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Abstract

Background: Mobile apps addressing a variety of workplace safety issues have proliferated over the last decade as mobile
technology has advanced and smartphone ownership has increased. Workplace safety interventions are often designed for a
specific work site. However, some of the most dangerous jobs are ones in which workers frequently change field locations, such
as commercial fishing. Mobile apps may be particularly suitable for delivering safety interventions to these workers.

Objective: We sought to gauge the potential for using mobile apps to deliver safety interventions to commercial fishing workers.
The purpose of this paper is to describe how fishermen use their mobile devices during fishing operations and identify any mobile
apps they already use for safety.

Methods: Participants comprised commercial fishing captains who already owned an iOS or Android smartphone or tablet.
They completed a questionnaire that asked about their current mobile device use and their use of safety-related mobile apps, in
addition to questions about their fishing operations. We performed descriptive analyses of the data.

Results: A total of 61 participants completed the questionnaire. The most common types of mobile devices participants reported
owning were iPhones (n=36, 59%) and Android phones (n=24, 39%). Most participants (n=53, 87%) reported using their mobile
device for both work and personal purposes, including while out at sea (n=52, 85%). Over half of the participants reported that
they had either safety-related apps (n=17, 28%) or apps that help them with their work (n=35, 57%). The types of apps most
frequently mentioned were apps for weather, wind, tides, and navigation.

Conclusions: The results of this study indicate that some commercial fishing captains who own a mobile device are receptive
to using safety-related apps for work. Apps that help avoid hazards by monitoring environmental conditions and apps optimized
for use on smartphones may be most likely to be adopted and used. Overall, these results suggest that mobile apps are a promising
avenue for improving safety among workers in commercial fishing and similar occupations.

(JMIR Form Res 2022;6(11):e33638) doi: 10.2196/33638

KEYWORDS

mobile app; mobile device; mobile phone; smartphone; safety; workplace safety; occupational safety; mobile health; mHealth;
commercial fishing; cross-sectional study

Introduction

In the past 15 years, smartphone ownership has grown
dramatically. According to the Pew Research Center, 85% of

adults in the United States owned a smartphone in 2021,
compared to 70% in 2016 and 35% in 2011 [1]. With the rapid
growth of mobile technology and the resulting ubiquity of
smartphones, health and safety interventions delivered through
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mobile apps have proliferated [2]. There are now tens of
thousands of mobile health (mHealth) apps providing reference
information, training and education, monitoring, clinical score
calculators, reminders, and communication functions [3,4].

One area with potential for greatly expanding the reach of
mHealth interventions is workplace safety. A total of 91% of
full-time workers use a smartphone at work [5]. Technology
that integrates interventions into a small device that almost all
workers already carry with them opens up numerous possibilities
for promoting safety and preventing injuries. Industries and
occupations in which workers frequently change field locations,
such as construction, tree care, commercial fishing, as well as
certain installation, maintenance, and repair occupations, may
be especially promising areas for mHealth interventions that
can be accessed wherever workers are. The National Institute
for Occupational Safety and Health has developed mobile apps
to address a variety of occupational hazards including a ladder
safety app, a heat safety tool, a sound level meter, a personal
protective equipment (PPE) inventory tracker, and multiple
apps addressing aspects of ergonomics [6]. Dozens of other
occupational safety and health apps are available on the app
market as well [7].

Little is known about how workers use occupational safety apps
or even how they use their mobile devices in the workplace.
Studies that have examined workers’ use of mobile devices or
apps relevant to various work settings have produced mixed
findings. In a scoping review that looked at nurses’ use of
personal smartphones in clinical settings, de Jong et al [8] found
that nurses frequently used their personal smartphones to look
up medical information and communicate with others on the
patient-care team. In a mixed methods study, Patel et al [9] gave
16 physicians access to a mobile clinical decision support tool;
9 of the 16 doctors used the app during the study period while
7 did not. They found that 5 of the doctors accounted for 90%
of the interactions with the app, and just 2 accounted for 56%
of the interactions with the app over the study period. Snipes
et al [10] pilot tested a mobile app to promote PPE use among
farmworkers. Some participants reported technical problems
with the phone such as low battery or the screen freezing, but
73% encountered no barriers to using the phone. For
consistency, participants were given a particular type of phone
to use for the pilot testing and they were also given specific
types of PPE, but, notably, 75% of participants already had a
personal mobile phone at baseline and 39% of those workers
used it always or sometimes. Studies of apps that monitor UV
conditions and provide tailored sun protection advice and
warnings have found apps to be effective in improving some
sun safety behaviors among participants from the general

population, but not all participants used the apps [11,12]. These
studies suggest that many workers already use their smartphones
for work purposes, but even when asked to try apps designed
for use in specific work settings, only a portion of workers may
use the apps.

Commercial fishing consistently ranks as one of the most
hazardous occupations in the United States. From 2000 to 2015,
fishers and related fishing workers had a fatal injury rate of 117
per 100,000 full-time equivalent workers, approximately 29
times the all-worker rate [13]. Mobile apps should be explored
as low- or no-cost interventions to protect this worker population
from injury and death. A first step is determining how receptive
commercial fishing workers would be to such apps. Technology
adoption theories suggest that experienced mobile device users
are more likely to adopt new mobile apps than individuals with
little experience using mobile devices [14]. Little is known
about how commercial fishing workers use mobile devices,
especially when out at sea. The purpose of this paper is to
describe how fishermen use their mobile devices during fishing
operations and identify any mobile apps they already use for
safety.

Methods

Study Population
Participants were a convenience sample of commercial fishing
vessel captains recruited for a study field-testing 2 mobile apps
that aim to address certain safety issues related to fishing
operations [15]. To be eligible for our study, participants had
to be commercial fishing captains who already owned an iOS
or Android smartphone or tablet. Participant recruitment and
data collection began in July 2018 and were completed in
October 2020. A detailed description of our recruitment and
data collection procedures is published elsewhere [15].

Data Collection and Key Variables
Participants completed a baseline questionnaire that was either
administered by a researcher in person or self-administered
online. The questionnaire asked about participants’ commercial
fishing operations and experience, some of their safety practices
and concerns about safety, their current mobile device use, and
their use of safety-related mobile apps (Textbox 1). Prior to
data collection, a member of the study team with extensive
commercial fishing experience (JD) reviewed all questionnaire
items to ensure their suitability for this population. The items
about mobile device use and safety-related app use were
exploratory in nature and left open to each participant’s
interpretation.
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Textbox 1. Questionnaire items about participants’ mobile device and app use.

What kinds of mobile devices do you have, specifically?

• Do you have an iPhone? (Yes/no)

• Do you have an iPad? (Yes/no)

• Do you have an iPod Touch? (Yes/no)

• Do you have an Android phone? (Yes/no)

• Do you have an Android tablet? (Yes/no)

Thinking about your [device]… Do you use your [device] for work, personal use, or both? (Work only/personal use only/both work and personal use)

Do you ever use your [device] when you are out at sea? (Yes/no)

On your [device], do you have any apps that help you with your commercial fishing work? (Yes/no; if yes: which ones?)

On your [device], do you have any safety apps or apps that you use for the purpose of making you safer, either at work or on your own time? (Yes/no;
if yes: which ones?)

Data Analysis
We performed descriptive analyses of key variables, computing
mean values for numeric variables and frequencies for
categorical variables. We excluded 2 participants from the
calculations of mean and median years of experience because
both of these participants gave implausible values, reporting
greater years of experience working as a commercial fishing
captain than years of experience working on commercial fishing
vessels generally. We summarized the free-text responses into
broad categories by manually performing a content analysis.

Ethics Approval
This study was approved by the Johns Hopkins University
Homewood Institutional Review Board (PR00015355
HIRB00011417).

Results

A total of 61 commercial fishing captains participated in our
study and completed the baseline questionnaire. The mean age

of our sample was 47.3 (SD 14.4) years, with a median of 47
(IQR 34-56) years. Participants had an average of 27.1 years of
experience working on commercial fishing vessels and an
average of 19.4 years of experience as a commercial fishing
captain (Table 1). A total of 57 (93%) participants identified as
male.

Per the study’s eligibility criteria, all participants owned at least
one mobile device. When asked what kinds of mobile devices
they owned, the largest proportion reported owning an iPhone
(n=36, 59%), followed by an Android phone, iPad, Android
tablet, and iPod Touch (Table 2). Most participants (n=53, 87%)
reported using their mobile device for both work and personal
use. A similar proportion indicated that they take at least one
of their devices with them out at sea. Just over half of the
participants (n=35, 57%) indicated they have apps that help
them with commercial fishing work, and 28% (n=17) indicated
they have safety-related apps. Participants who reported having
apps for commercial fishing work or safety most frequently
named apps for weather, wind, tides, and navigation, including
apps that combine these functions.

Table 1. Participants’ age and years of experience (N=61).

Median (IQR)Mean (SD)Characteristic

47 (34-56)47.3 (14.4)Age

30 (15-37.5)27.1 (13.3)Years of experience working on commercial fishing vesselsa

18 (6.5-29.5)19.4 (13.9)Years of experience working as a commercial fishing vessel captaina

aTwo participants were excluded: n=59.
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Table 2. Mobile device use among participants (N=61).

Participants, n (%)Variable

Mobile device ownershipa

36 (59)iPhone

24 (39)Android phone

14 (23)iPad

2 (3)Android tablet

2 (3)iPod Touch

Mobile device use

53 (87)Use for both work and personal use

52 (85)Use when out at sea

Mobile app use

35 (57)Use apps for commercial fishing work

17 (28)Use safety apps

aCategories are not mutually exclusive; participants could select all that apply.

Discussion

Principal Results and Implications
This study demonstrates that approximately 85% of commercial
fishing captains who own an iOS or Android device use it for
both work and personal use, including while at sea. Additionally,
most captains already use mobile apps for commercial fishing
work or safety purposes, most commonly apps for weather,
wind, tides, and navigation. All but 1 participant reported
owning a smartphone, whereas only about one-quarter reported
owning a tablet computer.

These results suggest that commercial fishing captains may be
receptive to additional safety-related mobile apps, especially
apps that provide real-time information about vessel location
and environmental conditions. Apps that monitor changing
conditions and provide actionable information to help avoid
hazards may be particularly useful to this population. Expanding
some popular existing apps to incorporate additional safety
functions could be a relatively easy way to increase the
availability and uptake of mobile safety interventions. In
addition, mobile apps aimed at protecting workers in commercial
fishing and similar occupations may be more readily adopted
if they are optimized for use on smartphones.

Limitations
An important limitation of this study is that our sample only
included captains who already owned a smartphone or tablet
and, therefore, are probably more inclined to adopt mobile
technologies than those who do not already have a mobile
device. On the one hand, this limitation may lead us to
overestimate the potential reach of mobile interventions for
commercial fishing safety. On the other hand, our findings are
useful for informing the development of mobile apps targeting

the specific population most likely to adopt and benefit from
them.

While we do not know what proportion of all commercial fishing
captains own a smartphone or tablet, our sample appears to be
representative of this worker population in at least one important
way. The median age of participants in this study (47 years) is
very similar to the median age of workers in the agriculture,
forestry, fishing, and hunting industry sectors nationally (47.8
years in 2019) [16]. This is relevant for assessing this
population’s receptivity to mobile interventions because workers
in this industry tend to be older than workers in other industries,
and smartphone ownership is related to age. The median age of
all employed persons in the United States was 42.3 years in
2019 [16]. In 2021, smartphone ownership in the country was
95% among those aged 30 to 49 years but only 83% among
those who are 50 to 64 years old [1].

Another limitation of this study is that we asked participants if
they have safety apps on their mobile device, but we did not
ask participants how frequently they use the apps mentioned
and why. It is possible to have apps on a device that are rarely
used, which would reduce the amount of protection afforded
by the apps. Additional research is needed to determine factors
that influence the actual use of safety apps among this worker
population and any barriers to using the apps they might
experience.

Conclusion
The results of this study indicate that some commercial fishing
captains who own a mobile device are receptive to using
safety-related apps for work. Apps that help avoid hazards by
monitoring environmental conditions may be especially
appealing to this population, and apps that are optimized for
use on smartphones may be most likely to be adopted and used.
Overall, these results suggest that mobile apps are a promising
avenue for improving safety among commercial fishing workers.

JMIR Form Res 2022 | vol. 6 | iss. 11 | e33638 | p. 4https://formative.jmir.org/2022/11/e33638
(page number not for citation purposes)

Bulzacchelli et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


Acknowledgments
Funding for this study was provided by the National Institute for Occupational Safety and Health (NIOSH) (2U54OH007542)
through the Northeast Center for Occupational Health and Safety: Agriculture, Forestry and Fishing. This paper is solely the
responsibility of the authors and does not necessarily represent the official views of the NIOSH.

Data Availability
The data sets generated and analyzed in this study are not publicly available due to participant confidentiality.

Conflicts of Interest
None declared.

References

1. Demographics of mobile device ownership and adoption in the United States. Pew Research Center. 2021 Apr 07. URL:
https://www.pewresearch.org/internet/fact-sheet/mobile/ [accessed 2021-06-10]

2. Mosa ASM, Yoo I, Sheets L. A systematic review of healthcare applications for smartphones. BMC Med Inform Decis
Mak 2012 Jul 10;12:67 [FREE Full text] [doi: 10.1186/1472-6947-12-67] [Medline: 22781312]

3. Silva BM, Rodrigues JJ, de la Torre Díez I, López-Coronado M, Saleem K. Mobile-health: a review of current state in
2015. J Biomed Inform 2015 Aug;56:265-272 [FREE Full text] [doi: 10.1016/j.jbi.2015.06.003] [Medline: 26071682]

4. Xu W, Liu Y. mHealthApps: a repository and database of mobile health apps. JMIR Mhealth Uhealth 2015 Mar 18;3(1):e28
[FREE Full text] [doi: 10.2196/mhealth.4026] [Medline: 25786060]

5. Smith A. U.S. smartphone use in 2015. Pew Research Center. 2015 Apr 01. URL: https://www.pewresearch.org/internet/
2015/04/01/us-smartphone-use-in-2015/ [accessed 2021-01-23]

6. NIOSH mobile applications. Centers for Disease Control and Prevention. 2017. URL: https://www.cdc.gov/niosh/pubs/
apps/default.html [accessed 2021-01-23]

7. Mobile apps. Safety+Health. 2021. URL: https://www.safetyandhealthmagazine.com/topics/924-mobile-apps [accessed
2022-03-14]

8. de Jong A, Donelle L, Kerr M. Nurses' use of personal smartphone technology in the workplace: scoping review. JMIR
Mhealth Uhealth 2020 Nov 26;8(11):e18774 [FREE Full text] [doi: 10.2196/18774] [Medline: 33242012]

9. Patel R, Green W, Shahzad MW, Larkin C. Use of mobile clinical decision support software by junior doctors at a UK
teaching hospital: identification and evaluation of barriers to engagement. JMIR Mhealth Uhealth 2015 Aug 13;3(3):e80
[FREE Full text] [doi: 10.2196/mhealth.4388] [Medline: 26272411]

10. Snipes SA, Montiel-Ishino FA, Smyth JM, Murphy DJ, Miranda PY, Davis LA. User perceptions of ¡Protéjase!: an
intervention designed to increase protective equipment use among Mexican immigrant and Mexican American farmworkers.
JMIR Mhealth Uhealth 2016 Apr 11;4(2):e28 [FREE Full text] [doi: 10.2196/mhealth.4455] [Medline: 27066727]

11. Buller DB, Berwick M, Lantz K, Buller MK, Shane J, Kane I, et al. Smartphone mobile application delivering personalized,
real-time sun protection advice: a randomized clinical trial. JAMA Dermatol 2015 May;151(5):497-504 [FREE Full text]
[doi: 10.1001/jamadermatol.2014.3889] [Medline: 25629710]

12. Robinson JK, Patel S, Heo SY, Gray E, Lim J, Kwon K, et al. Real-time UV measurement with a sun protection system
for warning young adults about sunburn: prospective cohort study. JMIR Mhealth Uhealth 2021 May 06;9(5):e25895 [FREE
Full text] [doi: 10.2196/25895] [Medline: 33955844]

13. Commercial fishing safety: national overview. Centers for Disease Control and Prevention. 2019. URL: https://www.
cdc.gov/niosh/topics/fishing/nationaloverview.html#ref1 [accessed 2021-04-25]

14. Venkatesh, Thong, Xu. Consumer acceptance and use of information technology: extending the unified theory of acceptance
and use of technology. MIS Quarterly 2012;36(1):157. [doi: 10.2307/41410412]

15. Bulzacchelli M, Bellantoni J, McCue-Weil L, Dzugan J. Field test of two mobile apps for commercial fishing safety:
feedback from fishing vessel captains. Work (forthcoming) 2022.

16. Labor force statistics from the current population survey: demographics. US Bureau of Labor Statistics. 2021 Apr 14. URL:
https://www.bls.gov/cps/demographics.htm [accessed 2021-06-10]

Abbreviations
mHealth: mobile health
PPE: personal protective equipment

JMIR Form Res 2022 | vol. 6 | iss. 11 | e33638 | p. 5https://formative.jmir.org/2022/11/e33638
(page number not for citation purposes)

Bulzacchelli et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

https://www.pewresearch.org/internet/fact-sheet/mobile/
https://bmcmedinformdecismak.biomedcentral.com/articles/10.1186/1472-6947-12-67
http://dx.doi.org/10.1186/1472-6947-12-67
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22781312&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S1532-0464(15)00113-6
http://dx.doi.org/10.1016/j.jbi.2015.06.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26071682&dopt=Abstract
https://mhealth.jmir.org/2015/1/e28/
http://dx.doi.org/10.2196/mhealth.4026
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25786060&dopt=Abstract
https://www.pewresearch.org/internet/2015/04/01/us-smartphone-use-in-2015/
https://www.pewresearch.org/internet/2015/04/01/us-smartphone-use-in-2015/
https://www.cdc.gov/niosh/pubs/apps/default.html
https://www.cdc.gov/niosh/pubs/apps/default.html
https://www.safetyandhealthmagazine.com/topics/924-mobile-apps
https://mhealth.jmir.org/2020/11/e18774/
http://dx.doi.org/10.2196/18774
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33242012&dopt=Abstract
https://mhealth.jmir.org/2015/3/e80/
http://dx.doi.org/10.2196/mhealth.4388
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26272411&dopt=Abstract
https://mhealth.jmir.org/2016/2/e28/
http://dx.doi.org/10.2196/mhealth.4455
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27066727&dopt=Abstract
https://europepmc.org/abstract/MED/25629710
http://dx.doi.org/10.1001/jamadermatol.2014.3889
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25629710&dopt=Abstract
https://mhealth.jmir.org/2021/5/e25895/
https://mhealth.jmir.org/2021/5/e25895/
http://dx.doi.org/10.2196/25895
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33955844&dopt=Abstract
https://www.cdc.gov/niosh/topics/fishing/nationaloverview.html#ref1
https://www.cdc.gov/niosh/topics/fishing/nationaloverview.html#ref1
http://dx.doi.org/10.2307/41410412
https://www.bls.gov/cps/demographics.htm
http://www.w3.org/Style/XSL
http://www.renderx.com/


Edited by T Leung; submitted 16.09.21; peer-reviewed by J Walsh, SM Ayyoubzadeh, S Rostam Niakan Kalhori ; comments to author
09.01.22; revised version received 18.03.22; accepted 18.08.22; published 08.11.22

Please cite as:
Bulzacchelli MT, Bellantoni JM, McCue L, Dzugan J
The Receptivity to Safety-Related Mobile Apps Among Commercial Fishing Captains: Descriptive Exploratory Study
JMIR Form Res 2022;6(11):e33638
URL: https://formative.jmir.org/2022/11/e33638
doi: 10.2196/33638
PMID:

©Maria T Bulzacchelli, Jenna M Bellantoni, Leigh McCue, Jerry Dzugan. Originally published in JMIR Formative Research
(https://formative.jmir.org), 08.11.2022. This is an open-access article distributed under the terms of the Creative Commons
Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction
in any medium, provided the original work, first published in JMIR Formative Research, is properly cited. The complete
bibliographic information, a link to the original publication on https://formative.jmir.org, as well as this copyright and license
information must be included.

JMIR Form Res 2022 | vol. 6 | iss. 11 | e33638 | p. 6https://formative.jmir.org/2022/11/e33638
(page number not for citation purposes)

Bulzacchelli et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

https://formative.jmir.org/2022/11/e33638
http://dx.doi.org/10.2196/33638
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

