tick Icon Stock Illustrations ...]
	[image: A sign that says safe food is on a white background | Premium Photo]

	26
	4.5 × 10⁵
	[image: Green Tick Icon Stock Illustrations ...]
	140
	[image: 1,900+ Red Cross Sign Stock Photos ...]
	0
	[image: Green Tick Icon Stock Illustrations ...]
	Absent
	[image: Green Tick Icon Stock Illustrations ...]
	[image: 1,900+ Red Cross Sign Stock Photos ...]

	27
	7.7 × 10⁵
	[image: 1,900+ Red Cross Sign Stock Photos ...]
	90
	[image: Green Tick Icon Stock Illustrations ...]
	0
	[image: Green Tick Icon Stock Illustrations ...]
	Absent
	[image: Green Tick Icon Stock Illustrations ...]
	[image: 1,900+ Red Cross Sign Stock Photos ...]

	28
	3.7 × 10⁵
	[image: Green Tick Icon Stock Illustrations ...]
	60
	[image: Green Tick Icon Stock Illustrations ...]
	0
	[image: Green Tick Icon Stock Illustrations ...]
	Absent
	[image: Green Tick Icon Stock Illustrations ...]
	[image: A sign that says safe food is on a white background | Premium Photo]

	29
	5.0 × 10⁵
	[image: 1,900+ Red Cross Sign Stock Photos ...]
	35
	[image: Green Tick Icon Stock Illustrations ...]
	0
	[image: Green Tick Icon Stock Illustrations ...]
	Absent
	[image: Green Tick Icon Stock Illustrations ...]
	[image: 1,900+ Red Cross Sign Stock Photos ...]

	30
	2.0 × 10⁵
	[image: Green Tick Icon Stock Illustrations ...]
	60
	[image: Green Tick Icon Stock Illustrations ...]
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From the above table 9 we can interpret that out of total 30 Momo stalls, 10 were safe for consumption and 20 were not safe for consumption.

3.4 Comparison between Total KAP (Pre) and Momo Safety
The Total KAP of Momo Stall vendors selling Safe/ Unsafe Momos was similar as shown in Table 10.
Table 10 Comparison between Total KAP (Pre) and Momo Safety (N=30)
	Category of Momo based on Microbial Testing
	N
	Total KAP
Mean ± SD
	P-value

	Safe
	10
	61.8± 11.4
	0.120

	Unsafe
	20
	71 ± 16.19
	



4. DISCUSSION
The present study assessed the impact of a food safety education intervention on the Knowledge, Attitude, and Practices (KAP) of 50 street Momo vendors in East Delhi and evaluated the microbiological safety of 30 samples of steamed momos. Due to the small sample size the study there is limited generalisability of the findings.
 
The socio-demographic findings revealed that most vendors were young adults from lower-middle socioeconomic backgrounds with limited formal food safety training, a profile consistent with earlier studies on street food vendors in India (Choudhury et al., 2011; Rane, 2011). Although a majority were registered with FSSAI, gaps in hygiene practices persisted, highlighting that licensing alone may not ensure food safety compliance.

The observed improvements in knowledge and attitude following the IEC intervention are consistent with findings from global and regional studies demonstrating that structured food safety education positively influences awareness among vendors (Ma et al., 2019; Begum et al., 2025). However, as highlighted in the present study, these gains did not result in a statistically significant improvement in hygienic practices, reinforcing evidence from prior research that knowledge alone is insufficient to drive sustained behavioral change in informal food vending settings.
Post-intervention results showed an improvement in mean knowledge, attitude, practice, and total KAP scores, with statistically significant gains observed for knowledge and total KAP. Similar improvements following educational interventions have been reported among street food vendors in studies from Delhi, Hyderabad, and other urban settings, emphasizing the effectiveness of targeted food safety education (Khandelwal et al., 2018; Sudershan et al., 2008). However, changes in attitude and practice were not statistically significant, suggesting that behavioral change may require longer or repeated interventions along with supportive infrastructure and enforcement. Food safety practices were measured using self-reported data rather than direct observation, which may introduce social desirability bias and can be a reason for the limited change observed in practices.

Begum et al. (2025), in their umbrella review, emphasized that while food safety education interventions frequently improve knowledge and attitudes, translation into safe food handling practices remains inconsistent due to infrastructural constraints, economic pressures, and lack of continuous monitoring. Similarly, Ma et al. (2019) reported a persistent gap between food safety knowledge and actual practices among street food vendors in urban China, suggesting that this challenge is not country-specific but systemic in informal food sectors. The findings of the present study align with this global evidence, underscoring the presence of a pronounced knowledge–practice gap among street momo vendors.

Microbiological analysis revealed that two-thirds of the momo samples were unsafe, primarily due to high Total Plate Counts, elevated coliform levels, and the presence of Salmonella in four samples. These findings align with previous studies that reported high microbial contamination in street-vended foods, often linked to poor hand hygiene, contaminated water, and improper food handling (Bansal et al., 2015; Tambekar et al., 2008). The absence of E. coli but presence of Salmonella underscores the importance of testing multiple pathogens rather than relying on a single indicator organism.

The high proportion of microbiologically unsafe samples despite moderate to good KAP scores further highlights that self-reported practices may not reliably reflect actual hygiene behaviors, particularly in resource-limited street food environments. This reinforces the need for routine microbiological surveillance alongside behavioral assessments, as recommended in recent global food safety syntheses (Begum et al., 2025).

5. Conclusion

This study highlights significant food safety concerns associated with street-vended steamed momos in East Delhi, with two-thirds of the samples found microbiologically unsafe, posing a clear public health risk. Although the food safety education intervention led to statistically significant improvements in vendors’ knowledge and overall KAP scores. The findings underscore a critical knowledge–practice gap, suggesting that awareness alone is insufficient to ensure safe food handling in informal vending settings. Continuous training, infrastructural support, routine monitoring, and strengthened regulatory enforcement are essential to safeguard consumer health and reduce foodborne disease risks in urban street food environments.

Limitations of the Present Study:
· The study was conducted only on 50 Steamed Momo Vendors.
· The Microbiological analysis of Momo’s was carried out only Pre-intervention because of resource constraints.
· The Microbiological analysis could be done only for 30 Steamed Momo Samples.
· The Duration of intervention was only two-months with three sessions only.
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