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Goals for today ... 
Identify health and safety hazards that can be reduced with 
wearable technology.

Discover what data can be collected with wearable technology.

Learn how to select apps and technology.

Share smartphone applications and/or wearable technology 
with with attendees. 



Noise Injury
• Noise Injury affects the hearing of up to two-thirds of the 

farming community.
• Noise injury occurs when tiny hairs in the inner ear 

(cochlea) are damaged by excessive noise. 
• Once destroyed cochlear hair cells are not replaced. 
• Hearing loss is painless, progressive and permanent.
• Hearing loss is preventable.



Sound Level Meters



Hearing Protection

Ryobi Phone Works™





Situational Awareness
Distractions can be deadly.

https://www.techevaluate.com/do-bone-conduction-headphones-work-with-earplugs/



Heat Illness
Ag workers are at particular risk for 
heat illness because of exertional 
heat stress.

Like athletes, during hard work, 
heat is built-up in the body. 

This, plus the external 
(environmental) sources can cause 
heat-related illnesses. 

Heat illness occur when the body 
can no longer cope, and the body's 
physical and mental functions break 
down.



Preventing Heat Illness



Detecting Heat Illness



Ergonomics
Fitting the tasks, tools and work 
environment to the workers.

Heart Rate Monitors



Green Heron Tools
Women in Agriculture





Fatigue

https://www.nsc.org/workplace/safety-topics/work-to-zero/safety-technologies/fatigue-
monitoring-and-wearables

https://www.nsc.org/workplace/safety-topics/work-to-zero/safety-technologies/fatigue-monitoring-and-wearables


Air Quality

http://www.wired.com/2014/12/enviro-trackers-new-gadget-micro-trend

http://www.wired.com/2014/12/enviro-trackers-new-gadget-micro-trend


Air Quality

https://plumelabs.com/en/flow/

https://plumelabs.com/en/flow/


Yellowbox – Loadout Technologies 

Automated Systems



Selecting Wearables 
and Apps



Wearables







Criteria Category Description 

RELEVANCE 

Content Relates to the consistency, clarity and reliability of the data.  
Advances 
agricultural 
health and 
safety 

Ability to be used for reference, prevention, education, 
calculations or entertainment to reduce agricultural workplace 
incidents, injuries or illnesses.  

FUNCTION 

Technical 
performance 

Relates to the app functionality and its ability to be customized 
and calibrated.  

Usability App effectiveness, efficiency, ease of navigation and learning its 
functions and cognitive burden.(9) 

Information 
delivery 

App presentation of data and its ability to report and share 
information to the user, developer and other parties. 

VALUE & 
PRIVACY 

Value The cost of the app to download, upgrade and control ad behavior.  
Advertisement 
 

Delivery and behavior of advertisements such as phone setting 
modifications and data tracking. Also relates to user control 
options over ads such as Do Not Track (DNT) mechanisms that 
prevent or limit access of ad tracking networks.(10) 

Privacy 
disclosure 
 

Transparency of the app developer in accessing user data such as 
geolocation, contact lists, calendar, photos, mobile usage, text and 
media files, unique user identifiers, etc. A privacy policy may 
include the type and amount of data being collected or shared, how 
the data will be used and to whom it will be shared.(10)  

Confidentiality Relates to unique permanent and impermanent user identifiers and 
its encryption. In general, identifiers should not be used for 
advertising purposes.(10) 

 



Rubric
 CATEGORY 1 (Poor) 2 (Fair) 3 (Good) 4 (Excellent) 
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 Content Content is not reliable, 

accurate and error-free  
Some of the content is 
reliable, accurate and error-
free 

Content is generally 
accurate, reliable and error-
free 

Content is accurate, reliable 
and error-free  

Advances 
Agricultural 
Health and 

Safety 

The app does not provide 
information to advance 
agricultural health and safety 

The app provides limited 
information to advance 
agricultural health and safety 

The app provides good 
information to advance 
agricultural health and 
safety 

The app provides great 
information to advance 
agricultural health and safety 
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Technical 
Performance 

 

Multiple technical issues and 
does not function as 
described 

Occasional technical issues, 
functions somewhat as 
described 

Rare technical issues, 
generally functions as 
described 

No technical issues and 
functions well as described 

Usability Difficult to operate, 
demonstration and 
instruction are consistently 
required 

Demonstration is required to 
operate, instruction is 
sometimes required and may 
be available 

User can launch app, 
instruction is initially 
required and available but is 
not needed thereafter 

User can launch and operate 
the app independently, no 
demonstration or instruction 
is needed 

Information 
Delivery  

Cannot save, share or export 
data 

May not save, share or 
export data 

May not save but can share 
and export data 

Can save, share and export 
data 
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Value Costs to download, access 
and upgrade, and ads may be 
present 

Free to download and access, 
in-app purchases required 
and ads are present 

Free to download and 
access, no in-app purchases 
required, ads are present 

Free to download and 
access, no in-app purchases 
are required and no ads 

Advertisement  Aggressive ads that modify 
settings without consent, has 
third-party tracking, no 
limit/block option 

Ads modify settings without 
consent, third-party tracking, 
option to limit/block for a 
fee 

Limited ads modify settings 
with consent, third party 
tracking, free option to 
limit/block 

Limited or no ads or third 
party tracking, free option to 
limit/block 

Privacy 
Disclosure 

No consent or disclosure, 
accessed data beyond what 
app needs to function, no 
privacy policy 

No consent or disclosure, 
accessed data is beyond what 
app needs to function, 
privacy policy complex and 
hard to find 

No consent but has 
disclosure, only accesses 
data that app needs to 
function, privacy policy is 
accessible 

Consent and disclosure, only 
accesses data that app needs 
to function, privacy policy is 
easy to read and accessible 

Confidentiality Permanent and impermanent 
identifiers are collected for 
advertising purposes, 
identifiers are not encrypted 

Impermanent identifiers are 
collected for advertising 
purposes, identifiers are not 
encrypted 

Impermanent identifiers are 
collected for advertising 
purposes, identifiers are 
encrypted 

Identifiers are not collected 
for advertising purposes  

 



Poor Fair Good Excellent
CRITERIA CATEGORY 1 2 3 4

Content

Advances Agricultural Health & Safety

Technical Performance

Usability

Information Delivery

Value

Advertisement

Privacy Disclosure

Confidentiality

0

0.0

0.0

0.0

0.0

Raw Score

Relevance Score

Function Score

Value & Privacy Score

Overall Score

5-point scale 
rating

0

RELEVANCE

FUNCTION

VALUE & 
PRIVACY

Calculator



Testing of Rubric and 
Calculator
Varied health and safety occupations
Familiar with apps
Android or iOS
Smartphone or tablet

n=13

http://i2.mirror.co.uk/incoming/article6228427.ece/ALT
ERNATES/s615/Young_child_using_phone.jpg



Apps Tested
OSHA Heat Safety Tool

NIOSH Ladder Safety

https://www.osha.gov/SLTC/heatill
ness/heat_index/heat_app.html

http://www.cdc.gov/niosh/updates
/upd-06-17-13.html

https://www.osha.gov/SLTC/heatillness/heat_index/heat_app.html
http://www.cdc.gov/niosh/updates/upd-06-17-13.html


Feedback
Review will vary depending on platform 
and device type.
Lack of knowledge on data privacy…

“I am not concerned with saving, exporting and sharing data because that is not their function”
“Re: privacy disclosure and 

confidentiality there should be a 
field for "n/a" because I could not 

find this info”

“I have no idea how 

much the app might 

access information” 



Conclusions

Identifying apps/tech that truly are of value is key

We need to standardize the evaluation of ASH apps

Will benefit health and safety specialist, managers and workers

Available online at the National Farm Medicine Center website: 
www.marshfieldclinic.org/nfmc
http://www.marshfieldresearch.org/nfmc/mobile-app-evaluation

http://www.marshfieldclinic.org/nfmc
http://www.marshfieldresearch.org/nfmc/mobile-app-evaluation


Apps Listed on eXtension.org
http://articles.extension.org/pages/69286/agricultural-safety-and-health-mobile-apps 



Farm MAPPER

WHAT IS IT?
Farm Mapping to Assist, 
Protect and Prepare 
Emergency Responders 
(Farm MAPPER) is an 
interactive, device-
agnostic, web-based 
prototype that was 
developed to information 
about hazards, 
resources and the 
physical environments of 
agricultural operations.

http://www.nfmcfarmmapper.com/Account/LogOn



Sharing time!
Aaron M. Yoder, PhD
aaron.yoder@unmc.edu

mailto:aaron.yoder@unmc.edu


The Farm Labor Dashboard
THE FARM LABOR DASHBOARD IS HOSTED BY:

COLLABORATIVE PARTNERS:

This material is supported by the National 

Institute of Food and Agriculture, U.S.D.A., 

under awards 2014-69006-21873 and 2018-

69006-28096.

For more information on The Farm Labor Dashboard 

contact:  Mary Peabody - Mary.Peabody@uvm.edu 


