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ABSTRACT
Objectives: Literature on occupational risks among organic farmers is scarce. This study explored 
safety practices and non-fatal injuries among organic producers, and the role of sociodemo
graphic, work, and farm characteristics on safety and injury. 
Methods: Cross sectional survey of certified organic crop producers in the Southwest (SW) region 
of the United States (US). The Organic Integrity Database was used for recruitment. Data were 
collected through an electronic and paper survey. 
Results: Analyses were conducted on 115 cases; response rate was estimated at 25%. A high 
majority of respondents owned their operation and were younger than 65 years, male, educated 
beyond high-school, and non-Hispanic whites. Less than half had more than 10 years of experi
ence in organic farming; one-third worked off the farm year-round. Safety practices were very 
basic despite the widespread use of equipment and machinery, and limited to wearing normal 
clothing and apparel such hats and glasses. About half of respondents (52.6%) reported non-fatal 
injuries in the past year; and one-third (32.7%) time lost due to injuries. The overall cumulative 
incidence rate was estimated at 5.3 injuries per 10 workers within the last year. The injury rate 
decreased with hours worked. Significant differences were found on gender and education level 
and safety practices, with female respondents and the more educated being more proactive in 
practicing safety. Those working less than 40 h/week, in farms smaller than 50 acres, using light 
machinery or compact utility tractors, and tractors without roll-over protection reported signifi
cantly higher injury frequency compared to their counterparts. 
Conclusion: This study contributes unique data on an essential workforce not captured by current 
occupational injury and illness surveillance systems. It identifies important personal and contex
tual factors that may contribute to safety and injury in this population. The findings indicate the 
need to promote safety and prevent injuries that result in work time lost. This study may also 
inform future occupational safety and health research and practice, including surveillance, injury 
prevention programs that target certain workers and production practices, and policies that 
support and protect the organic farmer.  
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Introduction

Organic agriculture has been described “as the 
application of a set of cultural, biological, and 
mechanical practices that support the cycling of on- 
farm resources, promote ecological balance, and 
conserve biodiversity.”1 Organic certification allows 
farmers to label and sell products as organic. 
Although still small, global organic farmland and 
retail sales continue to grow. Compared to 2018, 
organic farmland increased by 1.1 million hectares 
or 1.6% in 2019. This constituted 72.3 million 
hectares of organic agricultural land, or 1.5% of 
the world’s agricultural land.2

In the United States, certified organic cropland 
acres increased by 73% (to 3.5 million acres), pas
tureland and rangeland increased by 22% (to 
2.0 million acres), and certified operations 
increased by more than 80% (to 16,585) between 
2011 and 2019.3 The US Department of 
Agriculture (USDA) Organic Integrity Database 
(OID) lists more than 45,630 certified operations 
globally, of which 27,267 (60%) are located in the 
US (as of late April 2023). This growth is driven by 
consumer demand: in 2018, 40% of US adults said 
that most or some of the food they eat is organic.4
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Furthermore, agricultural producers are consid
ered essential workers,5 and local systems and 
small farmers, including organic farmers, play 
a key role in food availability and access. This 
was more evident during the COVID-19 pan
demic, and data show that sales of organic and 
fresh produce increased in 2020 and 2021.6–8

Agricultural injury and illness data

Agricultural work is recognized as one of the most 
dangerous occupations,9 and organic farmers are 
not immune to harm. However, none of the cur
rent injury and illness tracking systems identify 
organic producers or farmworkers independently 
from conventional farmers, and little is known 
about occupational safety and health in this popu
lation. The Bureau of Labor Statistics (BLS) and 
the Department of Labor (DOL) collect workplace 
data on injury and illness for agricultural workers 
through the Injuries, Illnesses, and Fatalities 
(IIF) program’s Survey of Occupational Injuries 
and Illnesses (SOII) and the Census of Fatal 
Occupational Injuries (CFOI).10 The 
Occupational Safety and Health Administration 
(OSHA) collects work-related injury and illness 
data from employers within specific industries, 
including agriculture-crop production.11 The 
National Institute for Occupational Safety and 
Health (NIOSH) collects data on incidence and 
causes of fatal farm-related injuries through the 
Fatality Assessment and Control Evaluation 
(FACE) Program.12 The National Agricultural 
Workers Survey (NAWS) collects demographic 
and employment data of hired crop workers by 
conducting face-to-face interviews. NAWS is com
prehensive and covers a variety of characteristics 
for the workers and their dependents, such as 
occupational injury and health history.13

While these systems and surveys provide long
itudinal injury and health data for agricultural 
workers, they do not identify the organic farmer; 
case reports may or may not mention the type of 
farm or production (e.g., organic). Overall, 
researchers have pointed out the many challenges 
and limitations of current surveillance of occupa
tional injuries and call for a more reliable national 
system, particularly on non-fatal injuries.14–17 

Some have also suggested surveillance efforts 

should be regionally focused, as farm, workforce, 
practices, and production differ regionally.18 

Fewer resources and funding have been allocated 
for the development of organic injury surveillance 
systems, and data on injury and illness and the 
safety and health of the organic farmer is scarce, 
particularly in the US.16,19,20

Furthermore, we should not assume that agri
cultural surveillance and research findings neces
sarily apply to the organic farmer. In the US, a few 
studies found relevant differences in sociodemo
graphic characteristics between conventional and 
organic farmers, such as age, education, sex, 
experience, and production practices.21–23 These 
findings may have implications for safety and 
health, as small-scale organic farming requires 
additional manual and physical work, which may 
constitute a higher risk for musculoskeletal 
injuries.16–19 Other studies found greater concern 
for the environment and long-term sustainability, 
and a greater willingness to incur present financial 
risk to gain future benefits among organic farmers 
compared to conventional.22,24 These concerns 
constitute additional sources of stress and may 
have implications for mental health and social 
indicators.

Organic farmer data

A source of organic farmers’ data is the National 
Agricultural Statistics Service (NASS), which has 
been conducting surveys with certified organic 
producers since 2008. These consist of various 
surveys (the most recent is the 2021 Certified 
Organic Survey),25 and special studies as part of 
the Census of Agriculture (COA), which is con
ducted every 5 years. While the organic survey 
focuses on acreage, production, sales and market
ing practices, the COA collects sociodemographic 
and work and farm data on “all farms” and “farms 
with organic sales.” The 2017 COA (the most 
recent for which data are available) included 
items on producer, farm, and work characteristics 
including sex, age, military service, primary occu
pation, place of residence, on farm/not on farm-, 
work off farm, and years in the present farm.26

While certain demographic and work and farm 
characteristics may be linked to occupational 
injury and illness, there is very little research
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exploring risks among organic farmers. As more 
agricultural workers engage in sustainable prac
tices, additional resources must be dedicated to 
support and protect these farmers. Research 
should typify the organic farmer, identify the pro
duction practices that may potentially contribute 
to injury and illness, and explore the intrapersonal, 
interpersonal, and contextual factors that may 
relate to safety and health in this population. The 
aim of this project, the Organic Farmer Safety, 
Health & Life Study (OFSHLS), was to develop, 
validate, and administer a comprehensive survey 
that typifies the certified organic crop producer 
and identifies multilevel factors that may contri
bute to occupational safety and health in these 
farmers. It was funded by the Southwest Center 
for Agricultural Health, Injury Prevention and 
Education (SW Ag Center), one of 12 NIOSH 
agricultural centers throughout the US. It focused 
on the five states served by the SW Ag Center: 
Arkansas (AR), Louisiana (LA), New Mexico 
(NM), Oklahoma (OK), and Texas (TX). This 
paper presents results on self-reported occupa
tional safety practices and non-fatal injuries.

Methods

This was a cross sectional survey study. Data were 
collected in late fall 2020 and spring 2021. The 
study was approved by the Institutional Review 
Board at the University of New Mexico Health 
Sciences Center. All participants were provided 
with an informed consent form and voluntarily 
consented to participate.

Participants and eligibility

Participants included US certified organic crop 
producers listed in the OID, a publicly available 
database of certified organic operations. It includes 
a variety of operations (e.g., crop, handling, live
stock, and wild crops) and certification status (e.g., 
as surrendered, suspended, revoked, other). 
Contact information consists of name (producer), 
phone, email, website, and physical and mailing 
address. Email address is not a mandatory field, 
and only a portion of listed operations include it.

The USDA defines the farm producer as the 
person who runs the farm, making day-to-day 

management decisions for the farm operation. 
She/he may be the owner, a member of the own
er’s household, a hired manager, a tenant, a renter, 
or a sharecropper.27 Qualifying criteria for this 
study included: (a) 18 years of age or older, (b) 
currently operating an organic crop farm in the 
five states of the study’s region, and (c) listing 
a valid postal and/or email address in the OID. 
Excluded were operations that solely engaged in 
handling and processing organic consumer 
products.

Recruitment

Email and postal mail were used for recruitment. 
An advanced search of the OID to identify crop 
operators in the study’s region returned 599 
records (TX: 348; NM: 91; AR: 85; OK: 56; LA: 
19). Since less than half listed an email address, an 
internet search (Google and Facebook) of organic 
operations was conducted to obtain additional 
emails. An initial invitation message was sent to 
219 operators with information on the study and 
a link to the informed consent and electronic 
survey. A postal mail recruitment was also 
launched for 399 producers who only listed 
a postal address or did not complete the electronic 
survey in the first recruitment wave. It consisted of 
a packet containing a cover letter, a copy of the 
informed consent, the paper survey, and 
a stamped self-addressed return envelope. 
Various institutional websites and social media 
outlets were also used for recruitment; as well as 
scheduled reminders via email, phone, and post
cards. The participation incentive consisted of 
a $25 merchandise card from a national hardware 
and home improvement store. It was offered to all 
participants who completed either the paper or 
electronic survey, and mailed to those who expli
citly accepted the incentive. Overall (after subtract
ing non-delivered emails and letters), a total of 499 
unduplicated invitations were sent out.

Data collection

Data were collected through the OFSHLS Survey, 
a theory-based, population-specific electronic and 
paper tool developed by the research team. The 
development process consisted of: (a) a search of
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the literature to identify domains of potential 
interest; (b) reiterated draft versions of the survey; 
(c) review by experts in public health, social and 
behavioral sciences, epidemiology, occupational 
health, and agricultural research; and d) pilot test
ing and feedback session with actual organic farm
ers. This process contributed to the face and 
content validity of the instrument. The final ver
sion consists of 179 items on a variety of domains, 
including four multi-item questions on safety 
practices and non-fatal injuries. The survey also 
includes a sociodemographic section, as well as 
work and farm characteristics. Details on the 
OFSHLS Survey and its psychometric properties 
are forthcoming.

REDCap (Research Electronic Data Capture), 
a secure web application, was used for recruitment 
and data collection. Paper survey data were manu
ally entered into the database by trained project 
staff. Respondents were assigned a unique ID 
number. The final dataset included 125 records, 
53 paper and 72 electronic surveys. Of those, 10 
were excluded from the analysis because they did 
not meet qualifying questions or provide answers 
to sociodemographic questions.

SPSS 27.0 (IBM SPSS Statistics, Armonk, NY: 
IBM Corp.) was used for analysis, which consisted 
of descriptive and bivariate statistics on all socio
demographic characteristics, work and farm char
acteristics, safety practices, and injury prevalence. 
Key sociodemographic, work, and farm variables 
are presented in Tables 1 and 2. Assessment of 
safety practices on the farm consisted of ten 
items (Table 3). A mean score was calculated to 
estimate the frequency of using any or all of the 
safety practices. Lower scores indicate less frequent 
use and/or use of fewer practices and higher scores 
more frequent use and/or use of more safety prac
tices. To measure self-reported non-fatal injuries, 
respondents were asked if they had experienced 
different types of injuries during the last 12  
months while doing activities on the organic 
farm to the extent that it required time away 
from work, restricted work activity, or necessitated 
medical treatment from a healthcare provider. 
Consistent with the BLS’ Occupational Injury and 
Illness Classification System (OIICS), injury type 
refers to nature, source, and event/exposure (see 
Table 4). For the present analysis, we created 

a dichotomous variable indicating whether or not 
the respondent had experienced at least one of 
these injury types. Pearson Chi-square and 
T-tests were used to assess the statistical signifi
cance of differences between safety practice score 
means and report of any injuries by work and 
farm characteristics.

Results

Response rate was estimated at 25%; NM and TX 
had the highest rates (40% and 39% respectively); 
AR and LA the lowest (5% and 1%). Table 1 pre
sents the sociodemographic characteristics of the 
sample. A high majority of respondents were 
younger than 65 years; male; and non-Hispanic 
whites. More than 85% had an education level 
beyond high school, and nearly 46% reported 
a household income of more than $100,000.

Table 1. Social demographic characteristics of respondents.
Count Percent Valid N

Age
Under 35 11 1.8% 102
35–44 21 2.6% 102
45–54 20 19.6% 102
55–64 16 15.7% 102
65 and over 34 33.3% 102
Gender
Female 38 37.6% 101
Male 62 61.4% 101
Another gender 0 .0% 101
Prefer not to disclose 1 1.0% 101
Race/Ethnicity
Hispanic or Latino 15 16.0% 94
Non-Hispanic White 71 75.5% 94
Non-Hispanic Asian, Black, Native 

American, or Multi-Racial
8 8.5% 94

Education Level
Less than High School Diploma 2 2.0% 101
High School Diploma 11 1.9% 101
Some College or 2-Year Degree 20 19.8% 101
4-Year College Degree 38 37.6% 101
Graduate Degree 30 29.7% 101
Annual Household Income
Under $25,000 8 8.5% 94
$25,000–$49,999 13 13.8% 94
$50,000–$99,999 30 31.9% 94
$100,000–$249,999 43 45.7% 94
Household Size
Lives alone 15 14.9% 101
Lives with 1 other person 40 39.6% 101
Lives with 2 other people 17 16.8% 101
Lives with 3 or more other people 29 28.7% 101
Marital Status
Married or cohabitating 76 74.5% 101
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Regarding work and farm characteristics 
(Table 2), a very high majority owned their opera
tions, and less than half had more than 10 years of 
experience in organic farming; more than 60% 
worked off the farm year-round, and of those nearly 
one-fourth worked between 21 and 40 hours/week. 
A slight majority operated less than 50 acres of 

organic production at the time of the survey, nearly 
62% used heavy machinery (e.g., utility tractor), and 
30% sub-compact and compact utility tractors. 
Practically, all used hand tools or light machinery 
such as tillers and walk behind tractors.

Table 3 presents the frequency of use of basic 
protective equipment. Face mask and ear protec
tion were less frequently reported; long sleeves and 
pants, gloves, hats, and eye protection were more 
frequent.

About half of respondents (52.6%; n = 51) 
reported non-fatal injuries in the past year, and 
one-third (32.7%; n = 33) time lost due to injuries. 
Of those, 78% (n = 78) indicated they missed none 
or less than 1 day; 18% (n = 18) between 1 and 7  
days; and 5% (n = 5) more than 1 week. The three 
top reported injuries related to weather exposure, 
body mechanics/ergonomics, and wounds 
(Table 4).

Significant differences on gender and safety prac
tices were found, with female respondents being 
more proactive in practicing safety (p < .047). 
While the more educated (with a 4-year degree or 
more) scored significantly higher on safety practices 
compared to their less educated counterparts (less 
than 4-year college degree) (p < .009), they also 
reported more injuries (p < .037) and work time 
lost (p < .011) than the less educated.

Table 5 presents associations between safety 
practices, non-fatal injuries and work and farm 
characteristics. Those using hand tools scored sig
nificantly higher in safety practices compared to 
those who did not use hand tools (p < .004). Those 
working less than 40 hours/week, in farms smaller 
than 50 acres, using light machinery or compact 
utility tractors, and tractors without roll-over pro
tection reported significantly higher injury fre
quency compared to their counterparts (p < .013; 
p < .019; p < .031; p < .036 respectively).

Table 2. Work and farm characteristics of respondents.
Count Percent Valid N

Operator Type
Owner operator 93 83.0% 112
Worker (non-owner) 19 17.0% 112
Years of Experience in Farming
More than 10 years in farming 84 77.8% 108
More than 10 years in organic farming 45 41.3% 109
Work Commute
Live on the farm/home is the farm 60 55.6% 108
More than 10 mile commute to farm 37 34.3% 108
Hours per Week of Work on the Farm
40 or fewer hours per week 36 33.3% 108
41–60 hours per week 35 32.4% 108
more than 60 hours per week 37 34.3% 108
Work Off of the Farm
Work a job off of the farm 33 31.1% 106
Work job off the farm 12 months/year 19 61.3% 31
Hours per week work job off of farm
1–20 hours per week 21 63.6% 33
21–40 hours per week 8 24.2% 33
More than 40 hours per week 4 12.1% 33
Organic Acres Currently in Production
50 or more acres 52 48.6% 107
Methods of Growing Crops
Under cover (with or without open field) 36 34.0% 106
Open field ONLY (no crops grown under 

cover)
70 66.0% 106

Livestock
Animals present on the farm 55 41.4% 107
Tools and Machinery in Use
Hand tools 68 59.1% 115
Light machinery (tiller, walk behind 

tractors)
43 37.4% 115

Sub-compact and compact utility tractors 35 3.4% 115
Heavy machinery (utility tractors, etc.) 71 61.7% 115
Other 4 3.5% 115
Tractor
Roll-over protection or enclosed cab 78 86.7% 90
Front-end loader 62 68.9% 90

Table 3. Frequency of using basic protective equipment.
Never Rarely Occasionally Often Always Valid N

Gloves 5.0% 5.0% 22.8% 38.6% 28.7% 101
Wide brimmed hat 11.0% 6.0% 21.0% 29.0% 33.0% 100
Long sleeves 3.0% 8.0% 21.0% 29.0% 39.0% 100
Long pants 2.0% 1.0% 7.0% 17.0% 73.0% 100
Mask 19.0% 23.0% 33.0% 16.0% 9.0% 100
Water resistant sunscreen-SPF 30+ 27.6% 17.3% 11.2% 22.4% 21.4% 100
Ear protection 29.0% 22.0% 30.0% 14.0% 5.0% 100
Eye protection 10.0% 11.0% 26.0% 30.0% 23.0% 100
Safety shoes 31.0% 12.0% 16.0% 13.0% 28.0% 100
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Discussion

This study aimed at exploring occupational safety 
practices and injuries among US certified organic 
crop producers in the SW region. It also analyzed 
the role of sociodemographic, work, and farm 
characteristics on safety practices and injury.

Results show a young, educated, married, or 
cohabitating, and white sample with a medium to 
high annual household income. Of significance is 
that 67% of the respondents were younger than 65  
years of age; and nearly 11% were “young produ
cers,” defined as those younger than 35 years of 
age. These results are consistent with national data 
showing that the share of young farmers continues 
to increase,28 and reports indicating that farm 
operators are younger in the organic sector than 
in the overall agriculture sector.29,30 This is impor
tant as the US farm producer population continues 
a long-term trend of aging;31 organic producers 
may supply a much-needed workforce 
replacement.

To put these results into perspective, Table 6 
presents selected sociodemographic and work and 
farm characteristics for this study’s sample and 
2017 COA organic producer data for the US and 
SW region. However, any comparison may be 

made cautiously as organic farming is a rapidly 
evolving practice and 3–4 years may be 
a significant data gap.

On ethnicity and race, Hispanic/Latino partici
pants were overrepresented in this study (16%) 
compared to 2017 COA data for all US farms 
(3.3%); and non-Hispanic whites were underrepre
sented (75% vs. 95%).32 Data show that a majority 
of Hispanic, Latino, or Spanish origin participants

Table 4. Self-reported non-fatal injuries in the last 12 months 
while doing activities on the organic Farm×.

Count Percent
Valid 

N

Exposure to environmental heat or cold (e) 26 26.0% 100
Lifting, lowering, bending, pushing, pulling, 

turning, twisting (e)
22 22.0% 100

Cuts, lacerations, punctures, bruises, or 
contusions (n)

22 21.8% 101

Bites or stings (e) 18 17.6% 102
Sprains, strains, or tears (n) 13 12.9% 101
Exposure to noise (e) 12 12.0% 100
Falls (e) 10 9.8% 102
Contact with hot or cold objects or 

substances (e)
7 7.0% 100

Being struck by object or equipment (e) 6 6.0% 100
Tendonitis or carpal tunnel syndrome (n) 6 5.9% 102
Being struck by animal (e) 4 4.0% 101
Exposure to harmful substance-skin, eyes, 

nose, other exposures (e)
3 3.0% 100

Handheld object or equipment (s) 3 3.0% 100
Multiple traumatic injuries with fractures (n) 2 2.0% 102
Roadway accident (e) 1 1.0% 99
Amputations (n) 0 .0% 102
Chemical burns and corrosions, heat, or 

thermal burns (n)
0 .0% 101

*n= nature, s=source, e=event/exposure. 

Table 5. Safety practices and non-fatal injuries by work and 
farm characteristics.

Safety 
Practices 

Scale Any Injuries

Mean Sig. Percent Sig.

Years of Experience in Farming
10 or less years of experience 2.60 0.150 54.5% 0.792
11 or more years of experience 2.34 51.4%
Hours per Week Worked on the 

Farm
<40 hours per week 2.47 0.511 71.0% 0.013
40 + hours per week 2.37 43.9%
Farm Size
<50 acres 2.42 0.617 65.3% 0.019
50 + acres 2.35 41.3%
Method of Growing Crops
Under Cover 2.38 0.862 58.8% 0.328
Open Field ONLY (none grown under 

cover)
2.41 48.4%

Presence of Livestock on the Farm
No animals on the farm 2.48 0.265 54.2% 0.683
Animals on the farm 2.31 50.0%
Tools & Machinery Used on the 

Farm
Hand Tools

No hand tools 2.11 0.004 51.5% 0.880
Hand tools 2.56 53.1%

Light Machinery/Sub-Compact & 
Compact Utility 

Tractors
No light machinery or sub-compact 
/compact utility 
tractors

2.28 0.086 42.0% 0.031

Light machinery or sub- compact/ 
compact utility 
tractors

2.54 63.8%

Heavy Machinery/Utility Tractors
No heavy machinery or utility 
tractors

2.56 0.128 64.7% 0.079

Heavy machinery or utility tractors 2.32 46.0%
Tractors: Front-End Loader

No front-end loader 2.22 0.147 37.0% 0.050
Tractor with front-end loader 2.47 60.0%

Tractors: Roll-Over Bar
Tractor does not have roll-over 
protection

2.65 0.207 81.8% 0.036

Tractor equipped with roll-over 
protection bar or 
enclosed cab

2.35 47.9%

*Bolded items had p-values <0.05. 
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in the 2017 COA were in Texas and NM; they 
were also mostly white, younger, and more likely 
to have recently started farming in the US.31

These results add to the limited sociodemo
graphic data on the US organic producer and to 
understand the work and farm conditions of this 
workforce. Demographic and social characteristics 
have potential safety and health implications, and 
data show that individual factors relate to biologic 
processes (e.g., mortality and morbidity) and influ
ence behavior, which are strong predictors of 
health outcomes.33 For instance, studies have 
found that younger, less educated, and older work
ers have an increased risk for injury; in part due to 
experience, access to resources, and functional 
limitations such as musculoskeletal disorders and 
hearing loss.34,35 Similarly, female farmers may 
face unique occupational risks due to physiology 
and gender norms.36,37

Regarding work and farm characteristics, new 
and beginning producers (those who have farmed 
for 10 years or less) constituted 22% of this study’s 
sample. This percentage is slightly lower than that 
estimated by the 2017 COA for all US farms 
(27%), but data show that beginning farmers are 
mostly on the East and West coasts, and that they 
are generally younger than the average age of all 
farmers (57.5 years).38 A much lower percentage of 
participants in this study reported living on the 
farm (56%) and working off the farm (31%), com
pared to 2017 national estimates for all farms (76% 
and 61% ,respectively); and a majority operated 
less than 50 acres of organic production at the 
time of the survey, which is much higher than 
the 25% estimated for all US farms.30 These results 
suggest that the organic farm in the SW region is 
mostly small and family owned. National data 
indicate that family farms remain a key part of 
US agriculture, making up 98% of all farms.39 

Finally, a high majority of respondents used 
heavy and light machinery (e.g. utility tractor, 
tillers, walk behind tractors).

Results on safety practices show that they were 
very basic despite the widespread use of equip
ment and machinery, and limited to wearing 
normal clothing and apparel such hats and 
glasses. This may relate to low perception of 
risk among small organic farmers, which has 
been reported previously.16 Nevertheless, more 
than half of respondents reported injuries in the 
past year, which for one-third resulted in time 
lost. The overall cumulative incidence rate was 
estimated at 5.3 injuries per 10 workers within 
the last year; and 3.4 for injuries involving days 
away from work. The injury rate decreased with 
hours worked: 7.1 per 10 workers for those work
ing less than 40 hours/week; 5.0 for those work
ing 41–60 hours/week; and 3.8 for those working 
60+ hours/week. Future studies should explore 
these differences, perhaps those working less 
hours are less experienced or take on more 
risky tasks. Studies should also look at how 
injury rates among organic producers compare 
to those of conventional farmers. This may be 
challenging as surveillance reports usually com
bine injury and illness data,40 and studies on 
non-fatal work-related agricultural injuries have 
estimated inconsistent incidence rates, between

Table 6. Study’s sample and 2017 census of agriculture US and 
SW region certified organic producer data.

Sample 
(N = 115)

SW* 
(N = 761)

US* 
(N = 33,000)

%** %** %**

Age
Under 35 11% 19% 17%
Under 65 56% 74% 80%
65 and over 33% 22% 19%
Sex
Female 38% 36% 30%
Male 61% 64% 60%
Prefer not to disclose 1.0% - -
Race/Ethnicity
Hispanic/Latino Spanish 

origin
16% 11% 4%

White 75% 91% 91%
Multi-racial 8% - <1%
Owned/Rented Land
Owner operator/Land 

owned
83% 42% 42%

Non owner/Land rented/ 
Leased

17% 29% 24%

Years of Experience in 
Farming

More than 10 years 78% 68% 62%
Place of Residence
Live on the farm/farm is 

home
56% 72% 69%

Work Off Farm (Days)
None 69% 56% 39%

*Estimates from: 2017 Census of Agriculture. Characteristics of All 
Farms and Farms with Organic Sales. United States Department of 
Agriculture, National Agricultural Statistics Service. Issued 
October 2019. Available at https://www.nass.usda.gov/Publications/ 
AgCensus/2017/Online_Resources/Organics_Tabulation/organictab. 
pdf. Accessed April 12, 2023. 

**Rounded to the nearest whole number. 
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1.4 and 16 per 100 full-time workers 
annually.41,42 Others have emphasized the chal
lenges in counting injuries in this industry, and 
estimated undercounts as high as 74%.43 

Furthermore, occupational injury and illness sur
veillance and reporting systems, like the SOII, 
exclude farms with less than 11 employees. This 
leaves out a very high majority of organic farms. 
In any case, considering that there are more than 
27,000 certified producers in the US, a 50% inci
dence adds up to a considerable number of inju
ries in this population.

A high majority of reported injuries related to 
environmental exposure, ergonomics, and 
wounds. While sprain or strain constitute the 
majority of crop worker injuries,9 injury data on 
organic farmers are very scarce and just recently 
US researchers have begun to point to the lack of 
data on this important subgroup of agricultural 
workers.16,19,20 Only a few studies have explored 
occupational safety and health issues, other than 
pesticide exposure, in this population,15,16,20,44–46 

and literature comparing occupational risk for 
injury and illness between organic and conven
tional farmers is very limited. Internationally, 
a Thai study found differences in age and sex 
between conventional and organic farmers, and 
in the use of machinery and equipment but not 
in self-reported injuries. The study also found sig
nificantly higher musculoskeletal injuries in the 
organic farming group.47 A United Kingdom 
study with organic horticulture workers found no 
difference in self-reported overall health between 
farmers following organic and conventional prac
tices, but those who worked on organic farms were 
happier than their counterparts.48 This warrants 
further research, as studies have found a positive 
correlation between happiness and physical 
health.48–50 A regional study on agricultural injury 
in the US identified “organic farming” as a risk 
factor for injury.15

Finally, results on associations between socio
demographic characteristics and outcomes of 
interest point to sex and education as the main 
variables related to safety practices, with female 
and more educated respondents being more 
conscious about safety. On injuries, use of 
machinery seems to be relevant. These results 
are consistent with recent research indicating 

that agricultural-related injuries are more fre
quent in males, and that tractors and other 
agricultural vehicles continue to be major 
sources of injury in this population.14,15 

Regarding work and farm conditions, smaller 
farms and less dedicated producers reported 
more injuries compared to their counterparts. 
Other studies found that full-time and larger 
farms constitute increased risks for injuries 
among agricultural workers.15,51

This study makes a strong contribution to the 
limited data on the certified organic crop producer 
and the personal and contextual factors that may 
contribute to safety and injury. Organic farmers 
are key contributors in the development of sus
tainable, local food systems, which have the poten
tial to promote community well-being by 
facilitating economic viability, strengthening social 
networks, increasing human and social capital, and 
promoting community resilience.19,52–54 

According to the USDA, organic farming is 
a strategy to make agriculture sustainable and 
responsive to consumer demand (https://www. 
usda.gov/oce/sustainability).

Limitations

This cross-sectional study does not provide long
itudinal data on safety and injury and trends and 
practices may change over time. Data on variables 
of interest were only available for those who com
pleted the survey, a comparative analysis of 
respondents and non-respondents was not possi
ble. The sample may not represent the entire US or 
regional organic producer population. However, 
using both postal mailing and electronic 
approaches for recruitment and data collection 
may have accommodated disparate preferences 
and resulted in a more diverse and representative 
sample. Participants were asked to report injuries 
“while doing activities on the organic farm” and it 
is possible that some reported injuries not neces
sarily related to occupational work. However, the 
item is consistent with the BLS’s definition of 
occupational injury: “any wound or damage to 
the body resulting from an event in the work 
environment,” The response rate was typical of 
survey studies and results on certain sociodemo
graphic and work and farm characteristics were
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consistent with data reported by national surveil
lance systems. Responses were self-reported, which 
may reflect respondents’ personal biases as well as 
the individual characteristics and experiences of 
only those who chose to participate, but self- 
reported questionnaires are widely used in obser
vational studies.

Conclusion

Organic farmers constitute an essential work
force. While reliable data is critical to prevent 
occupational injuries and illness, national surveil
lance systems do not collect data on organic 
farmers. Since risk factors for agricultural injury 
vary by region, there is a need for regional occu
pational studies and data on this population. The 
results of this study contribute to typify the cer
tified organic producer in the SW region of the 
US, and to identify important personal and con
textual factors that may contribute to injury in 
these farmers. Findings indicate the need to pro
mote safety and prevent injuries that result in 
work time lost, which may be a significant chal
lenge for the economic sustainability of the farm. 
Although a high majority are non-fatal, injuries 
still constitute a public health problem in small- 
scale agriculture as they impact not only the 
farmer but also the entire family. This study 
highlights the need for systematic collection of 
safety and injury data in this population. The 
results may inform future occupational safety 
and health research and practices, including sur
veillance and injury prevention programs that 
target certain sociodemographic and production 
practices, and policies that support and protect 
organic farmers.

Acknowledgments

The authors want to thank all farmers who participated in the 
study.

Disclosure statement

No potential conflict of interest was reported by the 
author(s).

Funding

This project was supported by 1) The Southwest Center for 
Agricultural Health, Injury Prevention, and Education 
through Cooperative Agreement # U54-0H007541 from 
CDC/NIOSH; and 2) Grant No. 2U540H007541-16 from 
the National Institute for Occupational Safety and Health. 
The content is solely the responsibility of the authors and 
does not necessarily represent the official views of The 
University of Texas Health Sciences Center at Tyler or the 
National Institute for Occupational Safety and Health

References

1. AMS. Introduction to organic practices. Agricultural 
Marketing Service, US Department Of Agriculture. 
Available at: https://www.ams.usda.gov/publications/ 
content/introduction-organic-practices. 2015.

2. Willer H, Trávníček J, Meier C, Schlatter B, editors. 
The World of Organic Agriculture-Statistics and 
Emerging Trends 2021. Bonn (v20210301): Research 
Institute of Organic Agriculture FiBL, Frick, and 
IFOAM – Organics International; 2021.

3. ERS. Organic agriculture-overview. Economic Research 
Service, US Department Of Agriculture. Available at: 
https://www.ers.usda.gov/topics/natural-resources- 
environment/organic-agriculture.aspx. 2022.

4. Funk C, Kennedy B, Hefferon M Public perspectives 
on food risks: Americans are closely divided over 
health risk from food additives and genetically mod
ified foods. Pew Research Center. Available at: https:// 
www.pewresearch.org/science/2018/11/19/public- 
perspectives-on-food-risks/. November, 2018.

5. US Department of Homeland Security. Advisory mem
orandum on ensuring essential critical infrastructure 
workers’ ability to work during the COVID-19 
response. Available at: https://www.cisa.gov/sites/ 
default/files/publications/essential_critical_infrastruc 
ture_workforce-guidance_v4.1_508.pdf. 2021.

6. Askew K Organic food’s coronavirus boost: health 
crises have a long-term impact on consumer demand. 
Food Navigator-Europe.Available at: https://www.food 
navigator.com/Article/2020/05/06/Organic-food-gets- 
coronavirus-boost?utm_source=newsletter_dailyan 
dutm_medium=emailandutm_campaign=06-May 
-2020. May 6, 2020.

7. Ewing-Chow D COVID-19 has given consumers five 
new reasons to eat local. Forbes Food & Drink. 
Available at: https://www.forbes.com/sites/daphnee 
wingchow/2020/07/30/covid-19-has-given-consumers- 
five-new-reasons-toeat-local/?sh=38fdfb2e3ccc. July 30, 
2020.

8. OTA. U.S. Organic Industry Survey 2022. Organic 
trade association. Available at: https://ota.com/organic- 
market-overview/organic-industry-survey. 2022.

176 F. SOTO MAS ET AL.

https://www.ams.usda.gov/publications/content/introduction-organic-practices
https://www.ams.usda.gov/publications/content/introduction-organic-practices
https://www.ers.usda.gov/topics/natural-resources-environment/organic-agriculture.aspx
https://www.ers.usda.gov/topics/natural-resources-environment/organic-agriculture.aspx
https://www.pewresearch.org/science/2018/11/19/public-perspectives-on-food-risks/
https://www.pewresearch.org/science/2018/11/19/public-perspectives-on-food-risks/
https://www.pewresearch.org/science/2018/11/19/public-perspectives-on-food-risks/
https://www.cisa.gov/sites/default/files/publications/essential_critical_infrastructure_workforce-guidance_v4.1_508.pdf
https://www.cisa.gov/sites/default/files/publications/essential_critical_infrastructure_workforce-guidance_v4.1_508.pdf
https://www.cisa.gov/sites/default/files/publications/essential_critical_infrastructure_workforce-guidance_v4.1_508.pdf
https://www.foodnavigator.com/Article/2020/05/06/Organic-food-gets-coronavirus-boost?utm_source=newsletter_dailyandutm_medium=emailandutm_campaign=06-May-2020
https://www.foodnavigator.com/Article/2020/05/06/Organic-food-gets-coronavirus-boost?utm_source=newsletter_dailyandutm_medium=emailandutm_campaign=06-May-2020
https://www.foodnavigator.com/Article/2020/05/06/Organic-food-gets-coronavirus-boost?utm_source=newsletter_dailyandutm_medium=emailandutm_campaign=06-May-2020
https://www.foodnavigator.com/Article/2020/05/06/Organic-food-gets-coronavirus-boost?utm_source=newsletter_dailyandutm_medium=emailandutm_campaign=06-May-2020
https://www.foodnavigator.com/Article/2020/05/06/Organic-food-gets-coronavirus-boost?utm_source=newsletter_dailyandutm_medium=emailandutm_campaign=06-May-2020
https://www.forbes.com/sites/daphneewingchow/2020/07/30/covid-19-has-given-consumers-five-new-reasons-toeat-local/?sh=38fdfb2e3ccc
https://www.forbes.com/sites/daphneewingchow/2020/07/30/covid-19-has-given-consumers-five-new-reasons-toeat-local/?sh=38fdfb2e3ccc
https://www.forbes.com/sites/daphneewingchow/2020/07/30/covid-19-has-given-consumers-five-new-reasons-toeat-local/?sh=38fdfb2e3ccc
https://ota.com/organic-market-overview/organic-industry-survey
https://ota.com/organic-market-overview/organic-industry-survey


9. NIOSH. Agricultural safety. National Institute For 
Occupational Safety And Health, Centers For Disease 
Control And Prevention. Available at: https://www.cdc. 
gov/niosh/topics/aginjury/default.html. 2023.

10. US Bureau of Labor Statistics. About IIF. Available at: 
https://www.bls.gov/iif/overview/about-injuries- 
illnesses-and-fatalities.htm. 2019.

11. OSHA. Establishment specific injury and illness data. 
US Department of Labor. Available at: https://www. 
osha.gov/Establishment-Specific-Injury-and-Illness- 
Data. n.d.

12. NIOSH. Fatality assessment and control evaluation 
(FACE) program. National Institute for Occupational 
Safety and Health, centers for disease control and 
prevention. Available at: https://www.cdc.gov/niosh/ 
face/default.html. 2022.

13. US Department of Labor. National Agricultural 
Workers Survey. Public Data. Employment and 
Training Administration. Available at: https://www. 
dol.gov/agencies/eta/national-agricultural-workers- 
survey/data. n.d.

14. Gorucu S, Michael J, Chege K. Nonfatal agricultural 
injuries treated in emergency departments: 2015-2019. 
J Agromedicine. 2022;27(1):41–50. doi:10.1080/ 
1059924X.2021.1913271.

15. Johnson A, Baccaglini L, Haynatzki GR, Achutan C, 
Loomis D, Rautiainen RH. Agricultural injuries among 
farmers and ranchers in the central United States dur
ing 2011-2015. J Agromedicine. 2021;26(1):62–72. 
doi:10.1080/1059924X.2020.1845268.

16. Soto Mas F, Handal AJ, Rohrer RE, Tomalá Viteri E. 
Health and safety in organic farming: a qualitative 
study. J Agromedicine. 2018;23(1):92–104. doi:10.1080/ 
1059924X.2017.1382409.

17. Weichelt B, Scott E, Burke R, Shutske J, Gorucu S, 
Sanderson W. What about the rest of them? Fatal 
injuries related to production agriculture not captured 
by the Bureau of Labor Statistics (BLS) census of fatal 
occupational injuries (CFOI). J Agromedicine. 2022;27 
(1):35–40. doi:10.1080/1059924X.2021.1956663.

18. Scott E, Weichelt B, Lincoln J. The future of 
U.S. agricultural injury surveillance needs 
collaboration. J Agromedicine. 2023 Jan;28(1):11–13. 
doi:10.1080/1059924X.2022.2148032.

19. Reganold J, Wachter J. Organic agriculture in the 
twenty-first century. Nat Plants. 2016;2(2):15221. 
doi:10.1038/nplants.2015.221.

20. Rosero DV, Soto Mas F, Sebastian R, Guldan S, 
Casanova V, Nervi L. COVID-19 prevalence and pre
vention behaviors among US certified organic 
producers. J Occup Environ Med. 2021;63(12):e937– 
e943. doi:10.1097/JOM.0000000000002411.

21. Flaten O, Lien G, Ebbesvik M, Koesling M, Valle P. Do 
the new organic producers differ from the ‘old guard’? 
Empirical results from Norwegian dairy farming. 
Renew Agric Food Syst. 2006;21(3):174–182. 
doi:10.1079/RAF2005140.

22. Läpple D. Comparing attitudes and characteristics of 
organic, former organic and conventional farmers: evi
dence from Ireland. Renew Agric Food Syst. 2013;28 
(4):329–337. doi:10.1017/S1742170512000294.

23. Parshall CA, Soto Mas F, Qeadan F. A comparative 
analysis of the New Mexico organic and conventional 
producer: implications for occupational safety and 
health research and practice. SCIREA Journal Of 
Health. 2021;5(6):95–107. doi:10.54647/pmh33174.

24. McCann E, Sullivan S, Erickson D, De Young R. 
Environmental awareness, economic orientation, and 
farming practices: a comparison of organic and con
ventional farmers. Environ Manage. 1997;21 
(5):747–758. doi:10.1007/s002679900064.

25. NASS. Surveys. Organic agriculture. National 
Agricultural Statistical Service, US Department of 
Agriculture. Available at: https://www.nass.usda.gov/ 
S u r v e y s / G u i d e _ t o _ N A S S _ S u r v e y s / O r g a n i c _  
Production/. 2022.

26. NASS. Census of Agriculture. National Agricultural 
Statistical Service, US Department of Agriculture. 
Available at: https://www.nass.usda.gov/Publications/ 
AgCensus/2017/. 2022.

27. USDA. Appendix B. General explanation and Census 
of Agriculture report form. 2017 Census of 
Agriculture. US Department Of Agriculture. 
Available at: https://www.nass.usda.gov/Publications/ 
AgCensus/2017/Full_Report/Volume_1,_Chapter_1_ 
US/usappxb.pdf. 2019.

28. USDA. Young producers. 2017 census of agriculture 
highlights. US Department Of Agriculture, National 
Agricultural Statistical Service. ACH17-20/October. 
Available at: https://www.nass.usda.gov/Publications/ 
Highlights/2020/young-producers.pdf. 2020.

29. Greene C, Ferreira G, Carlson A, Cooke B, Hitaj C. 
Growing organic demand provides high-value oppor
tunities for many types of producers. Amber Waves 
Economic Research Service US Department Of Agric. 
2017; February 06. Available at. https://ers.usda.gov/ 
amber-waves/2017/januaryfebruary/growing-organic- 
demand-provides-high-value-opportunities-for-many- 
types-of-producers/.

30. USDA. 2017 census or agriculture. Characteristics of all 
farms and farms with organic sales. US Department Of 
Agriculture, National Agricultural Statistical Service. 
Issued October. Available at: https://www.nass.usda. 
gov/Publications/AgCensus/2017/Online_Resources/ 
Organics_Tabulation/organictab.pdf. 2019.

31. USDA. Farm producers: revised census questions pro
vide expanded demographic information. 2017 Census 
Of Agriculture Highlights. ACH17–2/April. US 
Department of Agriculture, National Agricultural 
Statistical Service. Available at: https://www.nass.usda. 
gov/Publications/Highlights/2019/2017Census_Farm_ 
Producers.pdf. 2019.

32. USDA. Hispanic producers. 2017 census of agriculture 
highlights. US Department Of Agriculture, National

JOURNAL OF AGROMEDICINE 177

https://www.cdc.gov/niosh/topics/aginjury/default.html
https://www.cdc.gov/niosh/topics/aginjury/default.html
https://www.bls.gov/iif/overview/about-injuries-illnesses-and-fatalities.htm
https://www.bls.gov/iif/overview/about-injuries-illnesses-and-fatalities.htm
https://www.osha.gov/Establishment-Specific-Injury-and-Illness-Data
https://www.osha.gov/Establishment-Specific-Injury-and-Illness-Data
https://www.osha.gov/Establishment-Specific-Injury-and-Illness-Data
https://www.cdc.gov/niosh/face/default.html
https://www.cdc.gov/niosh/face/default.html
https://www.dol.gov/agencies/eta/national-agricultural-workers-survey/data
https://www.dol.gov/agencies/eta/national-agricultural-workers-survey/data
https://www.dol.gov/agencies/eta/national-agricultural-workers-survey/data
https://doi.org/10.1080/1059924X.2021.1913271
https://doi.org/10.1080/1059924X.2021.1913271
https://doi.org/10.1080/1059924X.2020.1845268
https://doi.org/10.1080/1059924X.2017.1382409
https://doi.org/10.1080/1059924X.2017.1382409
https://doi.org/10.1080/1059924X.2021.1956663
https://doi.org/10.1080/1059924X.2022.2148032
https://doi.org/10.1038/nplants.2015.221
https://doi.org/10.1097/JOM.0000000000002411
https://doi.org/10.1079/RAF2005140
https://doi.org/10.1017/S1742170512000294
https://doi.org/10.54647/pmh33174
https://doi.org/10.1007/s002679900064
https://www.nass.usda.gov/Surveys/Guide_to_NASS_Surveys/Organic_Production/
https://www.nass.usda.gov/Surveys/Guide_to_NASS_Surveys/Organic_Production/
https://www.nass.usda.gov/Surveys/Guide_to_NASS_Surveys/Organic_Production/
https://www.nass.usda.gov/Publications/AgCensus/2017/
https://www.nass.usda.gov/Publications/AgCensus/2017/
https://www.nass.usda.gov/Publications/AgCensus/2017/Full_Report/Volume_1,_Chapter_1_US/usappxb.pdf
https://www.nass.usda.gov/Publications/AgCensus/2017/Full_Report/Volume_1,_Chapter_1_US/usappxb.pdf
https://www.nass.usda.gov/Publications/AgCensus/2017/Full_Report/Volume_1,_Chapter_1_US/usappxb.pdf
https://www.nass.usda.gov/Publications/Highlights/2020/young-producers.pdf
https://www.nass.usda.gov/Publications/Highlights/2020/young-producers.pdf
https://ers.usda.gov/amber-waves/2017/januaryfebruary/growing-organic-demand-provides-high-value-opportunities-for-many-types-of-producers/
https://ers.usda.gov/amber-waves/2017/januaryfebruary/growing-organic-demand-provides-high-value-opportunities-for-many-types-of-producers/
https://ers.usda.gov/amber-waves/2017/januaryfebruary/growing-organic-demand-provides-high-value-opportunities-for-many-types-of-producers/
https://ers.usda.gov/amber-waves/2017/januaryfebruary/growing-organic-demand-provides-high-value-opportunities-for-many-types-of-producers/
https://www.nass.usda.gov/Publications/AgCensus/2017/Online_Resources/Organics_Tabulation/organictab.pdf
https://www.nass.usda.gov/Publications/AgCensus/2017/Online_Resources/Organics_Tabulation/organictab.pdf
https://www.nass.usda.gov/Publications/AgCensus/2017/Online_Resources/Organics_Tabulation/organictab.pdf
https://www.nass.usda.gov/Publications/Highlights/2019/2017Census_Farm_Producers.pdf
https://www.nass.usda.gov/Publications/Highlights/2019/2017Census_Farm_Producers.pdf
https://www.nass.usda.gov/Publications/Highlights/2019/2017Census_Farm_Producers.pdf


Agricultural Statistical Service.ACH17-10/October. 
Available at: https://www.nass.usda.gov/Publications/ 
Highlights/2019/2017Census_Hispanic_Producers.pdf. 
2019.

33. Colémont A, Van den Broucke S. Psychological deter
minants of behaviors leading to occupational injuries 
and diseases in agriculture: a literature overview. 
J Agric Saf Health. 2006;12(3):227–238. doi:10.13031/ 
2013.21230.

34. Schulte PA, Pandalai S, Wulsin V, Chun H. Interaction 
of occupational and personal risk factors in workforce 
health and safety. Am J Public Health. 2012;102 
(3):434–448. doi:10.2105/AJPH.2011.300249.

35. Caffaro F, Lundqvist P, Cremasco M, Nilsson K, 
Pinzke S, Cavallo E. Machinery-related perceived risks 
and safety attitudes in senior Swedish farmers. 
J Agromedicine. 2018;23(1):78–91. doi:10.1080/ 
1059924X.2017.1384420.

36. McCoy C, Carruth A, Reed D. Women in agriculture: 
risks for occupational injury within the context of 
gendered role. J Agric Saf Health. 2002;8(1):37–50. 
doi:10.13031/2013.7224.

37. Turgoose C, Hall L, Carter A, Stride C. Encouraging an 
Increase in the Employment of Women Returners in 
Areas of Skill Shortage in Traditionally Male 
Industries. Sheffield, U.K: Institute of Work 
Psychology, University of Sheffield; 2006.

38. USDA. New and beginning producers. 2017 census of 
agriculture highlights. US Department Of Agriculture, 
National Agricultural Statistical Service. ACH17-23/ 
November. Available at: https://www.nass.usda.gov/ 
Publications/Highlights/2020/census-beginning%20- 
farmers.pdf. 2020b.

39. Whitt C A look at America’s family farms. Farming 
Research And Science (Blog). US Department Of 
Agriculture. Available at: https://www.usda.gov/ 
media/blog/2020/01/23/look-americas-family-farms. 
Jul 29, 2021

40. Bureau of Labor Statistics. TABLE 1. Incidence rates of 
nonfatal occupational injuries and illnesses by industry 
and case types, 2021. US Bureau Of Labor Statistics. 
Available at: https://www.bls.gov/iif/nonfatal-injuries- 
and-illnesses-tables/table-1-injury-and-illness-rates-by- 
industry-2021-national.htm. 2022.

41. Kica J, Rosenman KD. Multisource surveillance for non- 
fatal work-related agricultural injuries. J Agromedicine. 
2020;25(1):86–95. doi:10.1080/1059924X.2019.1606746.

42. McCurdy SA, Carroll DJ. Agricultural injury. Am J Ind 
Med. 2000;38(4):463–480. doi:10.1002/1097-0274
(200010)38:4<463:AID-AJIM13>3.0.CO;2-N.

43. Leigh JP, Du J, McCurdy SA. An estimate of the 
U.S. government’s undercount of nonfatal 

occupational injuries and illnesses in agriculture. 
Ann Epidemiol. 2014;24(4):254–259. doi:10.1016/j. 
annepidem.2014.01.006.

44. Brigance C, Soto Mas F, Sanchez V, Handal AJ. The 
mental health of the organic farmer: psychosocial and 
contextual actors. Workplace Health Saf. 2018;66 
(12):606–616. doi:10.1177/2165079918783211.

45. Soto Mas F, Nervi L, Rosero DV, Sebastian R, 
Guldan S, Casanova V. COVID-19 and essential work
ers: healthcare delays among organic farmers. J Healthc 
Qual Res. 2022;37(5):283–290. doi:10.1016/j. 
jhqr.2022.02.001.

46. Rosero DV, Soto Mas F, Nervi L, Sebastian R, 
Guldan S, Casanova V. Impact of COVID-19 on 
USDA-certified organic producers: exploring the role 
of sociodemographic and contextual factors. Org Agr. 
2023;13(2):133–144. doi:10.1007/s13165023004309.

47. Nankongnab N, Kongtip P, Tipayamongkholgul M, 
Bunngamchairat A, Sitthisak S, Woskie S. Difference 
in accidents, health symptoms, and ergonomic pro
blems between conventional farmers using pesticides 
and organic farmers. J Agromedicine. 2020;25 
(2):158–165. doi:10.1080/1059924X.2019.1607793.

48. Cross P, Edwards RT, Hounsome B, Edwards-Jones G. 
Comparative assessment of migrant farm worker 
health in conventional and organic horticultural sys
tems in the United Kingdom. Sci Total Environ. 
2008;391(1):55–65. doi:10.1016/j.scitotenv.2007.10.048.

49. Veenhoven R World database of happiness: continuous 
register of scientific research on subjective appreciation 
of life. Erasmus University Rotterdam. Available at 
http://worlddatabaseofhappiness.eur.nl. 2006.

50. Veenhoven R. Healthy happiness: effects of happiness 
on physical health and the consequences for preventive 
health care. J Happiness Stud. 2008;9(3):449–469. 
doi:10.1007/s10902-006-9042-1.

51. Jadhav R, Achutan C, Haynatzki G, Rajaram S, Rautiainen 
R. Risk factors for agricultural injury: a systematic review 
and meta-analysis. J Agromedicine. 2015;20(4):434–449. 
doi:10.1080/1059924X.2015.1075450.

52. Martinez CL, Rosero D, Thomas T, Soto Mas F. 
Community supported agriculture, human capital, 
and community health. Health Promot Pract. 2022;23 
(3):407–415. doi:10.1177/15248399211070546.

53. McDaniel T, Soto Mas F, Sussman AL. Growing con
nections: local food systems and community resilience. 
Soc Nat Resourc. 2021;34(10):1375–1393. doi:10.1080/ 
08941920.2021.1958965.

54. Sitaker M, Kolodinsky J, Jilcott Pitts SB, Seguin RA. Do 
entrepreneurial food systems innovations impact rural 
economies and health? Evidence and gaps. Am 
J Entrep. 2014;7(2):3–16. doi:10.9752/MS046.04-2012.

178 F. SOTO MAS ET AL.

https://www.nass.usda.gov/Publications/Highlights/2019/2017Census_Hispanic_Producers.pdf
https://www.nass.usda.gov/Publications/Highlights/2019/2017Census_Hispanic_Producers.pdf
https://doi.org/10.13031/2013.21230
https://doi.org/10.13031/2013.21230
https://doi.org/10.2105/AJPH.2011.300249
https://doi.org/10.1080/1059924X.2017.1384420
https://doi.org/10.1080/1059924X.2017.1384420
https://doi.org/10.13031/2013.7224
https://www.nass.usda.gov/Publications/Highlights/2020/census-beginning%2520-farmers.pdf
https://www.nass.usda.gov/Publications/Highlights/2020/census-beginning%2520-farmers.pdf
https://www.nass.usda.gov/Publications/Highlights/2020/census-beginning%2520-farmers.pdf
https://www.usda.gov/media/blog/2020/01/23/look-americas-family-farms
https://www.usda.gov/media/blog/2020/01/23/look-americas-family-farms
https://www.bls.gov/iif/nonfatal-injuries-and-illnesses-tables/table-1-injury-and-illness-rates-by-industry-2021-national.htm
https://www.bls.gov/iif/nonfatal-injuries-and-illnesses-tables/table-1-injury-and-illness-rates-by-industry-2021-national.htm
https://www.bls.gov/iif/nonfatal-injuries-and-illnesses-tables/table-1-injury-and-illness-rates-by-industry-2021-national.htm
https://doi.org/10.1080/1059924X.2019.1606746
https://doi.org/10.1002/1097-0274(200010)38:4%3C463:AID-AJIM13%3E3.0.CO;2-N
https://doi.org/10.1002/1097-0274(200010)38:4%3C463:AID-AJIM13%3E3.0.CO;2-N
https://doi.org/10.1016/j.annepidem.2014.01.006
https://doi.org/10.1016/j.annepidem.2014.01.006
https://doi.org/10.1177/2165079918783211
https://doi.org/10.1016/j.jhqr.2022.02.001
https://doi.org/10.1016/j.jhqr.2022.02.001
https://doi.org/10.1007/s13165023004309
https://doi.org/10.1080/1059924X.2019.1607793
https://doi.org/10.1016/j.scitotenv.2007.10.048
http://worlddatabaseofhappiness.eur.nl
https://doi.org/10.1007/s10902-006-9042-1
https://doi.org/10.1080/1059924X.2015.1075450
https://doi.org/10.1177/15248399211070546
https://doi.org/10.1080/08941920.2021.1958965
https://doi.org/10.1080/08941920.2021.1958965
https://doi.org/10.9752/MS046.04-2012

	Abstract
	Introduction
	Agricultural injury and illness data
	Organic farmer data

	Methods
	Participants and eligibility
	Recruitment
	Data collection

	Results
	Discussion
	Limitations

	Conclusion
	Acknowledgments
	Disclosure statement
	Funding
	References

