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Original Article

Text messaging to promote responsible
personal listening device use in young
adults

Abbey L. Berg, Yula C. Serpanos'’

Abstract:

OBJECTIVES: The objective of this study is to examine efficacy of text message reminders and to
educate and promote safe personal listening device (PLD) use in young adults.

METHODS: Three hundred and eighty-seven urban college students from an urban university
located in New York City, New York, participated in this pre- and postsurvey 6-month
study (September 2016—March 2017). One hundred and ninety-eight students assigned to Group 1 (safe
PLD use) received biweekly informative and humorous text reminders to encourage safe PLD use; 189
students assigned to Group 2 (controls) received monthly text messages related to the importance of
their participation in the study with no mention of responsible PLD use. The Kruskal-Wallis test was
used to analyze the pre- and postquestionnaire data; outcomes were considered significant at P < 0.05.
RESULTS: Participants who received text message reminders reported significant (H[1] = 86.7,
P < 0.001) change in increasing responsible PLD use; no significant change was reported by
controls (H[1] = 0.002, P = 0.96). Females assigned to Group 1 reported modified PLD use more
(H[1]1=6.7, P<0.01) than males, suggesting a gender effect. Participants who received the bi-weekly
text reminders rated them as helpful in promoting responsible PLD use; participants assigned to the
control group who did not receive biweekly text reminders indicated the reminders could have been
helpful in promoting safe PLD use.

CONCLUSIONS: Text message reminders were reported and appear effective in motivating
responsible PLD use in young adults.
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3000-6000 Hz, deterioration at adjacent
frequencies was faster. Recently, Aarhus et al.[°l

Introduction

igh-frequency hearing loss (HFHL)

due to excessive exposure to sound
and/or the presence of tinnitus or ringing
in the ears is increasing in adolescents
and young adults.'? The increased use of
personal listening devices (PLDs) such as
smartphones and iPods/MP3 players has
been identified as a risk factor for HFHL in
older adolescents and young adults.**!

Rosenhall (2003)"! found that while
noise-induced hearing loss acquired before
older age lessens the effects of aging at

This is an open access journal, and articles are
distributed under the terms of the Creative Commons
Attribution-NonCommercial-ShareAlike 4.0 License, which
allows others to remix, tweak, and build upon the work
non-commercially, as long as appropriate credit is given and
the new creations are licensed under the identical terms.

For reprints contact: reprints@medknow.com

examined HFHL acquired in childhood and
the comorbidity of aging and/or noise
exposure in adulthood. They found that
the combined effects of HFHL acquired in
childhood and noise exposure was a simple
additive effect; however, the addition of
aging demonstrated a “superadditive” effect.
They posited that the damaged inner ear
hair cells made them more susceptible to
age-related degeneration.!!

The increase of HFHL from excessive
noise exposure is a public health concern
as impaired hearing is associated with
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poorer quality of life and includes difficulties with
communication, reduced social interactions, isolation, a
sense of exclusion, and depression!”! as well as economic
burdens. More recently, Lin et al.® found an association
between hearing loss, cognitive impairment, and
dementia in older adults.

Motivating older adolescents and young adults to use
their PLD more responsibly is challenging. Hearing
education campaigns that provide information and
demonstrate healthy hearing practices have been
found to be ineffective in modifying adolescents” music
listening behavior. Rawool and Colligon-Waynel” found
that the use of hearing protection in adolescents and
young adults was associated more with their beliefs than
knowledge and the pleasant and/or gratifying sensation
that loud music/media produced. Blesser and Salter!'%!
suggested that the physicality of loudness is a positive
experience of intense energy that generates emotions
and arousal, which may suppress the recognition of a
negative consequence such as potential hearing loss.
Further, hearing conservation among youth has a low
priority relative to other health issues such as alcohol,
drug use, and smoking, which have more immediate
detrimental health consequences.!!!

Public media campaigns targeted to the harmful effects
of smoking, drugs, and alcohol, using graphic and
consequential outcomes in advertisements, have been
effective in promoting healthy practices.'*'*| Punch et al.!
suggested that hearing health messages and strategies
on responsible PLD use employ age-appropriate media
and multimodality interventions. Further, educational
information on safe PLD listening use in adolescents and
young adults investigating the effectiveness of various
media was determined warranted.!"”!

Serpanos et al.'¥! found that evocative imagery had
potential as an effective approach in hearing protective
health campaigns for motivating safer PLD listening
practices in young adults. Specifically, college-age young
adults found that the image of an individual listening to
music/media wearing earphones next to an image of an
individual wearing a behind-the-ear-type hearing with
the message “hear today, gone tomorrow”®! (“listening
to music/media under earphones at high volume
[> ¥ setting] for a prolonged time can permanently
damage inner ear structures, which can lead to permanent
hearing loss that you may not notice initially”) was more
motivating than the text alone or an image of inner ear
hair cell damage accompanied by the text.

Short message serve (SMS) or text messaging is
becoming a popular technology to increase medication
adherence, clinical management, and modify or change
behavior.!"”' Between January 2009 and October 2012, the

Health Resources and Services Administration (2014)1!
conducted a meta-analysis that examined the effectiveness
and acceptance of health text messaging interventions
in the United States and other high-resource countries.
Seven systematic reviews and a synthesis of evidence
from the Agency for Healthcare Research and Quality
Health Care Innovations Exchange were included in
the study. The report concluded that text messaging
could improve health knowledge, behaviors, and clinical
outcomes, due to their wide population reach and their
ability to be individually tailored.

Text messaging can deliver interventions to the
individual with ease, without thought on their part, and
has been shown to be useful for sending reminders,"")
advice, instruction, and other educational content?!
and for maintaining users’ awareness of their health
goals.?!! Armstrong et al.'”! found that participants who
received a daily text reminder to use sunscreen had a
daily compliance rate of 56.1%; in contrast, a control
group who did not receive the daily text reminder had
a mean daily compliance rate of 30%. They concluded
that text messaging was effective in improving sunscreen
adherence and at low cost. In a smoking cessation study,
Free et al.™! found that participants who received text
messages that motivated, encouraged behavior change,
and were somewhat tailored to concerns maintained
abstinence (verified by self-report and biochemically
at 6 months) compared to controls that received text
messages unrelated to quitting. They concluded that text
messaging significantly improved smoking cessation
rates and is an effective tool to consider.

As text messaging is familiar to and used by most
adolescents'” and young adults,*! they may be
somewhat open to receiving a health reminder regarding
hearing conservation. The American Academy of
Pediatrics (2015)! recommended reduction in barriers
to telemedicine as well as increased research and funding
to expand access to health care. The purpose of this
study was to examine if text messaging would serve as
an effective reminder to educate and promote young
adults to use their PLDs responsibly.

Materials and Methods

The institutional review boards of the two universities
involved approved this study as exempt; approval codes
are IRB #16-93 and #081616, respectively.

Study participants

Three hundred and eighty-seven college students
enrolled at an urban university located in New York
City, New York, in the United States participated in this
study; participation was strictly voluntary. Participants
were recruited from a required 1*-year freshman
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seminar as access to them could occur for the 6-month
study duration and thus easily followed. One of the
investigators met with potential participants during
their freshman seminar to explain the purpose of the
study and its importance. A participation form was
distributed and completed by students interested and
willing to participate in the 6-month study. Regardless of
willingness to participate, all students received a written
informational message [Appendix A] on safe PLD use.

Importantly, participants were accepted into the study
whether or not they intended to modify their PLD use.
By including participants regardless of their intent, a
broader population of college-age PLD users would
be reached and potentially increase awareness of the
importance of responsible PLD use and/or hearing
health.! Participants indicating their willingness to
participate were randomly assigned to one of two
groups: Group 1 received a biweekly text reminder on
safe PLD use and Group 2 (controls) received a monthly
text as a reminder of their participation in the study.

Procedure

All participants assigned to both the experimental
and control groups were informed of recommended
levels of safe PLD use (Appendix A); specifically,
to use their PLD under earphones or headphones,
preferably noise-cancelling, 1-h or less per day at
60% maximum volume. It is acknowledged that the
specific relationship between amount and duration of
exposure and hearing loss has yet to be determined;
however, sufficient data exist to confirm that PLD use
and other social activities in noisy environments are
potentially hazardous to hearing. Thus, some guidance
to participants was determined warranted.

One hundred and ninety-eight students assigned to
Group 1 (safe PLD use) received a biweekly text reminder
that varied between humor, rhyme, and information!*!
to encourage safe PLD use [Appendix B]. One hundred
and eighty-nine students assigned to Group 2 (controls)
received monthly text messages related to the importance
of their participation in the study but with no mention
of responsible PLD use [Appendix C]. Frequency of
text messages to promote health has varied between
daily (e.g., promoting smoking cessation? and sunscreen
use™) and less frequent (e.g., biweekly for promotion of
sexual health).”! A biweekly text was determined to be
sufficient to communicate the need for responsible PLD
use (Group 1) and a monthly text to controls (Group 2)
to limit message overload, potential annoyance, and
ignoring of too frequent reminders.

A brief questionnaire was also administered to all
participants before the study and after 6 months at the
completion of the study, regarding their PLD use and

the effectiveness of text message reminders to use PLDs
responsibly. A pre- and poststudy question was asked
on responsible PLD use (Iused my PLD responsibly; 1 h
or less per day when using earphones or headphones,
preferably noise cancelling, at 60% maximum volume),
rated on a 3-point scale (1 = not really, 2 = sometimes,
and 3 = almost always). The prestudy questionnaire
also included an item on gender. A second poststudy
survey question was asked on the effectiveness of text
messaging reminders (Group 1: the text message was
helpful to remind me to use my PLD responsibly and
Group 2: I think a text message would have been helpful
to remind me to use my PLD responsibly), rated on a
3-point scale (1 = not really, 2 = somewhat helpful, and
3 = definitely helpful). The Kruskal-Wallis test was
used to analyze the pre- and postquestionnaire data.
Outcomes were considered significant at P < 0.05.

Results

Twohundred and eighty-six (73.9%) of the 387 participants
completed the pre- and postsurvey questions; 140 (70.7%;
60 males, 80 females) of the 198 participants assigned to
Group 1 (received biweekly text message reminders) and
146 (77.2%; 62 males, 84 females) of the 189 participants
assigned to Group 2 (controls). Prestudy, similar mean
ratings were obtained for both groups (Group 1 = 1.59
and Group 2 = 1.58) [Table 1], indicating participants
“not really” to “sometimes” used PLDs responsibly.
No significant difference (H[1] = 0.135, P = 0.71) in PLD
use was noted between groups. At 6-month poststudy
completion, mean ratings for experimental group
participants (Group 1) improved to 2.36 (“sometimes”
to “almost always” used PLDs responsibly) but no
change (1.58) for controls [Group 2 and Table 1].
The Kruskal-Wallis test revealed that participants

Table 1: Mean pre- and poststudy questionnaire
outcomes in experimental and control groups

Question Pre Post
Group 1: Experimental - received biweekly text reminder
(n=198)

Question 1. | used my PLD responsibly; 1 1.59 2.36*

h or less per day when using earphones or
headphones, preferably noise canceling, at 60%
maximum volume
Question 2. The text message was helpful to - 2.55
remind me to use my PLD responsibly
Group 2: Control (n=189)
Question 1. | used my PLD responsibly; 1 1.58 1.58
h or less per day when using earphones or
headphones, preferably noise canceling, at 60%
maximum volume
Question 2. | think a text message would have - 1.97
been helpful to remind me to use my PLD
responsibly
*Significant at P<0.001. Rating question 1: 1=Not really, 2=Sometimes, 3=Almost

always, Rating question 2: 1=Not really, 2=Somewhat helpful, 3=Definitely helpful.
PLD=Personal listening device
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who received text messaging reminders reported
significant (H[1] = 86.7, P < 0.001) change in increasing
responsible PLD use; no significant change was reported
in controls (H[1] = 0.002, P = 0.96). Females receiving
biweekly text message reminders reported modified PLD
use significantly more (H[1] = 6.7, P < 0.01) than males,
suggesting a gender effect for responsible PLD use.

Poststudy, all participants were asked to rate the
effectiveness of text messaging reminders. An average
2.55 rating was given by experimental group participants,
indicating the text messaging reminders as “somewhat
helpful” to “definitely helpful” [Table 1]. The mean
rating (1.97) for the control group participants suggested
that they believed text messaging reminders would have
been “somewhat helpful” to remind them to use PLDs
responsibly.

Discussion

This study examined the use of text messaging to
increase responsible PLD use in young adults. Similar to
previous studies using text messaging to improve health
outcomes by changing behavior,"*?>%! results from this
study indicated that participants who received biweekly
reminders reported they were using their devices more
responsibly and that the text messages were helpful.

Participants who received the biweekly reminders
reported a significant improvement (P < 0.001) in
responsible PLD listening behavior, at least in the short
term. Outcomes from this study also revealed that on
average, participants who received the bi-weekly text
messaging reminders rated them helpful in promoting
responsible PLD use, while those participants assigned to
the control group and did not receive the bi-weekly text
message reminders on responsible PLD use indicated
that the reminders could have been helpful. Thus, it
appears that text messaging increases awareness, intent,
and motivation to change risky listening behaviors.

A gender effect for responsible PLD use was found,
indicating that females receiving biweekly text message
reminders reported modifying their PLD use significantly
more (P < 0.01) than males. Gender effects in PLD use
have been found in previous studies, where female
adolescents and young adults reported lower PLD
listening volumes®*% and shorter listening durations!"
than did males. In contrast, a recent study found no
gender differences on motivation to modify PLD listening
use behaviors in young adults when examining different
types of hearing health risk education information
sets (text with or without visual images).['%!

The use of text messaging to improve health promotion,
disease prevention, and management appears

encouraging.' In a review of four studies that targeted
preventive health behaviors, Fjeldsoe et al.F? found
that SMS-delivered intervention improved short-term
behavioral change outcomes. Repetitive and annoying
texts are less likely to be paid attention to or discontinued,
and thus, care must be taken in the structure and
frequency of reminders.*! As reminders can potentially
serve to spark individuals to think about important
health behaviors that they might not otherwise
intentionally think about and they have to be framed
such that individuals want to receive it. The reminders
cannot be perceived as repetitive or annoying, which
will make them be less likely to pay attention to and/or
continue to receive the messages. Gold ef al.”® designed
a study to determine the characteristics of text messages
that promoted behavior change regarding sexual health
in young adults. One hundred and forty-one young
adults, aged 16-24 years, agreed to participate in focus
groups and receive a text message every 2 weeks.
Results indicated that this technology was engaging
to participants and more likely to be remembered and
shared when messages were funny, rhymed, tied to a
particular event, and balanced between information and
humor. Informal language, message style, variety, and
schedule of text messages were found to be important
factors in acceptability.*!

The results of this study support previous studies and
suggest that text messaging reminders can potentially
initiate individuals to think about important health
behaviors, such as responsible PLD use. When used in
concert with media campaigns® and text messages that
incorporate clever imagery and messages, a significant
positive impact on changing behavior may follow.!2143]
Clarifying the factors that lead individuals to maintain
these actions successfully is needed. A limitation
inherent in self-report surveys is the potential for
social desirability response bias, where participants
acquiesce and provide a socially desirable response.*
In conclusion, similar to other studies!'’?*?%2 examining
health-related behavioral change outcomes, the use of
text messaging appears to be effective and appropriate
for educating and promoting responsible PLD use in
young adults.
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Appendixes
Appendix A: Information sheet
Description and Purpose of Study

Hearing loss in your age range is increasing and has been associated with repeated and prolonged listening to intense
levels of music and/or other media using personal listening devices (PLDs) such as smartphones and iPods/MP3
players. InNYC, 25% of young adults, aged 18—44 years, report some degree of hearing loss or ringing in the ears due
to iPod or MP3 player use. This study, approved by the Pace University Institutional Review Board, is examining if
text reminders, sent to you on your smartphone, will promote and help you use and maintain PLD safely.

If you agree to participate in this 6-month study (from September 2016 to April 2017), you will be randomly assigned
to one of two groups. If you are assigned to Group 1, you will receive a text message every other week to remind
you to use your PLD responsibly. If you are assigned to Group 2, you will receive a text message once per month to
remind you that you are participating in this study. At the end of 6 months, I will ask you to complete 2 questions
that will take less than 3 minutes to complete. Your information will be held in the strictest confidence; no one but
me will have access to your personal information.

Your participation may motivate you to change your PLD listening behavior by the completion of the study.
Furthermore, you will help me to determine if text messaging is an effective tool to promote more responsible PLD
use in this population, which may have an impact on public health policy.

While I would appreciate your participation, you can choose not to participate or withdraw at any time.
Recommendations for Safe Personal Listening Device Use

Itis recommended that you use your PLD 1 h or less per day when using earphones or headphones, preferably noise
canceling, at 60% maximum volume.

Appendix B: Text messages sent biweekly to Group 1 (safe personal listening device use) participants

Hear today, Gone tomorrow photo. Remember, 1 h or less per day when using earphones or headphones, preferably noise canceling, at 60%
maximum volume

Roses are red, violets are blue, use your PLD responsibly or later you may say “boo hoo” Remember, 1 hour or less per day when using
earphones or headphones, preferably noise canceling, at 60% maximum volume

Unlike February 29, music/media-induced hearing loss is not uncommon for your age group. Remember, 1 hour or less per day when using
earphones or headphones, preferably noise canceling, at 60% maximum volume

Enjoy your music forever. Remember, 1 hour or less per day when using earphones or headphones, preferably noise canceling, at 60%
maximum volume

Ringing in your ears? Those are your inner ear hair cells screaming for relief. Remember, 1 hour or less per day when using earphones or
headphones, preferably noise canceling, at 60% maximum volume

Knock. Knock. Who's there? Couldn’t understand. Remember, one hour or less per day when using earphones or headphones, preferably
noise-cancelling, at 60% maximum volume

Huh? Huh? Huh? Irritating, yes? Remember, 1 hour or less per day when using earphones or headphones, preferably noise canceling, at 60%
maximum volume

Hearing protection is a sound investment. Remember, 1 hour or less per day when using earphones or headphones, preferably noise
canceling, at 60% maximum volume

Practice safe hearing. Remember, 1 hour or less per day when using earphones or headphones, preferably noise canceling, at 60% maximum
volume

You would not shed a tear if you protect your ear. Remember, 1 hour or less per day when using earphones or headphones, preferably noise
canceling, at 60% maximum volume

Those who hear the safest way- live to hear another day. Remember, 1 hour or less per day when using earphones or headphones, preferably
noise canceling, at 60% maximum volume. (blog.easysafetyschool.com)

No need to fear if you protect your ear. Remember, 1 hour or less per day when using earphones or headphones, preferably noise canceling,
at 60% maximum volume

Text messages were adapted from Safety Risk (https://safetyrisk.net/catchy-safety-slogans/) and Shout Slogans (http://shoutslogans.com/
hearing-safety-slogans-and-sayings). PLD=Personal listening device
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Appendix C: Text messages sent monthly to Group 2 (control) participants

Thanks for participating! The study could not have gone ahead without your input!
Thanks for taking part. You will be contacted at the end of the study

Your participation could help others in the future. Thanks for your assistance!

Your participation is vital to our study. Thanks so much!

Almost done! Only 4 more weeks to go until completion of the study!

Will contact you soon to collect final information. Thanks once again for participating!
Text messages were adapted from Free et al., 201122
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