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Abstract 

Due to poor hygiene, handling, and food safety education, street food poses a substantial public health risk. Foods wrapped in 

ink-printed papers have been related to cancer, neurological, reproductive, and renal and liver harm. Objective of this study was 

to assess community awareness regarding potential microbiological and heavy metal contamination in ready-to-eat fried foods 

wrapped in printed paper in Dar es Salaam, Tanzania. The structured questionnaire was used to assess the awareness of 293 street 

food vendors in three districts: Kinondoni, Temeke, and Kigamboni. The findings from this study indicated that most (67.8%) of 

vendors were female, primarily aged 31-40 years (58.0%), and mostly possessing a primary level education (47.7%). 

Approximately 67.5% of vendors were owners of their businesses, and 36.7% possessed more than four years of experience. 

Findings revealed printed paper to be the primary wrapping material (44.5%), followed by plastic bags (41.3%). Hygiene 

practices were was reported to be inadequate in which 88.0% of vendors did not cover their hair while 62.2% wore unclean 

clothing, and 95.1% failed to wash their hands before handling food. It was further revealed that awareness on heavy metal 

(71.1%) and microbial contamination (67.5%) was markedly inadequate and that the vendors were unaware of these risks, 

respectively. Although the finding showed poor awareness, 63.6% of vendors favoured the need for regulations on heavy metal 

contamination, while 56.5% favoured the reinforcement of regulations on the use of printed papers as wrapping materials for 

foods. These findings highlight the need to educate vendors about the risks associated with using ink-printed paper and personal 

hygiene practices to reduce microbial and heavy metal contamination. 
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1. Introduction 

Food plays a crucial role in various social relationships and 

interactions [7]. Numerous factors, including urbanization, 

income and employment growth, retail modernization, and 

heightened demand for convenient shopping due to increasing 

opportunity costs of time, are rapidly transforming food sys-

tems in many developing countries [27]. The significance of 

food safety for public health, its environmental impacts, and 

implications for international trade render it a global issue [11]. 

In light of the prevailing global economic challenges, individ-

uals are compelled to make informed financial choices to cope 
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with increasing living costs. Consequently, many resort to 

consuming pre-packaged foods, often wrapped in ink-printed 

materials, which can adversely affect human health [4]. 

Street foods are important source of nutrition but wrapping in 

printed papers have significant effects on the health of the con-

sumers caused by ink pigments. The ink pigments contain heavy 

metals like Cadmium, Mercury, Lead, and Chromium which are 

reported to cause cancer and reproductive disorders [10]. The 

ink-based papers include newspapers, magazines, calendars, 

examination papers, note papers, and pamphlets [23]. 

On the other hand, wrapping fried food in printed papers 

may cause microbial contamination due to unhygienic han-

dling at the shops by street newspaper sellers, readers, 

transport and distribution, dirty stores, and other retail [8]. 

Pathogenic microbes can endanger public health by causing 

various acute and chronic foodborne illnesses through food 

poisoning or intoxication [20]. Although food packaging is 

necessary to protect food from environmental contamination, 

the use of ink-printed papers to pack, serve, and carry food 

items may impact the quality and safety of food if microor-

ganisms transfer from the paper ink [10]. More than half of the 

world’s human population now lives in urban areas, con-

firming that the world has entered urban society [25]. Most 

people on earth reside in urban areas, with limited options for 

food production on their own [12]. People who live in cities 

around the world purchase their food outside their homes, and 

these foods typically come packaged or wrapped in pa-

per-based materials such as greaseproof sheets, Kraft paper, 

and newspaper [19]. It was found out that as the percentage of 

households with a single member rise, more people prefer to 

eat packaged foods, of which some are packed in cheaply 

available printed papers [24]. The continued habit of eating 

ready-to-eat foods wrapped in inked printed papers results in 

serious health risks such as kidney failure, lung cancer, and 

endocrine disruption; the severity of these health risks is de-

pendent on the level of exposure [13]. According to [22], 

Tanzania is among the victims of the changing urbanization, 

which leads to an increase in people using ready-to-eat foods 

wrapped in ink-printed papers such as newspapers, magazines, 

and pamphlets. The country lacks clear guidelines or regula-

tions dedicated specifically to matters of eating foods 

wrapped in ink-printed papers, but rather guidelines regarding 

food hygiene, including analyzing packaging materials [26]. 

Several studies have looked at the health risks associated with 

the use of printed paper-wrapped foods and identified the 

major complications due to eating fried food wrapped in 

printed papers [10, 5]. The study by [14] reported different 

chemicals used in printing papers and their effects on human 

health, but still, little is known about the presence of heavy 

metals and microbial contamination. The awareness level of 

the general public on the effect of eating fried foods wrapped 

in printed papers is very low or unknown in Tanzania. 

Therefore, the study aimed to investigate the community 

awareness regarding microbiological and heavy metal con-

tamination in ready-to-eat fried foods wrapped in ink-printed 

papers in Dar es salaam, Tanzania. 

2. Materials and Methods 

2.1. Description of Study Area 

 
Figure 1. Map of Dar Es Salaam Region showing the area (Kinondoni, Temeke, and Kigamboni District). 
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The study was conducted in the Dar es Salaam Region, 

located on the eastern coast of Tanzania. The region is situated 

between latitudes 6.45°S and 7.25°S and longitudes 39.00°E 

and 39.55°E. To the east, it borders the Indian Ocean, while on 

the remaining sides, it adjoins the Coast (Pwani) Region 

(Figure 1). The 2022 national census indicates that Dar es 

Salaam's population exceeds five million, establishing it as 

the most populous region in the country. This research ex-

amined three districts within the Dar es Salaam Region: Ki-

nondoni, Temeke, and Kigamboni. The location was chosen 

because of its high population density, rapid urbanization, and 

widespread consumption of ready-to-eat foods. A considera-

ble number of these foods are typically packaged in printed 

ink paper, which raises potential public health concerns and 

highlights the importance of this study. 

2.2. Research Design and Study Approach 

A cross-sectional survey using semi-structured question-

naires through interviews and observations was done to gather 

data from street food sellers and a selection of randomly 

chosen street food vendors. This study employed a multistage 

sampling method, as described by [2], to ensure representative 

coverage of street food vendors in the selected locations of the 

Dar es Salaam Region. The region has five districts, three of 

which Kinondoni, Temeke, and Kigamboni were purposively 

selected for their high population density and notable pre-

dominance of street food vending activities. In the second 

phase, nine administrative wards were randomly selected 

from throughout the three districts, 3 wards from each District; 

Kinondoni District (Kinondoni, Kigogo, and Hananasif), 

Kigamboni District (Mjimwema, Kibada, and Kigamboni), 

and Temeke District (Tandika, Charambe, and Mbagala Kuu). 

Subsequently, 3 streets were selected within each ward using a 

simple random sampling procedure and a total of 283 street 

vendors was selected using a sampling intensity of 5% of the 

total number of registered street food vendors in each district. 

Administrative data from district health officers indicates that 

Kinondoni had 1,880 vendors, Temeke had 1,900 vendors, 

and Kigamboni had 1,880 vendors as summarized in Table 1. 

Table 1. A sampling plan to select respondents (street vendors) from the streets of the three districts in Dar Es Salaam Region. 

District Total Vendors Wards Selected Streets Sampled Vendors Sampled (At 5%) 

Kinondoni 1,880 Kinondoni, Kigogo, Hananasif 9 94 

Temeke 1,900 Tandika, Charambe, Mbagala Kuu 9 95 

Kigamboni 1,880 Mjimwema, Kibada, Kigamboni 9 94 

Total 5,660 9 Wards (3 per District) 27 283 

 

2.3. Data Collection Tool 

A structured questionnaire was used as the data collection 

tool to evaluate community awareness of microbiological and 

heavy metal contamination in ready-to-eat fried foods 

wrapped on ink-printed papers in Dar es Salaam, Tanzania. 

The questionnaire comprised both closed and open-ended 

questions, organized into four sections and was translated and 

administered in Swahili. The first section gathered demo-

graphic data, including gender, age, and educational attain-

ment of the respondents. The second section focused on 

awareness of heavy metal contamination, encompassing un-

derstanding of its sources, related health dangers, and rec-

ommendations for control measures and regulatory policies. 

The third section evaluated awareness of microbiological 

contamination, examining respondents' comprehension of 

contamination pathways, health consequences, and preventive 

measures. The fourth section had an observation checklist 

intended to evaluate customer awareness on hygienic prac-

tices among street food vendors, including food handling, 

cleanliness, personal hygiene, and water utilization. The sur-

vey was administered through face-to-face interviews with 

selected street food vendors and consumers in the Kinondoni, 

Temeke, and Kigamboni Districts. Prior to the primary survey, 

the questionnaire was subjected to pre-testing in a 

non-selected ward to ascertain its clarity, reliability, and va-

lidity. Participation was voluntary, and all responses were 

managed with the highest level of confidentiality. 

2.4. Data Analysis 

The data collected from fieldwork were processed by ed-

iting, coding, and subsequently analyzed using the Statistical 

Package for Social Sciences (IBM SPSS Version 26, Chicago, 

IL, USA). Descriptive analysis was utilized, and the findings 

were subsequently presented as frequencies and percentages. 

2.5. Ethical Considerations 

A permit for research was requested from the Vice Chan-

cellor of Sokoine University Agriculture, Tanzania and con-
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duction of research was approved by the Directorate of Post-

graduate Studies, Research, Technology Transfer and Con-

sultancy. Prior to initiating the research, the study protocol 

was developed, submitted to, and approved by the university 

ethical committee. The Municipal Director of Kinondoni, 

Temeke, and Kigamboni Districts authorized the execution of 

this study. Verbal agreement was secured from each food 

vendor after elucidating the study's goal and significance 

before initiating data collection. Participation in the study was 

voluntary. The confidentiality of participant data was main-

tained throughout the investigation. 

3. Results and Discussion 

3.1. Demographic Characteristics of Food 

Vendors in Kinondoni, Temeke, and 

Kigamboni Districts 

The demographic characteristics of food vendors in the 

assessed districts participating in the study are presented in 

Table 2. This study examined 283 street food vendors, with a 

predominant female representation of 67.8%, highlighting a 

gender disparity within the food business. This may be at-

tributed to the characteristics of the business and related ac-

tivities (such as frying), which are not preferred by males, 

while food preparation is perceived as essential for raising a 

female child. The findings align with previous research, as 

reported by [9] indicating that 67.5% of food street vendors 

are female, while 32.5% are male. The studies by [18, 17] 

indicate that the food vending business is primarily under-

taken by a greater number of women compared to men. 

A substantial proportion of respondents were aged 31 to 40 

years (58.0%), with the 18 to 30 age group comprising 22.6% 

of the sample. The results indicate that over 50% of re-

spondents are aged 31-40 years, suggesting that this age group 

constitutes the majority of food vendors, reflecting a prevalent 

livelihood strategy for individuals aiming to achieve eco-

nomic stability. The findings align with those of [15], who 

indicated that individuals aged 31-40 predominantly engage 

in entrepreneurship due to their optimal combination of ex-

perience and energy, rendering them well-suited to the de-

mands of street food vending. Differences in dominance 

within this sector can be attributed to several factors, includ-

ing access to education, alternative employment opportunities, 

and cultural attitudes towards entrepreneurship across various 

age groups. 

Regarding educational status, approximately 47.7% of re-

spondents completed primary education, while 29.0% had no 

formal education. The findings indicate that a considerable 

number of street food vendors in the study areas possess basic 

education; however, some do not have formal education. This 

indicates that certain street food vendors possess superior 

vending skills relative to their peers. The findings align with 

those reported by [17], indicating that the majority (40.9%) of 

respondents achieved primary education, followed by those 

with no formal education. It was observed that the majority of 

businesses were predominantly owned by the owners them-

selves, accounting for 67.5%. A significant proportion (36.7%) 

of street food vendors possessed over 4 years of experience in 

the industry. 

Table 2. Demographic characteristics of fried food vendors in Dar es Salaam. 

Variable Respondent/categories Frequency Percent 

Gender Male 91 32.2 

 
Female 192 67.8 

Age (in years) Below 18 23 8.1 

 
18 – 30 64 22.6 

 
31 – 40 164 58.0 

 
41 – 50 19 6.7 

 
Above 50 13 4.6 

Education level Non formal 82 29 

 
Primary 135 47.7 

 
Secondary 47 16.6 

 
Vocational Training 14 4.9 

 University 5 1.8 

Work position Owner 191 67.5 
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Variable Respondent/categories Frequency Percent 

 
Labourer 92 32.5 

Work experience (in years) Below 1 69 24.4 

 1 – 2 48 17.0 

 3 – 4 62 21.9 

 Above 4 104 36.7 

 

3.2. Characteristics of the Working Areas and 

Printed Papers Information 

The distribution of respondents across the study area (Ki-

nondoni, Temeke, and Kigamboni) regarding characteristics of 

the working areas and printed papers information are shown in 

Table 3. The results indicate that approximately 44.5% of street 

food vendors use printed paper for wrapping fried food, 

whereas 41.3% use plastic bags or films. The majority of re-

spondents do not cover their hair (88.0%) and do not wear clean 

clothing or aprons (62.2%), suggesting that a considerable 

number are neglecting appropriate hygiene standards, thereby 

heightening the danger of contamination. These findings cor-

respond with a research by [17], which indicated that food 

contamination can arise through multiple avenues. Hair can 

harbor bacteria, and if it contaminates food, it may introduce 

pathogenic microbes, presenting health hazards. Additionally, 

proper clothing helps prevent dirt, sweat, and microbes from 

harboring, reducing contamination. The majority of respond-

ents also do not wash their hands after receiving money or 

before serving food to customers (95.1. 1%). For example, a 

vendor might receive money from a customer and continue 

handling or serving food without washing their hands. This is 

similar to the results of studies by [16, 21] which found that 

most street food vendors use the same hands to collect money 

and serve wrapped food without washing. Over half (60. 4%) of 

the food vendors cover their food by placing it in a closed 

plastic container, and some use a hot pot to prevent flies, dust, 

and to maintain hot storage. These results show that many street 

food vendors take steps to protect their food by covering it, 

which helps prevent foodborne illnesses caused by contamina-

tion. This practice directly mitigates key risk factors, as the 

absence of protective covering remains a strongly correlated 

factor with microbial contamination in recent street food anal-

yses [1]. Preventing fly access is critical since flies are 

acknowledged as mechanical vectors for several enteric path-

ogens, such as Salmonella and E. coli, in food environments [6]. 

It was observed that a significant proportion of respondents 

(52.3%) store their wrapping or serving sheets in unsanitary 

situations, such as in open baskets, on mats, or in open buckets, 

which may attract flies and dust. 

Table 3. Characteristics of the working areas and printed papers information. 

Variable Respondent/categories Frequency Percent 

Location (District) Kinondoni 94 33.2 

 Temeke 95 33.6 

 Kigamboni 94 33.2 

Do you know printed paper? Yes 279 98.59 

 No 4 1.41 

Which type do you commonly use for wrapping or serving fried food? Newspapers 215 76.0 

 Written papers 24 8.5 

 Pamphlets 10 3.5 

 Magazines 34 12.0 

Which container is used to carry or pack fried food (Chapatti)? Printed papers 126 44.5 

 Plastic bags or films 117 41.3 

 customer container 12 4.3 
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Variable Respondent/categories Frequency Percent 

 Khaki parcels 28 9.9 

Which way do you think is safer of the two? To serve in printed paper 188 66.4 

 To wrap in printed papers 65 23.0 

 Not applicable 30 10.6 

Are the printed papers for wrapping fried foods handled in hygienic conditions? Yes 101 35.7 

 No 182 64.3 

The printed papers are stored in hygienic conditions and are free from flies. Yes 135 47.7 

 No 148 52.3 

Do the fried foods covered to prevent flies and dusts? Yes 171 60.4 

 No 112 39.6 

Do food street vendors cover hair? Yes 34 12.0 

 No 249 88.0 

Do street vendors wear an apron? Yes 107 37.8 

 No 176 62.2 

Do food street vendors wash their hands after receiving money before serving 

food to another customer? 
Yes 14 4.9 

 No 269 95.1 

 

3.3. Awareness on Risks of Heavy Metals on 

Printed Papers and Their Use in Food 

Wrapping 

Street vendors’ awareness on risks of Heavy metals on 

printed papers and their use in food wrapping is presented in 

Table 4. The results of this study indicate that the majority 

(71.1%) of food vendors were unaware of the presence of 

heavy metals in printed papers. The findings of this study reveal 

that a significant majority (71.1%) of food vendors were una-

ware to the existence of heavy metals in printed papers. This 

may emanate from their educational background, as previously 

detailed in part 3.1, where it was observed that most of these 

vendors (77%) possess only primary education or lack formal 

schooling entirely. Additionally, 81.3% of respondents did not 

know about the possible migration of heavy metals from 

printed paper to food once wrapped. Most (83.4%) respondents 

are unaware of the health effects of heavy metal consumption 

on humans. Conversely, 63.6% of respondents believe that if 

heavy metals are present in printed papers and can migrate to 

the food, posing a health risk, it is important to establish poli-

cies or regulations that prohibit the use of printed papers for 

wrapping, carrying, or serving fried food. There is limited 

knowledge regarding the potential for heavy metal contamina-

tion from printed paper to food. Further investigation is re-

quired to elucidate this matter for both the community and 

regulatory bodies. Very limited research in Tanzania has been 

conducted to evaluate community awareness regarding the 

presence of heavy metals in printed papers and their potential 

migration to food. Research conducted by [3] indicates that the 

migration of heavy metals from food packaging materials to 

food remained below the maximum regulatory levels, with the 

exception of arsenic and lead. 

Table 4. Awareness on Heavy metals on printed papers and their migration to foods. 

Variable Respondent/categories Frequency Percent 

Do you know heavy metals? Yes 80 28.3 

 No 203 71.7 

Can heavy metals migrate from printed paper to the wrapped foods? Yes 53 18.7 
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Variable Respondent/categories Frequency Percent 

 No 230 81.3 

If yes, which metal? Mercury 65 23.0 

 Lead 15 5.3 

 Not applicable 203 71.7 

The health effects when consumed Cancer 47 16.6 

 Not applicable 236 83.4 

Is it important to set a policy or regulation on this matter? Yes 180 63.6 

 No 103 36.4 

If yes, why is it important? 
To stop or reduce the effects of 

heavy metals on human health 
180 63.6 

 I don’t know 103 36.4 

Do you propose to set policy on that case? Yes 180 63.6 

 No 103 36.4 

 

3.4. Food Vendors Awareness Regarding 

Microorganism Contamination from 

Printed Papers 

Table 5 presents the vendors’ awareness regarding the micro-

biological contamination from the printed papers used for wrap-

ping street foods. Most of the printed papers, such as newspapers, 

pass through different stages from printing media to the public and 

then from the public to the food vendors, where it is used to pack 

ready-to-eat foods. Throughout that path or unhygienic handling, 

the paper can be contaminated by microorganisms, some of which 

are pathogenic, potentially causing diseases to human beings when 

contaminated with food that is to be eaten. This study shows that, 

majority of the respondents (67.5%) are not aware of microor-

ganisms. The findings reveal that 70.0% of the respondents do not 

know if printed papers may be contaminated by microbes when 

handled in unhygienic conditions, resulting in contamination of 

the food when wrapped, carried, or served in them. The results 

indicate low awareness among the street food vendors of the po-

tential risks of using printed papers for food handling. The low 

awareness can lead to practices that may endanger food safety. 

The results agreed with the study by [16], showing that the major-

ity of the street food vendors do not know about microbes and their 

possible transfer to the food when it comes in contact through 

wrapping or serving. About 48% of the respondents know that 

microbes can cause illness in humans when eating contaminated 

food while the majority of the respondents have experienced the 

illness due to microbes in food. A larger number of respondents 

(56.5%) agreed on setting up the policy or regulation to inhibit the 

use of printed papers to wrap, carry, or serve food. 

Table 5. Information regarding microorganisms in printed papers. 

Variable Respondent / categories Frequency Percent 

Do you know what a microorganism is? Yes 102 32.5 

 No 191 67.5 

Do you know that wrapped materials can be contaminated with MOs? Yes 85 30.0 

 No 198 70.0 

If yes, how do they contaminate the printed papers used? Through the handler’s hands 51 18.0 

 In store 15 5.3 

 Through transport 19 6.7 

 I don’t know 198 70.0 
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Variable Respondent / categories Frequency Percent 

Do you know that microbes can cause illness when eating contaminated food? Yes 136 48.1 

 No 37 13.0 

 Not applicable 110 38.9 

Have you experienced illness due to microbes in wrapped foods? Yes 33 11.7 

 No 250 88.3 

Do you propose a policy to prohibit the use of printed papers to wrap 

ready-to-eat food? 

Yes 160 56.5 

No 32 11.3 

 Not applicable 91 32.2 

 

4. Conclusion and Recommendation 

The study highlights significant gaps in street food vendors' 

knowledge and practices related to hygiene, heavy metals, and 

microbial contamination with many vendors unaware of the 

health risks linked to their practices. The results highlight 

critical need for focused initiatives to enhance food safety 

knowledge among street food vendors, policy enforcement, 

and regulatory actions to improve food safety so as to control 

health risks associated with the use of ink-printed papers. 

Acknowledgments 

The authors are highly grateful to the Management of the 

Tanzania Bureau of Standards for funding this research and to 

the Sokoine University of Agriculture for their support in 

conducting this research. The authors also express sincere 

thanks to all people who assisted in the execution of this 

study. 

Author Contributions 

Ramadhan Abdul Hassan: Conceptualization, Method-

ology, Data curation, Formal analysis, Investigation, Writing–

original draft, Writing– review & editing 

Abdulsudi Issa Zacharia: Conceptualization, Investiga-

tion, Supervision, Validation, administration, Writing– review 

& editing 

Davis Naboth Chaula: Conceptualization, Investigation, 

Supervision, Validation, administration, Writing– review & 

editing 

Data Availability 

The authors confirm that the data supporting the findings of 

this study are available within the article. 

Conflicts of Interest 

The authors declare no conflicts of interest. 

References 

[1] Abid, M. T., Banna, M. H. A., Hamiduzzaman, M., Seidu, A. 

A., Kundu, S., Rezyona, H.,... & Khan, M. S. I. (2022). As-

sessment of food safety knowledge, attitudes and practices of 

street food vendors in Chattogram city, Bangladesh: A cross‐

sectional study. Public Health Challenges, 1(3), e16.  

https://doi.org/10.1002/puh2.16 

[2] Acharya, D., Singh, J. K., Kandel, R., Park, J. H., Yoo, S. J., & 

Lee, K. (2019). Maternal factors and the utilization of maternal 

care services are associated with infant feeding practices 

among mothers in rural southern Nepal. International journal 

of environmental research and public health, 16(11), 1887.  

https://doi.org/10.3390/ijerph16111887 

[3] Ali, W., & Muhammad, S. (2023). Compositional data analysis 

of heavy metal contamination and eco-environmental risks in 

Himalayan agricultural soils, northern Pakistan. Journal of 

Geochemical Exploration, 255, 107323.  

https://doi.org/10.1016/j.gexplo.2023.107323 

[4] Awais, M., Laber, M. F., Rasheed, N., & Khursheed, A. (2016). 

Impact of financial literacy and investment experience on risk 

tolerance and investment decisions: Empirical evidence from 

Pakistan. International Journal of Economics and Financial 

Issues, 6(1), 73-79. 

[5] Boczkowski, P. J., Mitchelstein, E., and Suenzo, F. (2020). The 

smells, sights, and pleasures of ink on paper: the consumption 

of print newspapers during a period marked by their crisis. 

Journalism Studies, 21(5), 565-581.  

https://doi.org/10.1080/1461670X.2019.1670092 

[6] Chaiwong T, Srivoramas T, Sueabsamran P, et al. The blow fly, 

Chrysomya megacephala, and the house fly, Musca domestica, 

as mechanical vectors of pathogenic bacteria in Northeast 

Thailand. Tropical Biomedicine. 2014 Jun; 31(2): 336-346.  

http://www.sciencepg.com/journal/ijnfs


International Journal of Nutrition and Food Sciences http://www.sciencepg.com/journal/ijnfs 

 

350 

[7] Ellis, A., Park, E., Kim, S., and Yeoman, I. (2018). What is 

food tourism? Tourism management, 68, 250-263.  

https://doi.org/10.1016/j.tourman.2018.03.025 

[8] Hasan, M. M. (2021). Towards a PLAY model of youth par-

ticipation in sustainable urban decision making: investigating 

young people’s experiences, expectations and empowerment in 

green space and public transport planning in Dhaka city.  

https://doi.org/10.1186/s42055-020-00039-w 

[9] Hassan, J. K., and Fweja, L. W. (2020). Assessment of food 

safety knowledge and compliance with hygienic practices 

among street food vendors in Zanzibar urban district. Current 

Journal of Applied Science and Technology, 39(7), 59-72.  

https://doi.org/10.2991/efood.k.200619.001 

[10] Jadhav, S., Sonone, S. S., Sankhla, M. S., and Kumar, R. (2020). 

Health Risks of Newspaper Ink when Used as Food Packaging 

Material. Letters in Applied Nano Bioscience, 10(3); 

2614-2632. https://doi.org/10.33263/LIANBS103.26142623 

[11] Kalekidan, T., Behailu, K., and Rediet, H. (2014). The Ethio-

pian perception of the food safety system. Advances in Food 

Science and Technology, 2(9), 260-268. 

[12] Kulaba, S. (2019). Local government and the management of 

urban services in Tanzania. In African cities in crisis (pp. 

203-245). Routledge. 

[13] Laar, A. K., Addo, P., Aryeetey, R., Agyemang, C., Zotor, F., 

Asiki, G.,... & Holdsworth, M. (2022). Perspective: food en-

vironment research priorities for Africa—lessons from the Af-

rica food environment research network. Advances in Nutrition, 

13(3), 739-747. https://doi.org/10.1093/advances/nmac019 

[14] Liu, R., and Mabury, S. A. (2021). Printing ink-related chem-

icals, including synthetic phenolic antioxidants, organophos-

phite antioxidants, and photoinitiators, in printing paper 

products and implications for human exposure. Environment 

International, 149, 106412.  

https://doi.org/10.1016/j.envint.2021.106412 

[15] Makame, M. O., Kangalawe, R. Y., & Salum, L. A. (2015). 

Climate change and household food insecurity among fishing 

communities on the eastern coast of Zanzibar. Journal of De-

velopment and Agricultural Economics, 7(4), 131-142.  

https://doi.org/10.5897/JDAE2015.0631 

[16] Mwove, J., Imathiu, S., Orina, I., and Karanja, P. (2020). 

Multinomial Logistic Regression Analysis of Factors Influ-

encing Food Safety, Hygiene Awareness and Practices Among 

Street Food Vendors In Kiambu County, Kenya.  

https://dx.doi.org/10.12944/CRNFSJ.8.3.26 

[17] Nurudeen, A. A., Lawal, A. O., and Ajayi, S. A. (2014). A 

survey of hygiene and sanitary practices of street food vendors 

in the Central State of Northern Nigeria. Journal of Public 

Health and Epidemiology, 6(5), 174-181.  

http://www.academicjournals.org/JPHE 

[18] Odonkor, S. T., Adom, T., Boatin, R., Bansa, D., & Odonkor, C. 

J. (2011). Evaluation of hygiene practices among street food 

vendors in Accra metropolis, Ghana. Elixir Online Journal, 41, 

5807-5811. 

[19] Ruel, M. T., Garrett, J., Yosef, S., & Olivier, M. (2017). Ur-

banization, food security, and nutrition. Nutrition and health in 

a developing world, 705-735. 

[20] Sapp AC, Amaya MP, Havelaar AH, Nane GF (2022) Attribu-

tion of country-level foodborne disease to food group and food 

types in three African countries: Conclusions from a structured 

expert judgment study. PLoS Negl Trop Dis 16(9): e0010663.  

https://doi.org/10.1371/journal.pntd.0010663 

[21] Sarfo, B., Onumah, E. E., Ampomah, A. A., & Jatoe, J. B. D. 

(2025). Factors Influencing the Extent of Food Safety Com-

pliance among Street Food Vendors: Insights from Urban 

Ghana. Food Ethics, 10(2), 12. 

[22] Sauer, I. J., Reese, R., Otto, C., Geiger, T., Willner, S. N., 

Guillod, B. P.,... & Frieler, K. (2021). Climate signals in river 

flood damages emerge under sound regional disaggregation. 

Nature Communications, 12(1), 2128.  

https://doi.org/10.1038/s41467-021-22153-9 

[23] Shapira, B., Shoval, P., Tractinsky, N., and Meyer, J. (2009). 

ePaper: A personalized mobile newspaper. Journal of the 

American Society for Information Science and Technology, 

60(11), 2333-2346. https://doi.org/10.1002/asi.21172 

[24] Shim, J. S., Shim, S. Y., Cha, H. J., Kim, J., and Kim, H. C. 

(2021). Socioeconomic characteristics and trends in the con-

sumption of ultra-processed foods in Korea from 2010 to 2018. 

Nutrients, 13(4), 1120. https://doi.org/10.3390/nu13041120 

[25] Sinka, M. E., Pironon, S., Massey, N. C., Longbottom, J., 

Hemingway, J., Moyes, C. L., and Willis, K. J. (2020). A new 

malaria vector in Africa: Predicting the expansion range of 

Anopheles stephensi and identifying the urban populations at 

risk. Proceedings of the National Academy of Sciences, 

117(40), 24900-24908.  

https://doi.org/10.1073/pnas.2003976117 

[26] United Republic of Tanzania. (2003). The Tanzania Food, 

Drugs and Cosmetics Act, 2003. Government Printer.  

https://procedures.tic.go.tz/media/TFDA%20ACT.pdf 

[27] Wanyama, R., Gödecke, T., Chege, C. G., and Qaim, M. (2019). 

How important are supermarkets for the diets of the urban poor 

in Africa? Food Security, 11(6), 1339-1353. 

 

http://www.sciencepg.com/journal/ijnfs

