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Abstract

The convergence towards the Long Term Evolution (LTE) mobile standard will result in higher
data upload and downloads on mobile devices therefore making it an attractive option for
healthcare. Thereis currently a dramatic global increase in the penetration rate of mobile phones.
Mobile phones are portable, easy to use, affordable and they allow for privacy and confidentiality.
Teenagers using new technologies for healthcare information are likely to increase. Thereforeit is
expected that mobile phones will become the main mechanism for sharing health information. This
paper discusses our study in which we tried to understand how much health information is
disseminated by Generation Y through Maobile Networks, with a primary focus on the texting
abilities of mobile phones. In order to understand the current state of health information sharing a
survey tool was implemented to collect data. The survey was sent to a population of students from
the University of Otago. The selection process was random and over 1500 responses were
received. Early conclusions show Mobile phones are clearly being actively used to share health
information between, friends family and the general population.

1. Introduction

This technology has grown in leaps and boundsoaed the last decade growth of mobile communicatiamkets has
increased exponentially on a global scale. Its thpas been very widespread. Areas that have begiopsly not had
access to communication facilities due to lacknéfaistructure have now been connected up via mabitemunication

devices. This has been realised by many healthmaréders, as they aim to utilise the power of théquitous and
pervasive nature of mobile phones to deliver health services to patients at anytime and anypkdier [1] reports

the reason that mobile phones are an attractitkoptafor delivering health-related services istttieey are personal,
portable, connected and as the new generation®bilerphones are being produced they are increasimgelligence.

However the main strength with these devices, peesve of how old or new they are, is their abilib send and
receive Short Messages Services (SMS) or othemgfeered to as text messages. This study focusemply on the

Generation Y (Gen Y) cohort of the population, heseaGen Y are recognised as early adopters of eelmologies
and are also extensive users of the Internet anbil®phones. For this study Gen Y is defined asoaeywithin the

ages of 18 and 32, ie born between 1977 and 1991.

2. Background

Mobile phones have now transcended the notiontkiegt are meant exclusively for the wealthy and etiog to Katz
and Sugiyama [2] they are now an icon that symbslis conduit of trusted communication. Mobile plsonet only
provide the technology to deliver content theyallinis delivery to occur over greater ranges anidlegu times than
many other devices [3]. In addition to the advaesagf mobile phones that have been described bgrAd] and
Richardson and Lenarcic [3], one of their most pdutecapabilities is their ability to send and reee SMS (text)
messages. Texting has many advantages other modes of communication. As mobile pharesnot restrained by
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cables or data points, it means their texting ghii not restrained to fixed locations. It is fasansmitted messages are
received almost immediately. It is convenient; rages cabe stored in the phone until the recipient is retadseadt,

or will be received as soon as the phone is tuamedhus making the message a very personal méaoesnmunication

in a health sense. Thest of sending messages is also relatively lowr@pmately 20 New Zealand cents). Messages
can be sent from mobile phones, computerssantk fixed-line telephones. Messages can be semtitiplerecipients
simultaneously. A report by the Cellular Telephémdustries Association (CTIA) [4] estimated thato1 trillion text
messages were sent and received globally in 20iii8.an average of 3.5 billion text messages beérg and received
daily. The usage statistics and the pervasivereaititexting makes it a very strong contender @oubed in health
applications

A further strength of this medium is its populariyithin the Gen Y population group. A recent repbyt the
Participatory Marketing Network [5] found that déegthe growth in use of Social Network Sites sashFacebook, if
Gen Y was given a choice of dropping any of the mamication mediums they currently use only 26% $iaéy would
give up texting, their report found that they woulther give up the use of social networks rathentgiving up
sending texts via their mobile phone. Wilson [G]rfid that in United States of America this groupnontbered all the
other groups in terms of minutes used on their tagifiones, number of calls placed and the numbtxdfmessages
sent and received, with a reported average of é@6messages being sent a month in 2006 [7]. Ancituely carried
out in the United Kingdom found that a majority mbbile phones users are within the Gen Y age g(8ap6) and
62% of them utilise text messaging on a regularsbf@}. The PMN study also found that within ther3¢ group an
average of 740 text messages were sent and rege@rechonth, which is much higher than that repoegadier by
Perez and Gen [7], indicating that within a 3 yeeariod the use of this medium within this group lgaown almost 6
times. These statistics within the Gen Y group ik use of this medium make it a prime sourcenfafrmation with
their peers.

There have been numerous studies in which theafoheobile phones in particular texting has beenlisah However
most of these studies have looked at it from atheate provider's angle, and have seen texting resninder tool, or
an intervention tool see [9] for a comprehensiwgen® on studies that have utilised text messages@snmunication
medium. A New Zealand example is the STOMP camp§l@h and the text messaging trial carried outamily
planning clinics [11]. There are however no stadiethe academic literature that report the curuse of texting as
means of communicating health information withirepgroups. Fogg and Allen [12] present five categgom which
text messages can be used to improve health: Sgidfiormation to users, gathering information frarsers, user
guestion and expert response, people to peopleesction and transactions. The study presented snphper focuses
on the use of text messages in the people to peopleection category. An area which we feel is iy yowerful and
understudied area in health application.

3. Methodology

The instrument used in this study was a survewal decided that an on-line survey would be thé toes The main
reason for using an online survey was becauséivedl for an easier method of controlling the syras it was being
sent to a large target group. The group being dekte access to a computer, as they are all Usityesf Otago
students and thus have access to one of the mamyuter labs that are available 24 hours a day 8 dayeek. Online
surveys also allow for instant feedback and resultse final reason for using an on-line survethit the collation of
data from online surveys can be conducted in a reffiient manner than the traditional pen and paoevey. These
reasons are in agreement with Wright [13] reasamsubing an on-line survey. The reason’s being scde the
population, timeliness of responses and cost. Géwors for using an on-line survey are:

¢ coding can be built into the survey tool
¢ data goes straight into a database thus reducinghiince of transfer error

¢ allows for quick descriptive stats to be done

The survey was being developed in accordance vhigh Ghecklist for Reporting Results of Internet Ev8ys
(CHERRIES) [14]. This checklist was used to enshessurvey being built conformed to a recognisaddadird used by
researchers that use web surveys. Although thisktisewas targeted specifically at authors sulingttarticles to the
Journal of Medical Internet Research (JMIR), ih@v a recognised standard within the field. Accogdio its founder
Eysenbach, this checklist equates to the CONSOREmEnt (for randomized trials), or the QUORUM estagnt (for
systematic reviews), which are designed to enswgetiality of reports in the medical literature][14
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The survey was built using a tool called Survey kiyn[15]. This tool has been used by many reseasat@nducting
surveys across various fields of study [16-18]sthuas thought to be an adequate tool to be useithdostudy. It was
chosen over an in-house built survey becauseyfitsis easy to use, build and edit and secondhag all the tools built
in to allow data to be exported for statisticallgsis [19].

Participants were randomly selected using the Usityeemailing lists. In order to send a mass ermithe student
population permission was required and obtainech fitee Director of Student Services. A file contamthe student ID
numbers of all the students enrolled at the Unitsergas obtained. This list did not have any otimformation. There
were no student names, addresses, gender, age atheer information that could be considered id@atile or that

would affect the randomisation of the students eho#\ pilot study was conducted to ensure thatrésponses that
would be obtained from the survey would be suffitieo answer the research question. The papedizbks also

tested if the survey would be easily understood aot contain any ambiguous language. Any suggestiand

discrepancies identified by the pilot study werdradsed before the actual survey was released.

4. Results

The survey link was emailed to five thousand ranigasalected students at the University of Otagee Tk navigated
the participant to the survey which was hostedneySurveyMonkey site. The survey site was lefvachbr a period of
four weeks, to ensure that participants had seffictime to complete the survey. At the close ef shirvey a total
number of 1902 responses were recorded, a respatesef 38%. These responses were analysed toectimt they
were correctly completed and had no missing compsneifter this process what completed the totahiber of

responses that were correctly completed and coaildsed for further analysis was 1747, being a 3&8panse rate.
This number was still more than the average respoate of between 20-25% as recorded by Sheehén [20

The majority of the participants that answered thisvey were in the 20-24 age group (55.7%)and sbwamber of
respondents were from the 30-34 age group (3.786)the survey was sent to students at the UniyeodiOtago, the
population distribution was expected to reflect tmiversity age group, with large nhumbers betwden 18-24 age
group. According to the University Academic Sergitkis age group makes up 87% of the total Unitiepulation.
The gender make up of the participant group was &8f&le and 33% male, which again reflects thedtreported by
the University in their collation of any surveysiteut by the University.

4.1. Number of mobile phones used

Participants were asked how many mobile phones tiseg. This was asked to determine if this popuagroup
utilised more than one phone, which in turn woutghact the overall penetration figures that are mejloby the media.
Participants who said they did not use a mobilenpheere automatically directed to a part of theveyithat addressed
other questions. The responses showed that 77.@%tusast one mobile phone, while 21% use two lagifiones.
Only 0.1% stated they use more than 3 mobile phaindle the percentage of people that do not us@hilephone is
0.5%.

4.2. Mobile phone length of use

In addition to asking participants how many photiey used, the study also required participantadizate how long
they have been using their mobile phones for. Waigld indicate the proliferation of mobile techngjyowithin the Gen
Y group. Most participants indicated that they leén using a mobile phone for more than 6 yearS¥483 whilst
37% indicated they had been using a mobile phohedss 5-6 years . The mean length of use for thigcfants in
this study is 5-6 years.

4.3. Mobile phone ability of use

Following on from the previous question about thegth of use of mobile phones, participants wekedsow they
would rate their ability to use different featui@s their mobile phone. Most participants rated thelwes as proficient
(50%) whilst 31% regarded themselves as compet8r2% felt that they were experts at using theibile phone and
a small group 4.9% and 0.8% rated the selves agylmther advanced beginners or novices as uskig thobile
phones.
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4.4. Texting behaviour

Participants’ use of the text message or Short MessService to share health information was onéhefmain
mediums being investigated in this study. In orteput this sharing in perspective, it is imperatio understand
participants’ texting behaviour. This section distétie findings from the questions around partictpacurrent texting
behaviour.

4.4.1. Number of text messages sent

Participants were asked to type in the numberxifrteessages they sent on average per day. Theyaskea to give
the average number of text messages sent to famdyto friends. The mean number of text messagedséamily is
3.6 (SD 5) (95% CI = 3.4 to 3.9). With regardshe tverage number of text messages that this iparitcgroup sent
to their friends the mean is 18.3 (SD 21) (95% QI7=3 to 19.4). Thus on average participants seme rext messages
to their friends as opposed to their family per day

4.4.2. Number of text messages received

In addition to asking participants about the averagmber of text messages sent a day to familyfréenttls, they were
also asked about the average number of text mes#agyereceived a day from these groups. The meanber of texts
that participants’ received from the family membirs88.6 (SD 5)(95% CI = 3.4 to 3.9), this matchies humber of
texts sent to this group. Participants receivedeamof 18.7 (SD 23) (95% Cl= 17.6 to 19.8) text sages from their
friends. This is also very similar to the mean nembf texts they sent to this group on average éagh As with the
number of texts sent a day, the group in this steggived on average more texts from their friethds their family
daily.

4.4.3. Cost of sending text messages

Participants were asked if the cost of sendinganessage affects the number of text messagestmy The answer
could provide an insight as to whether or not themn inherent limitation linked to cost as to ho@avily this medium
is utilised by this group. This limitation may iarh affect the overall use of this medium to shaoé only health
information but any type of information within thggroup. The answers provided by the participantshia group
showed no distinct answer, 50.6% of the participaesponded that the cost does have an effecteonuimber of text
messages they send, whilst 49.4% replied thatdidstot have an effect.

4.5. Sharing of health information using text messa  ges

This section will detail the responses given bytipgrants regarding their behaviour on sharing timeaiformation
across text messages. Apart from asking about mbguéncy of sharing health information via text sa&®s;
participants were also asked if the frequency afisly health information changed when it came xbirtg family and
when it came to texting friends.

4.5.1. Sending text messages with health informatio  n

Figure 1 illustrates the responses participant® galven asked if they send texts with general heaftirmation and
with specific health information to family. Fromettgraph it can be seen that most participants aerswhat they
Sometimes send text messages with general health (38.6%)sprdific health information (33%). The graph also
shows that 14.7% of participaritever share general health information by text and pleicentage goes up to 22.6%
when it comes to specific health information. Tihidicates that within this group 85.3% have semegsage regarding
general health information to their family and ®5.have sent more specific health information tar tfznily.

When asked the same question with regards to sgrgbneral health and specific health informatiothwriends
across text messages most participants answereth#éyeSometimes share general health information (39.6%) across
text messages. However, when it comes to sendiegifsphealth information across text messages mpasdicipants
responded that theinfrequently (42.3%) utilise this medium. Overall 13.4Blever share general health information
with their friends and 29.2%lever send more specific health information with theieid group via text messages.
Figure 2 illustrates the findings. Within this gmp86.6% has or will send a message with generdirhediormation to
their friends and 70.8% has sent text messagessptific health information to their friends.
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Figure 1 - Participantsresponse to sending general and specific health infor mation to family using text
messages
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Figure 2 - Participantsresponse to sending general and specific health infor mation to friendsusing
text messages
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Participants were then asked more specific questiegarding two areas that are taboo or hard koatabut, sexual
health [21] and mental health [22]. Both Marwick[2&nd Crisp [22] reported in their studies thatipgpants found it

difficult to talk about these topic areas as theas an associated stigma around them. This quesstioed to determine
if this stigma was also present when using textsagss as a medium to talk about these topics.

On the topic of sexual health 86% responded thay tever send text messages to their family, whilst 66.4%
responded that theyever send messages with sexual health informationdin thends. This indicates that participants
would more readily text message their friends gsospd to their family about sexual health. Howeesen though
they would send messages with sexual informatidheéo friends more than their family, the reguhainf sending such
messages isfrequent (22.9%).

When asked the same question with a reference ridirge text messages with mental health informatan8%
responded that theMever send mental health information to their family, ilsh52.9% stated that thelyever sent
messages with such information to their friendsalpattern similar to sending messages with selxealth, most
people that did send mental health information eyt themnfrequently; 33.1% to family and 35.0% to friends.

A simple comparison with the responses to sendexd tnessages with sexual health information showe t
participants were more willing to send informateisout mental health than sexual health, see figuréhe figure also
illustrates the fact that when participants do tis® medium to send messages about sexual healfratie more likely
to send that information to their friends thanheit family. This pattern is reversed when it cortrtesending messages
about mental health; participants are more likelysénd messages with this content to their fammigteiad of their
friends.

4.5.2. Receiving text messages with health informat  ion

The preceding section focused on participants’ belba in sending messages with various pieces ddlthe
information. This section focuses on the frequemeyticipants’ received text messages that contaihedlth
information. The questions asked were identicéhtse asked about sending text messages.

Figure 4 illustrates the participants’ responseth wegards to receiving general and specific heafitrmation from
family via text messages. The graph illustrates #0206 of participantdNever receive any texts with general health
information and 29.7%\ever receive texts with specific health information.igimeans that 80% and 70% receive
some form of general and specific health inforntatiespectively via text message. With regards toegd health
information 36.2% stated theSometimes received texts with general health informationnirdheir family and that
percentage drops down to 27.3% when it comes taifgplealth information. 36.2% stated that thegeaige messages
Infrequently from family that contain specific health inforneati
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Figure 3 - Participants response to sending sexual and mental health infor mation to family and
friends
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Figure 4 - Participantsresponse to receiving general and specific health infor mation from family
by text messages

When receiving text messages from their friends2%ilof participants responded that tHéymetimes received text
messages from their friends that contained gemeath information. This percentage dropped dow2&®&% when it
came to receiving specific health information byttmessage. As in the case with family, most pigricts answered
that theylnfrequently received text messages with specific health infdiom from their friends (42.2%). Overall
13.1% responded that théyever receive any texts from their friends with genehnablth information and 26.0%
indicated theyNever receive texts with specific health informationrfrgheir friends Both these results indicate that
participants are receiving text messages with hygheral and specific health; Figure 5 shows thquizacy of
receiving such text messages.

A large majority of participants’ reported that yhéever sent information with sexual health informatiortheir family
or their friends. They also reported a similar ¢rém terms of receiving messages with sexual heaftrmation. 89%
responded that theyever receive such content from their family as oppdse60% who responded th&lever receive
sexual health information from friends. Of thosattresponded that they do receive text messagésseitual health
information the majority of the participants anseeithis happened on anfrequent basis; 8.86% from family and
26.99% from friends.

Receipt of messages containing mental health irdtiom did not have as many people responding Mesgr receive
such content when compared to sexual health. 62e&fonded that theMever received mental health information
from their family whilst 50.4% responded thigver received such content from their family. Similarthe behaviour
reported with receipt of sexual health informatiomgst participants that received mental healthrmédion, received
this contentinfrequently from family (25.1%) and friends (31.8%). In bothses, sexual and mental health, only a
minority of participants responded that tidivays receive text messages with such content, irresgeof whether it
was from family of friends (see Figure 6).

4.5.3. Sharing health information with a healthcare provider using text messages

The questions that have been covered all addreksduealth sharing behaviour between friends andlfausing text

messages. The final question, with regards tortgtiehaviour, asked participants if they would shaformation with

their healthcare provider if they were given a a®arThis importance of this question is to obséfriieis Gen Y group

would extend their texting behaviour to professieria the healthcare system. Currently there arknuwn systems in
New Zealand where patients are able to text thesithcare provider, unless the healthcare progdess their number
to the patient. There are systems in place to reémpiatients about appointments [23], getting feekbalcout a

consultation [24], using it as an intervention tfidl], but there are no studies which have askéiéma would they use
a text medium to communicate with their healthqaevider.

23



45%

£0%

35%

30%

25%

B General Health
20%

B Specific Health
15%

10%

5%

0%

Never Infrequently ~ Sometimes Frequently Always

Figure5 - Participantsresponse to receiving general and specific health infor mation from friends by
text messages
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Figure 6 - Participants response to receiving sexual and mental health infor mation from family and
friends

The responses in this study indicate that 53.8%d #agy would use the text message medium to sheadthh

information with their health care provider, 43.3%d they would not and 2.5% responded that theyableady using
this medium to share health information with tHesalthcare provider.
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5. Discussion and Conclusion

This study focused on the people to people conmethiat text messaging offers to its users. Theddithe study was
to find if Gen Y utilise text messaging as a medioncommunicate about health information, and éfytdid so to what
extent and how did that information transfer changf@in two distinct groups, that is, family andefnds. The results
clearly indicate that the Gen Y behaviour matclineg of other countries in terms of their adoptiédrmmbile phones
and texting, with only 0.5% of the population graegponding that they did not own a mobile phone.

However, New Zealand is very distinct in this aesatexting is regarded as the main method of conwating using
mobile phones rather than calling. Other findingshsas average number of texts sent and receidey & family (4
and 4) and friends (19 and 19) would average ouietd 20 text messages sent and received a monthfaviily
members and 570 text messages sent and receivemth to a friend group [25]. These indicate thelifgxation of
this technology within the Gen Y group. Using theerage found in this study it would mean that & rerssage is
being sent and received ever 90mins between frijestasving that there is a high volume of commumdcataking
place by the average participant. The regressialysis also indicated that when individuals recdigetext they were
very likely going to reply to that text messageiglindicating some form of dialogue taking place.

With regards to health information sharing, ther@ot a distinct division in the frequency of infation that is shared
between the family group and the friend group. Témults indicate that in the cases of general hegfiecific health
and mental health there is not a very large diffeeein the frequency of sending messages to faaoilfriends.
However with sexual health, as one would expedtigiants were more likely to send messages with ¢ontent to
their friends as opposed to their family. This hebar was replicated in the frequency of healtlatedl text messages
that participants received.

An important finding to note is that irrespectivetmw frequently participants send and receive tagssages with
health information, it is the fact that this befwaviis taking place. The findings show that witttirs group participants
are talking about their health across this medimaking it a strong case to be used by health psinfeals as a way of
communicating with their clients that is not lindtdo reminder type messages. More than half théicpEants
answered that given a chance they would communieititetheir health professional utilising text magss.

This paper has highlighted the trend that is culyeheing practised by the Gen Y cohort within aivensity
population. Although this paper has only presenibeddescriptive findings, it can be seen thattéxting medium is
being used by members of this cohort to transfepua types of heath information to their peer gramd their family
members. This could be taken on board by variowdttiheeducation and promotion boards as well asréfevant
government agencies because they aim to promotebeialy among this cohort. Although this study fasused on
the behaviour within the Gen Y group, it must bkraevliedged that this form of communication is stgaithcreasing
in popularity within other generational groups. Thmere fact that family members send messages $ogitnup
indicates that the older generation are also tagimthis technology medium.

This is an important area and future researchili®agoing in m-health. Some focus had been gitethe intertwining
of social media and mobiles for health. Future wmiky be conducted to show how if this populatiah stilise this
medium as a trusted way of communicating abouttheéaformation. Another area that needs to be axi@m is the
security [26]of this method for health communicatianlike emails this form of communication does Inave an easy
method to access archives of any conversation $wmgethat would be crucial if it is to be used asealistic form of
health information communication.
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