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ABSTRACT
The United States (U.S.) produces 50% of its total fresh 

fruits and vegetables for human consumption. Labor, one 
of the key inputs to fresh produce production, is required 
to conduct field activities such as planting and harvesting. 
To meet this demand of the U.S., the produce industry 
depends significantly on immigrant workers, who make up 
almost 70% of the workforce of the world’s third-largest fresh 
produce sector. Nevertheless, fresh produce is also implicated 
in foodborne outbreaks. One of the factors limiting effective 
food safety implementation on farms is the lack of education 
and training. Specific to non-English-speaking immigrant 
workers, this challenge presents a significant obstacle in 
training the farm workforce and maintaining safety standards 
in this industry. This article discusses key issues of food safety 
practices within the fresh produce industry that require 
improved training of farm workers, particularly focusing on 
the development of needs-based visual educational resources, 
such as videos and posters, for non-English-speaking 
immigrant growers. It also discusses addressing those gaps 
by delivering tailored educational resources and the potential 
impact on improved transfer of knowledge.

INTRODUCTION
Despite the United States (U.S.) being the third-largest 

producer of fresh fruits and vegetables in the world (55), 
this industry faces a persistent challenge: foodborne illnesses 
linked to contaminated fresh produce. With nearly 70% of 
fresh vegetables and about 45% of fresh fruits consumed 
in the U.S. being domestically grown, the stakes are high 
for public health and the economy (53). The U.S. Centers 
for Disease Control and Prevention (CDC) estimated that 
around 46 percent of foodborne illness outbreaks result from 
fresh produce and nuts, and safety measures remain a critical 
issue in the supply chain.

The U.S. fresh produce industry heavily depends on 
immigrant and refugee labor, with most of them from 
non-English-speaking backgrounds (28). The Food Safety 
Modernization Act (FSMA) Produce Safety Rule (PSR) 

was released in November 2015, and it defines the minimum 
standards for various farm activities like growing, harvesting, 
packing, and holding of fresh produce used in direct human 
consumption (without processing) (61). The Produce Safety 
Alliance (PSA) is an educational partnership between the 
Food and Drug Administration (FDA), the United States 
Department of Agriculture (USDA), and Cornell University 
to train fresh produce growers about the minimum 
requirements included in the FSMA Produce Safety Rule. 
The training aims to mitigate microbial contamination 
risks in the fresh produce supply chain and assist growers 
to comply with the regulation. However, these efforts are 
lacking among non-English-speaking farmworkers and 
growers, where training curricula are mostly in English. Since 
immigrant workers are a major source of the workforce in 
the agriculture industry of the U.S., it is crucial to fill this 
educational gap to sustain the credibility of the fresh produce 
chain. This gap can be bridged by developing training 
materials such as visual education aids, videos, and posters to 
ensure that those educational resources are clear, culturally 
appropriate, and easily understood (4).

This literature review looks at the challenges faced by 
immigrant fresh produce growers and farm workers in the 
U.S. who don't speak English. It focuses on factors that cause 
fresh produce outbreaks, the current food safety regulations, 
and the obstacles to food safety education. The review also 
discusses the educational resources that could help the non-
English-speaking workforce on fresh produce farms while 
intending to offer ideas for improving food safety education.

Fresh produce outbreaks and foodborne illness in the U.S.
Globally, approximately 600 million people become sick 

due to foodborne illness, and 420,000 die each year (63). The 
CDC defines an outbreak as a situation where two or more 
individuals get sick with the same illness after eating the same 
type of food (10). In the U.S., the CDC and the FDA play 
crucial roles in investigating and responding to foodborne 
outbreaks (13). The FDA and the USDA Food Safety and 
Inspection Service (USDA - FSIS) mandate food recalls 
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(48). Foodborne illness estimations from the CDC reveal 
that around 48 million people become sick due to foodborne 
pathogens every year in the U.S.–out of these, 128,000 
individuals get hospitalized, and nearly 3,000 individuals lose 
their lives (9).

With high per capita consumption of fresh produce like 
vegetables and fruits in the U.S. (58), foodborne illnesses 
from contaminated produce are very likely, especially 
when consumed raw (35). The key pathogens causing 
foodborne illnesses through contaminated fresh produce 
include Salmonella (43.1%), Escherichia coli (68.8%), and 
Listeria monocytogenes (51.1%) (11). Fresh produce, such 
as tomatoes, sprouts, leafy greens, and cantaloupes have 
a high risk of causing foodborne outbreaks. Foodborne 
outbreaks from fresh produce are recurrent despite efforts 
to prevent them (34). Leafy greens are one of the most 
common food vehicles for contamination through E. coli 
and L. monocytogenes. In 2021, the CDC investigated 74 
possible multistate outbreaks, out of which 47 (64%) had 
their sources identified. Among these solved outbreaks, 28 
(60%) were due to contaminated food (12). Among all the 
cases examined, just 25 outbreaks had a confirmed source, 
with five outbreaks linked to leafy greens and one associated 
with underground or root vegetables. Notably, the latter was 
responsible for the highest number of illnesses reported in 
solved foodborne outbreaks, totaling 1,040 cases.

Common causes of fresh produce outbreaks
Fresh produce can be contaminated with different 

foodborne pathogens, which pose a risk to public health, and 
this contamination can occur throughout different stages, 
including production, harvesting, processing, packaging, and 
distribution. Biological contamination of fresh produce on 
farms is a particular concern, where pathogens like E. coli, 
Salmonella, Campylobacter, L. monocytogenes, and Arcobacter 
are commonly found in manure, agricultural water, and 
compost (20). Some of the common causes of contamination 
on farms are biological soil amendments of animal origin 
(BSAAOs), improper hygiene from workers and visitors, and 
sick workers working on the farms. These will be discussed in 
more detail below.

1. Biological Soil Amendments of Animal Origin
(BSAAOs)

BSAAOs, including manure, compost, poultry litter, 
and biosolids, enhance soil quality but may introduce 
microorganisms such as E. coli, Salmonella, and L. 
monocytogenes as well as parasites like Cryptosporidium and 
Toxoplasma to soil and produce crops (16, 27). Salmonella, 
E. coli, and L. monocytogenes are related to different types 
of BSAAOs in that fresh manure poses a more significant 
threat than composted ones (1, 8, 32). Manure from animals 
including cattle, swine, and poultry may contain pathogens 
such as E. coli, Salmonella, and L. monocytogenes, and raw 

untreated and improperly stored or applied manure is 
more likely to transfer pathogenic to produce crops than 
composted materials (8, 26, 33).

The foodborne pathogens present in both soil and 
fresh produce growing in the soil treated with BSAAOs 
significantly decrease when the current National Organic 
Program (NOP) wait-time of 90-120 days is implemented, 
reiterating how safe food practices on the farm can ensure 
fresh produce safety (52). These wait times cover the fact 
that different crops may become more or less susceptible 
to microbial contamination depending on factors such as 
the surface of the produce, its proximity to the ground, and 
the method by which it was harvested (38, 43, 54). Leafy 
greens, berries, and root crops are prone to contamination by 
these pathogens because of their complex structure, highly 
developed canopy, as well as their contact with the ground. 
On the other hand, vegetables that are less likely to be 
affected are those with hard external cover, for instance, bell 
peppers and cucumbers, because they are less rough, grow 
above ground, and have a simpler structure (1).

2. Hygiene (Workers and Visitors)
In fresh produce farms, there is the risk of contamination 

by various people, which may include workers and visitors. 
The FSMA PSR emphasizes providing information to 
the visitor about the food safety policies on the farm, the 
provision of adequate facilities like handwashing stations 
and restrooms for personal hygiene, and proper management 
of visitor access food contact zones in the farm (61). 
Contamination can occur through infected workers handling 
produce on the farm and through contaminated workers’ 
clothes if the workers do not implement hygiene measures 
(24).

Farm workers working with dirty hands can also become 
a source of pathogens, which can contaminate fresh produce 
if the farm workers are involved in the harvesting, handling, 
and packaging processes. Illnesses can also be caused by 
pathogens like norovirus, hepatitis A, and Shigella, which 
may be contracted through direct contact if farm workers 
do not wash their hands (42). Moreover, workers touching 
food contact surfaces, equipment, or harvested produce 
with contaminated hands can lead to the further spread of 
pathogens. Handwashing is the main weapon in reducing 
such microbes from hands so that the risk of contamination 
of produce or transmission to others is decreased. Hands 
should be washed after using the restroom, coughing, 
sneezing, before and after eating foods, and handling soiled 
or dirty tools, equipment, work surfaces, and after handling 
garbage (7).

3. Worker Health
The health status of a farm worker is critical in preventing 

the microbial contamination of fresh produce. If sick or 
injured workers handle produce crops, they may introduce 
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pathogens through contact with produce, respiratory 
secretions, or bodily fluids (47). So, it is important to identify 
symptoms that can result in contamination and pose a threat 
to public health (41). To prevent this risk, workers who have 
any symptoms like fever, diarrhea, stomach pain, jaundice, 
vomiting, or other symptoms of foodborne pathogens must 
immediately notify the farm supervisor. Such workers are 
best to stay home until they are symptom-free, but they must 
not handle fresh produce if they must be at the farm for some 
reason. Moreover, if workers have open sores or boils, they 
should also be prohibited from handling the produce directly. 
In case of an injury, first aid kits should also be available in a 
convenient location within the working areas on the farm and 
they should be monitored monthly to ensure that they are 
properly stocked (25).

Fresh produce safety regulations in the U.S.
The FSMA PSR was developed to protect fresh produce 

by ensuring proper identification and management of 
biological risks from poor agricultural practices, food safety 
ignorance among growers, and various hazards on farms 
(6, 64). Specific guidelines for the application of compost 
and manure for organic farmers to comply with the organic 
certification are offered by the National Organic Program 
(NOP) for organic farms (39). This guideline is also 
recommended for non-organic growers as well who use 
untreated animal manure on their farms.

However, within the FSMA PSR, there are exemptions: 
producers who operate on a small scale and supply locally 
in a 275-mile radius/inside the local state and consistently 
make under $25,000 in total produce sales annually for 3 
years, adjusted for inflation, are exempt from the rule (61). 
This results in smaller producers often having little to no 
knowledge of food safety standards and no governmental 
inspection of their fresh produce safety practices (5). 
Small-scale growers, especially the ones who also work with 
domestic or wild animals close to produce growing areas, 
need to understand the intricate and diverse ways in which 
microbial contamination can occur unless they increase their 
awareness of safety (36).

Immigrant and refugee farm workers/growers in the U.S.
Immigrants are a huge part of the U.S. population, and 

they contribute greatly to its economy. About 13.7 percent of 
the total population, or about 44.9 million immigrants were 
in the U.S. in 2018. Over the years, immigration trends have 
changed, with the immigrant population increasing from 9.6 
million in 1970 to 44.9 million in 2018. Mexico is the largest 
country of origin, accounting for 24 percent of the total, suc-
ceeding India (6%), China (5%), the Philippines (4.5%), and 
El Salvador (3%); the immigration trend shows a growing 
number of African and Asian immigrants in recent years (2).

More than three-quarters of the 2.4 million farm laborers 
are immigrants, and the farming industry in the U.S. is 

heavily dependent on immigrant workers. So, it becomes 
important that our immigrant farm workers are properly 
aware of proper food safety measures while working on 
the farm (15). Nearly 258,000 immigrants received H-2A 
visas as agricultural workers just in the year 2019; however, 
more than double the number of these immigrant workers 
are in the U.S., working as unauthorized immigrants. These 
workers, distributed throughout various states in the U.S., are 
so critical that the estimation of the fall of agricultural output 
if foreign-born workers are to be lost is 30-60 billion in the 
dairy industry alone (23).

In the U.S., the refugee population is also growing 
food, particularly in urban areas. Refugees have long been 
resettled in the U.S., with thousands of people arriving at 
the U.S. border or already in the country seeking asylum 
each year (29, 62). The U.S. Refugee Admissions Program 
allows refugees to be admitted to the U.S., with allocation 
through the family preference system. Midwestern states 
have always welcomed refugees from Africa and Southeast 
Asia who speak various languages (3). Most of these refugee 
populations prefer agriculture as a preferred occupation 
because it offers opportunities for placemaking, longer-term 
integration, and control of the food supply (22). In the U.S., 
refugees often return to their primary occupation, farming, 
with assistance from non-governmental organizations in 
community gardens or training garden plots. (21, 24, 30).

Fresh produce safety education: Gaps and barriers
Reducing fresh produce contamination and the resulting 

foodborne illnesses requires educational resources on fresh 
produce safety. In response to this need, the Produce Safety 
Alliance (PSA) has taken the initiative and introduced 
training programs like the FSMA-PSA Grower Training 
Course and Train-the-Trainer Course, both to educate 
produce safety educators as well as to help fresh produce 
growers learn about safety practices. In Pennsylvania, 
community-tailored efforts have produced educational 
materials and provided training to Latino fresh produce 
growers and farmworkers (44). The Kansas Department of 
Agriculture (2021) also provides resources for food safety, 
from food safety information to information about farmers’ 
markets and consumer safety. Assessments of Midwest 
growers' needs to comply with the PSR have led to the 
development of educational materials tailored to the specific 
challenges faced by fresh produce growers in the region (45).

However, with PSA grower training courses available 
in just five languages, including English, and most of the 
other educational resources developed mainly for English-
speaking audiences, communication challenges for other 
non-English-speaking farm workers or growers in the U.S. 
are a major challenge (19). Language difficulties, along with 
cultural differences, make traditional educational resources 
less accessible and understandable for non-English-speaking 
growers. Among a few key problems in ensuring food safety 
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on produce farms is the lack of written food safety plans, 
financial resources, farm infrastructure, and language barriers 
(46). Non-English-speaking farming communities may 
struggle to understand food safety programs, resources, and 
policies with food safety not being a critical part of their 
traditional farming approach in their native countries (60). 
Additionally, cultural differences and limited schooling 
result in a lack of foundational knowledge of key food safety 
measures for underserved populations, including migrant 
workers and refugees (40).

Languages other than English can be used to provide the 
program information to help remove language barriers and 
to communicate more effectively with such non-English 
speaking audiences. This was demonstrated to improve the 
food safety practices of food workers who used culturally 
appropriate training materials, and it is suggested that such 
training programs be evaluated through the feedback of the 
target population. If standardized materials contain pictures 
or examples of culturally different target populations, it 
is important to address their differences while designing 
interventions for culturally diverse communities. It is often 
necessary to modify educational material, and in doing 
so, it is important to consider the cultural differences of 
the audience, and the pictures and examples provided in 
standardized materials (49, 59).

Preferred educational resources for non-English-
speaking farm workers/growers

Customized educational materials specifically targeting 
the needs of immigrant farm workers and growers in the U.S. 
produce safety is necessary. It is possible to overcome the 
barriers they face and help them produce safe and healthy 
food with better outcomes by tailoring the resources to their 
requirements (18). To better address the fresh produce safety 
needs of this audience in the U.S., educational programming 
should be developed based on factors such as farm size, 
region, market access, and farm type. With workshops and 
partnerships with local agriculture extension services, this 
approach, combined with the training provided, would 
ensure that the training given is relevant and specific to the 
circumstances of their work environment (45, 56).

Over the past few years, it has been found increasingly 
that the use of visual educational resources has been more 
effective at engaging and educating individuals about 
promoting healthy behaviors like safe food-handling 
practices versus traditional text-based resources. The use of 
visual educational resources was found effective in improving 
participants' knowledge and behavior related to fresh produce 
safety (31). Infographics and videos are especially useful in 
helping to convey information regarding fresh produce safety. 
However, these resources must be tailored to the realities 
of the target audience's work place so that the materials are 
relevant and meaningful. Also, technical terms should be 
avoided in favor of everyday terms readily understood by the 
non-English speaking audience (37).

Posters have also been acknowledged as an efficacious 
educational tool due to their ability to convey complex 
information through visual imagery in a passively delivered 
educational intervention (14, 17, 51). Posters developed 
for safe handling practices of leafy greens in food service 
operations in Iowa and Kansas have shown positive impacts 
not only on the food safety behaviors of the workers but also 
on the microbial contamination level of the leafy greens (50). 
Hand hygiene educational posters tailored to the needs of 
agricultural growers who do not understand English are seen 
to have a positive impact on their handwashing practices and 
understanding (57). Food safety training can be improved 
by incorporating such posters for communicating food safety 
messages across a wide range of produce growers. More 
research into this area needs to be conducted to explore the 
capacity of visual educational resources to promote fresh 
produce safety practices.

CONCLUSIONS
In conclusion, foodborne outbreaks are a huge concern in 

the U.S. because of their huge negative effect on public health 
and the economy. Immigrant farm workers and growers, 
who are a large part of the fresh produce industry, continue 
to lack sufficient educational resources in their language and 
culture to understand current fresh produce safety measures. 
This gap, discussed in this review, needs to be filled with 
additional educational resources, such as visual aids, to help 
with comprehension and retention. More research into 
visual teaching materials like videos and posters in the fresh 
produce industry could be a good way to increase the use of 
visual aids in education for a wide range of groups. To help 
this deficiency, non-English speaking audiences can learn 
more about food safety with materials that are both visually 
appealing and relevant to their culture. These materials 
should be used in agricultural Extension programs and food 
safety training programs. This approach can result in better 
communication and education across non-tradition and non-
English-speaking growers to implement better food safety 
practices. Future work should create such visual education 
resources and evaluate the efficacy of videos and posters in 
increasing farm workers’ and produce growers’ knowledge.
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