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Abstract

Background: Young peopleliving with type 1 diabetesface not only the challengestypical of adol escence, but also the challenges
of daily management of their health and evolving understanding of the impact of their diagnosis on their future. Adolescenceis
acritical timefor diabetes self-management, with atypical declinein glycemic control increasing risk for microvascular diabetes
complications. To improve glycemic control, there is a need for evidence-based self-management support interventions that
address the issues pertinent to this population, utilizing platforms that engage them. Increasingly, mobile health (mHealth)
interventions are being developed and evaluated for this purpose with some evidence supporting improved glycemic control. A
necessary step to enhance effectiveness of such approachesisto understand young peopl€e’s preferences for thismode of delivery.

Objective: A cross-sectional survey was conducted to investigate the current and perceived roles of mHealth in supporting
young people to manage their diabetes.

Methods: Young adults (16-24 years) with type 1 diabetes in Auckland, New Zealand, were invited to take part in a survey via
letter from their diabetes specidlist.

Results: A total of 115 young adults completed the survey (mean age 19.5 years, male 52/115, 45%; European 89/115, 77%),
with all reporting they owned a mobile phone and 96% (110/115) of those were smartphones. However, smartphone apps for
diabetes management had been used by only 33% (38/115) of respondents. The most commonly reported reason for not using
appswas alack of awarenessthat they existed. Although the majority felt they managed their diabeteswell, 63% (72/115) reported
wanting to learn more about diabetes and how to manage it. A total of 64% (74/115) respondents reported that they would be
interested in receiving diabetes self-management support via text message (short message service, SMS).

Conclusions: Current engagement with mHealth in this population appears low, athough the findings from this study provide
support for the use of mHealth in this group because of the ubiquity and convenience of mobile devices. mHealth has potential
to provideinformation and support to this population, utilizing mediums commonplace for this group and with greater reach than
traditional methods.
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Introduction

Rates of type 1 diabetes are increasing both in New Zealand
and internationally [1-4]. Good diabetes control at an early age
isintegral in delaying the onset and slowing the progression of
long-term complications of the disease such as renal failure,
blindness, and lower limb microvascular disease [5-8]. Type 1
diabetesis one of the most demanding chronic conditions, both
psychologically and behaviorally, requiring considerable daily
management throughout the individual’s life for optimal
outcome. Successful diabetes management involves managing
medical responsibilities (including blood glucose monitoring
and insulin administration) alongside behaviorsaround diet and
physical activity [9]. Thereisevidence of apositive relationship
between diabetes self-management behaviors and metabolic
control, particularly in adolescence [10-15]. Poor engagement
with diabetes self-management in adolescence is likely to
continueto poor self-management behaviorsin adulthood [16],
making this a vital period for the establishment of good
self-management and prevention of debilitating long-term
complications.

Thereisawiderange of interventions designed to support young
people to self-manage their diabetes that tend to involve
providing encouragement, information, and motivation to obtain
greater control of their condition. This may be done by
increasing their understanding of diabetes, encouraging them
to be active participants in decision making around their
condition, and motivating them to engage in healthy behaviors
[17]. The importance of a combination of approaches for
self-management support in individuals with type 1 diabetesis
clear, including psychosocial support, education, diabetes
monitoring and insulin-specific information and support, and
multidisciplinary clinician support [18]. In particular, there is
aneed for interventionsto actively demonstrate thelink between
diabetes management behaviors and the young people’s daily
life [19] and interventions that utilize platforms that engage
young people.

Mobile health (mHealth) is the use of maobile devices, such as
mobile phones, to deliver health services and information [20].
There is increasing evidence for the effectiveness of mHealth
in health behavior change and disease management, including
diabetes [21,22]. Mobile phones offer potential to reach all
populations and provide access to an individual at opportune
times regardless of location [23]. They also provide atool for
support outside of the hospital or clinic and in turn support
increased independence. They provide a nonconfrontational
method for support around sensitive issues such as
contraception, alcohol and drugs, and sexua health, which can
have considerable impact on ayoung person’s diabetes control
[24]. In addition, mHealth interventions capitalize on existing
communication behavior in young people, who are more likely
to bring their mobile phones than their glucose metersto clinic
appointments [25].

http://diabetes.jmir.org/2017/1/e4/

There is growing evidence that mHealth interventions can
successfully engage young people with diabetes, which has
traditionally been difficult to do [25-38]. Research indicates
strong patient interest in mHealth tools to support diabetes
management [39] and a preference for smartphone appsin the
young adult population [39]. However, with increasing
availability of diabetes-related apps there is concern regarding
the accuracy and evidence base of many of these [40]. It is
essential to ensure that patients have access to tools that are
safe, evidence-based, and known to be effective. In addition,
these tools need to attend to the issues relevant to the young
person rather than purely focusing on those considered rel evant
by the clinician [27]. To accommodate the preferences and
priorities of the population, and thereby enhance the chances
of success, it is crucial to engage the target population in the
design and development of the intervention through obtaining
feedback during intervention design [41,42] and linking of
diabetes management with individual goals and priorities
[19,43].

This study aimed to investigate the current and perceived roles
of mHealth in supporting young people to manage their diabetes.
Thiswill inform the development of a self-management support
intervention for this population.

Methods

Study Design

A descriptive cross-sectional survey was conducted with young
adultswith type 1 diabetesfrom March to September 2014. The
survey incorporated both closed and open-ended questions to
gain more in-depth information and to allow participants to
elaborate further. The survey was designed in paper format and
then uploaded into an electronic format using LimeSurvey
(LimeSurvey Project), an Open Source survey tool. The survey
was then pretested by researchers, members of the study
advisory group, and young people. The survey is described
according to the CHERRIES (Checklist for Reporting Results
of Internet E-Surveys) checklist [44].

Ethics Approval

Ethical approval for this trial was obtained from the New
Zealand Health and Disability Ethics Committee (14/CEN/24).
Research approval from each district health board was also
obtained.

Inclusion Criteria

Inclusion criteria were young adults aged 16-24 years
(inclusive), diagnosis of type 1 diabetes, registered as a patient
under one of the 3 Auckland regional diabetes services, ableto
read and understand English, and able to provide informed
consent.

Procedures

All patients who met the inclusion criteria were sent a letter
from their clinician inviting them to take part in the closed
survey. Those wishing to participate could complete the survey
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via 1 of 3 methods: (1) by going directly to the study website
and completing it online, (2) over the phone, or (3) by
completing a paper copy of the survey. Participants had 3
months from the letter date to complete the survey.

Before commencing the survey, participants provided informed
consent (electronic consent if completing the survey online,
verbal consent if completing over the phone, or written consent
if completing on paper) to participate. Participants had to enter
a unique code from their letter to ensure only those eligible
completed the survey. Participants only had accessto the survey
once their unique code was entered and verified. Upon
completion of the survey, participants had the option to enter
their contact details to receive a NZ $20 voucher reimbursing
them for their time. This personal information was stored
separately to the main data file and password protected.

The survey was identical for al participants (ho randomized
items), and participants were able to go back and change their
responses before submission. Adaptive questioning was used
to minimize response burden and reduce complexity of
guestions.

Survey Design

The survey consisted of 3 parts, with each part of the survey
presented on a separate page:

1. Demographicinformation and technology access: including
age, sex, ethnicity, occupation, age at diabetes diagnosis,
and mobile phone ownership and use.

2. Using technology to manage diabetes and health: use and
perceived usefulness of currently available apps, interest
in text message (short message service, SMS)—based
diabetes support, and preferences for mHealth content.

3. Your diabetes and how you manage it: perceptions of own
diabetes management, confidencein diabetes management,
diabetes self-management tasks they find most difficult,

Table 1. Demographics of invited population and survey respondents.
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and whether they would like to learn more about diabetes
and its management.

Statistical Analysis

Survey data were analyzed and summarized using descriptive
guantitative analyses including means, standard deviation, and
proportions. Qualitative comments were analyzed using a
simple, general inductive thematic approach to identify common
themes and meanings from the data. Only completed surveys,
with correct unique codes, wereincluded in the analysis and no
time limit was imposed. Prioritized ethnicity was used as
recommended by the New Zealand Ministry of Health for the
reporting of ethnicity data; only one of the ethnic categories
nominated by the participant was used according to a
predetermined hierarchy (Maori, Pacific Idander, Asian,
European, and other ethnic groups, in order of prioritization)
[45].

Results

Survey Response

There were 141 entries to the survey website; of these, 115
completed the survey, giving a completion rate of 82%. All
participants chose to compl ete the survey online.

Part 1. Demaogr aphic I nformation and Technology
Access

A total of 115 young adults completed the survey, giving a
response rate of 29% (see Table 1 for a breakdown of
respondents) of the invited population (N=402). There was no
significant difference between those invited to complete the
survey and those who responded in terms of ethnicity or age.
There was a significant difference (P=.02) for sex, with the
participant sample having a higher proportion of females. The
mean age of diagnosis as reported by participants was 11.12
years (SD 5.15, range 1-23).

Characteristic Total eligible (n=402), Respondents (n=115),
n (%) n (%)
Sex: male 229 (56.9) 52 (45.2)
Ethnicity
European 301 (74.9) 89 (77.4)
Maori 27(6.7) 10 (8.7)
Pacific Islander 41 (10.2) 7(6.2)
Asian 22 (5.5) 6(5.2)
Other 9(2.2) 3(2.6)
Not stated 2(0.5) 0(0.0)
Agein years, mean (SD) 19.94 (2.47) 19.51 (2.53)

All of those who completed the survey reported they owned a
mobile phone, with 110/115 (96%) reporting they owned a
smartphone (a mobile phone with the addition of a computer
operating system). Of those who owned a smartphone, only
71/110 (65%) reported having access to data (Internet) on their
phone all the time, 36/110 (33%) sometimes, and 3/110 (3%)

http://diabetes.jmir.org/2017/1/e4/

reported never accessing the Internet on their phone. The
majority of respondents reported that their mobile phone was
“pay-as-you-go” (84/115, 73%) as opposed to 30/115 (26%)
who were on amonthly contract, and 1 respondent did not know.
Most participants (76/115, 66%) reported that they never turn
their phone off.
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Part 2: Using Technology to M anage Diabetes and
Health

Apps for Diabetes Management

A total of 38 (33%) of the 115 respondents reported they use
or have used apps to help them manage their diabetes. Rates of
app usage differed by ethnicity, with Maori and Pacific Islander
respondents having lower rates of app use (10% and 0%,
respectively) compared with Europeans (38%), Asians (33%),
or the other ethnicities (33%). A total of 43% of females who
completed the survey reported they use or have used apps to
help them manage their diabetes compared with 21% of males.

Of those who reported having used apps (n=38), they reported
having used amean of 1.87 different apps (SD 1.33, range 1-7).
The most commonly reported apps were Carbs & Cals (n=10),
Glucose Buddy (n=9), MyFitnessPal (n=6), and DAFNE Online
(n=5). Of the 38 respondents who had used apps, 10 (26%)
reported finding them “extremely useful” in helping them
manage their diabetes, 20 (53%) reported finding them “alittle
useful,” and 8 (21%) “not very useful.” Common reasons
included that they were useful for tracking diabetes data, for
carbohydrate counting and insulin calculations, and that they
were accessible and convenient for managing diabetes on the
go. Participants reported that a key benefit of the apps was that
they provided an easy and convenient way to track their diabetes
and store data. They also reported that they provided an easy
way to see patterns through graphs of their capillary glucose
data

Helps me keep a record of what I'm eating my levels
and my insulin intake along with the other
medications I'mon and shows a pattern of when | go
lower or higher

They graph patterns of blood sugar levels, and are a
great place to store data related to your diabetes

They reported that, because their phones are always with them,
they provided a great way to manage their diabetes on the go.
They mentioned having accessto information when out asbeing
abenefit and providing areplacement for pen and paper methods
of keeping track of their diabetes.

Because | always have my phone and it makes it
easier to log in my blood sugars on something that |
always have access too

| find them useful because I'm always on the go and

| always have my smartphone on me so if | ever need

to check the carb content of something | can do so

immediately
A number of participants also reported that apps are useful for
carbohydrate counting, particularly for less common foods or
meals, and for calculating insulin dosage:

It [the app] gives me an idea of how many carbs are
in foods | don't normally consume on a day to day

http://diabetes.jmir.org/2017/1/e4/
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basis. Takeaway foods in particular are harder to
count carbsin.

It makes the maths easier- calculating how much
insulin | need when taking into account how many
carbs I'm eating and what my current blood glucose
is.

The most common reason for why they were not useful wasthe
dataentry being tedious and therefore not being bothered to use

the app.

Too fiddly to mess around with and enter all the data.
Aswell aswhen | test my blood, | just want to eat not
mess around with my phone.

Just another thing to remember to do so | can't be
bothered sometimes.

Technical issues were also identified as a reason for apps not
being perceived as useful, and the need for Wi-F or data
connection meant they could not always use them.

Sometimes | can find out how many carbs my food
I'm eating has but | have trouble using it sometimes
becauseit doesn't load and it requiresinter net access
and if | haven't got good reception | can't see the
portion sizes

Others reported that because they forget to use the app or do
not enter their data regularly the app was not useful.

| fail to enter in my readings from my testing machine.
So therefore | have no data in the app at all.

Only 1 participant identified not being able to trust the app and
another identified cost as a barrier.

| didn't really trust them, | wastoo scared to usethem
in case they were wrong

The majority (33/38, 87%) of the participants who had used
apps reported that they would recommend diabetes-rel ated apps
to other young people with diabetes. Those who had never used
appsto manage their diabetes were asked to provide the reasons.
The most common reasons for not having used apps to help
manage their diabetes included that they did not know of any
appsor that they existed at all, that they did not feel they would
be of any help or use to them, or that they did not feel that they
needed them.

Text Messages for Diabetes Management

A total of 74 (64%) of the 115 respondents reported that they
would like to receive SMS text messages designed to support
them to managetheir diabetes. Those who wereinterested were
asked how often they would want to receive messages, with
21% of the 74 wanting messages more than once per day, 17%
once per day, 15% only once every few days, and 12% once a
week or less. They were al so asked to identify topicsthey would
want the SM S text messages to be about (see Table 2), with tips
on how to manage diabetes being the most preferred topic.
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Table 2. Topics for text messages (n=74).

Dobson et al

Topics Count® Percentage of sample, %
Tips on how to manage my diabetes 57 7
Motivational messages 50 68
Reminders to test my blood glucose 45 61
Information about diabetes 38 51
Other® 7 10

8Parti cipants could identify multiple topics.

POther topicsidentified by participantsincluded recreationa drugs, interesting diabetes facts, and research updates.

The 41 participants who reported that they would not be
interested in receiving SM Stext messagesto support them were
asked to providetheir reasons. Key responsesincluded they did
not think that they needed them and concern that they would
be annoying. There were 19 participants who identified that
they did not feel they needed SM Stext message—based diabetes
support as they felt they were already managing their diabetes
well.

Because | feel I'm perfectly capable of managing my
diabetes myself, | know what i have to do and know
what | face if i am neglectful. Someone texting me
with things | already know is unnecessary.

| think it's unnecessary and have done fine on my own
for the most part.

In addition, 19 of the 41 participants reported they would not
sign up as they felt that it would be annoying and would just
remind them that they had diabetes when they did not want to
think about it.

| think | manage my diabetes quite well, | don't really
need to read motivational messages and | check my
blood glucose regularly on my own. | personally can
find texts like that can become annoying. | may
consider using the option only if there was an
unsubscribe option availableif | didn't want to receive
them anymore.

WII become irritating. Sometimesit is nice to forget,
[believe] that you aren’t diabetic - having constant
reminderswill continuously remind you that you are
different from everyone else

There were 2 participants who felt that this type of support
would not be personal enough and 2 participants who reported
they would prefer appsto SM S text messages.

Part 3: Diabetesand How It Is Managed

A majority (66/115, 57%) of the respondents reported that they
felt they managed their diabetes “extremely” or “very” well.
Therewere 44/115 (38%) who reported that they managed their
diabetes “not so well” and only 5/115 (4%) “not well at all.”
On ascale from 0 “Not at all confident that | can manage my
diabetes’ to 10 “Completely sure | can manage my diabetes,”
participants reported a mean rating of 7.23 (SD 2.091, range
1-10). Significantly lower ratings of confidence were seen in
those who reported interest in receiving SMS text messages
designed to support them to manage their diabetes (mean 6.89,
SD 2.10) than those who did not (mean 7.85, SD 1.94; P=.02).
Although more than half the participants reported that they felt
that they managed their diabetes well, 72/115 (63%) reported
that they would like to learn more about diabetes and how to
manage it. Participants were also asked about the 3 specific
areas of diabetes management that they find most difficult;
results are presented in Table 3. The most common areas
identified were “Remembering to check my blood glucose”
(55/115, 48%) and “ Eating well” (40/115, 35%).

Table 3. Diabetes self-management tasks participants find most difficult (n=115).

Diabetes self-management tasks Count Percentage of sample, %
Checking my blood glucose 35 304

Remembering to check my blood glucose 55 47.9

Eating well 40 34.8

Managing insulin 27 235

Problem solving (especially around blood glucose, highs and lows, sick days) 29 25.2

Being psychically active 31 27.0

Attending my medical appointments 21 18.3

Other® 10 8.7

80ther responses included remembering to administer insulin, needles, carbohydrate counting, being in unexpected situations unprepared, correcting
highs, managing alcohol, recording blood glucose levels, and the social effects.

http://diabetes.jmir.org/2017/1/e4/
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Discussion

Principal Findings

This study aimed to investigate the perceived role mHealth can
play in supporting young people to manage their diabetes and
to inform the development of a self-management support
intervention for this population. Overal, results indicated
interest in mHealth for supporting diabetes self-management
and provides further support for mobile phones to deliver
self-management support in this population group because of
high access. In addition, the survey highlighted that although
young adults were confident in their ability to manage their
diabetes, therewas strong interest in learning more about aspects
of diabetes management.

As expected, mobile phone, and in particular smartphone,
ownership in this population was high, athough more than
one-third of the respondents did not have consistent access to
Internet or data on their device. Because of the demanding and
continuous nature of diabetes self-management, toolsto support
this group need to take data access into consideration. A
downside of many of the currently available apps is the need
for the user to have ongoing Internet or datato access many of
the apps’ functionalities. Apps designed to be used offline,
therefore avoiding the need for ongoing data or I nternet access,
can require greater storage capacity on the phone to download
the app and this can be a barrier for those with lower-level
devicesthat typically have smaller storage capacity.

Contrary to expectations, use of currently available apps was
low in this group, particularly in Maori and Pacific Islander
respondents. The lack of awareness of available apps as well
as a perception that these would not be of use contribute to the
low utilization of the most accessible mHealth tools for this
population. The use of apps by participants for insulin
calculationsisof concernin light of research showing that most
insulin calculation apps could be putting patients at risk of harm
by providing no protection for incorrect insulin dosage
recommendations [40]. A common use of apps in this study
was for the collection and tracking of data, which, owing to the
members of this population commonly having their phone with
them and turned on at al times, is ideal. The privacy of this
information was highlighted in arecent letter in the Journal of
the American Medical Association onthelack of privacy policies
in diabetes apps [46]. They reported that 81% of the diabetes
apps investigated did not have privacy policies and, of those
that did, many of the provisions did not actually protect the
user’s privacy. Health care professionals have the potential to
play a key role in increasing the awareness of apps and
recommending that patients choose guideline-based and secure
apps to increase safety.

A strong interest in the use of SM Stext messaging for diabetes
self-management support was observed, particularly among
those with lower confidence to manage their condition. Previous
research has shown that as beliefs in the ability to maintain a
healthy lifestyle increased, the need for support through SMS
text messaging decreased [47]. Therefore, designing SM S text
messaging interventionsfor those with lower confidencein their
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ability to manage their condition may be of greater pertinence
and more positively received than for those aready confident
in their ability to manage their diabetes.

Of particular interest to participants was the use of SMS text
messaging for providing motivation, reminders, and diabetes
self-management tips. Nearly half the respondents reported that
remembering to test their blood glucose was the part of their
diabetes management that they found most difficult. Although
the use of continuous glucose sensors, which have the option
of setting high and low alerts, provides a solution, cost is
currently a major barrier to widespread use of this technology
[48]. Therefore, SM S text messaging is an attractive option to
provide testing reminders because of theinstant delivery aswell
as the low patient cost and high accessibility and reach of this
type of mHealth tool [49].

This study highlights key factors that need to be considered
when designing SMS text messaging—based diabetes
self-management support, including the potential for messages
to be annoying, to be unnecessary, or to not be personal enough.
Therefore, future development of tools for this group needs to
be tailored and personalized, rather than a “one size fits all”
approach. Although it has been previously reported that young
adults with diabetes have differing priorities from their health
care team, our results indicate that nearly two-thirds were
interested in learning more about diabetes. mHealth could
provide the ideal medium for supporting learning as it can be
personalized, nonconfrontational, and delivered at the time and
place that it is needed and wanted.

Several limitations of the study should be noted. The response
rate, although largely reflective of the wider population, was
low, limiting the generalizahility of the results. It islikely that
those who did respond may have more interest in mHealth and
therefore actual engagement with this type of tool may be even
lower in the wider population. All respondents to the survey
completed it online with none requesting to completeit by paper
or phone. Although the alternatives were offered, it may be that
those without Internet access were less likely to take part,
biasing the sample to a more technological group. In addition,
the self-report and cross-sectional design of the study are key
limitations, as is the sex distribution of the sample differing
from thetarget population. Although this study investigated the
use of apps in this population, it did not assess how the
population was using them and for how long. It is important
that research into mHealth toolsfor this popul ation assessesthe
degree of engagement, including intensity and duration, to
ensure tools are designed to meet their needs and improve
outcomes.

Conclusions

This study provides valuable insight into the engagement of
young adults with type 1 diabetes with currently available
mHealth tools, as well as providing insight into how future
mHealth interventions can be designed to meet their need. The
input of the end users regarding their use and preferences for
mHealth tools provided by this survey will alow for the
development of a more relevant and a potentially more
efficacious intervention.

JMIR Diabetes 2017 | vol. 2 | iss. 1| e4 | p. 6
(page number not for citation purposes)


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

JMIR DIABETES Dobson et &

Acknowledgments

We would like to thank the study participants. The study was funded in part by an Elizabeth Ewing Memorial Scholarship and
University of Auckland Postgraduate Research Student Support.

Authors Contributions

All authors contributed to the study concept, design, and procedures. RD obtained ethical approval, collected the data, analyzed
the results, and drafted the manuscript. All authors read and approved the final manuscript.

Conflictsof Interest
None declared.

References

1.  Adeghate E, Schattner P, Dunn E. An update on the etiology and epidemiology of diabetes mellitus. Ann N Y Acad Sci
2006 Nov;1084:1-29. [doi: 10.1196/annals.1372.029] [Medline: 17151290]

2. DevendraD, Liu E, Eisenbarth GS. Type 1 diabetes: recent developments. BMJ 2004 Mar 27;328(7442):750-754 [FREE
Full text] [doi: 10.1136/bmj.328.7442.750] [Medline: 15044291]

3. Joshy G, Simmons D. Epidemiology of diabetesin New Zealand: revisit to a changing landscape. N Z Med J 2006 Jun
02;119(1235):U1999. [Medline: 16751823]

4.  Derraik JG, Reed PW, Jefferies C, Cutfield SW, Hofman PL, Cutfield WS. Increasing incidence and age at diagnosis among
children with type 1 diabetes mellitus over a 20-year period in Auckland (New Zealand). PLoS One 2012;7(2):€32640
[FREE Full text] [doi: 10.1371/journal.pone.0032640] [Medline: 22389717]

5.  Diabetes Control and Complications Trial Research Group. Effect of intensive diabetes treatment on the development and
progression of long-term complications in adolescents with insulin-dependent diabetes mellitus: Diabetes Control and
Complications Trial. Diabetes Control and Complications Trial Research Group. J Pediatr 1994 Aug;125(2):177-188.
[Medline: 8040759]

6.  White NH, Cleary PA, Dahms W, Goldstein D, Malone J, Tamborlane WV, Diabetes Control Complications Trial
(DCCT)/Epidemiology of Diabetes Interventions Complications (EDIC) Research Group. Beneficial effects of intensive
therapy of diabetes during adolescence: outcomes after the conclusion of the Diabetes Control and Complications Trial
(DCCT). J Pediatr 2001 Dec;139(6):804-812. [Medline: 11743505]

7.  Nathan D, Cleary P, Backlund J, Genuth S, Lachin J, Orchard T, Diabetes Control Complications Trial/Epidemiology of
Diabetes | nterventions Complications (DCCT/EDIC) Study Research Group. I ntensive diabetes treatment and cardiovascular
disease in patients with type 1 diabetes. N Engl J Med 2005 Dec 22;353(25):2643-2653 [FREE Full text] [doi:
10.1056/NEJM 0a052187] [Medline: 16371630]

8.  Nathan DM, Diabetes Control Complications Trial/Epidemiology of Diabetes Interventions Complications (DCCT/EDIC)
Study Research Group. The diabetes control and complicationstrial/epidemiology of diabetesinterventionsand complications
study at 30 years: overview. Diabetes Care 2014;37(1):9-16 [FREE Full text] [doi: 10.2337/dc13-2112] [Medline: 24356592]

9.  American Diabetes Association: Standards of Medical Carein Diabetes?2013. Standards of Medical Carein Diabetes 2013.
Diabetes Care 2013;36(Supplement 1):S11-S66. [doi: 10.2337/dc13-S011]

10. Karter AJ, Ackerson LM, Darbinian JA, D'Agostino RB, Ferrara A, Liu J, et al. Self-monitoring of blood glucose levels
and glycemic control: the Northern California Kaiser Permanente Diabetes registry. Am J Med 2001 Jul;111(1):1-9.
[Medline: 11448654]

11. Du Pasguier-Fediaevsky L, Chwalow AJ, Tubiana-Rufi N. Isthe relationship between adherence behaviours and glycaemic
control bi-directional at adolescence? A longitudinal cohort study. Diabet Med 2005 Apr;22(4):427-433. [doi:
10.1111/j.1464-5491.2005.01429.x] [Medline: 15787668]

12.  KyngisHA. Predictors of good adherence of adolescents with diabetes (insulin-dependent diabetes mellitus). Chronic Illin
2007 Mar;3(1):20-28. [Medline: 18072695]

13. Law GU, Kelly TR, Huey D, Summerbell C. Self-management and well-being in adolescents with diabetes mellitus: do
illness representations play aregulatory role? J Adolesc Health 2002 Oct;31(4):381-385. [Medline; 12359385]

14. LevineBS, Anderson BJ, Butler DA, Antisdel JE, Brackett J, Laffel LM. Predictors of glycemic control and short-term
adverse outcomesin youth with type 1 diabetes. J Pediatr 2001 Aug;139(2):197-203. [doi: 10.1067/mpd.2001.116283]
[Medline: 11487743]

15. Guo J, Whittemore R, He GP. The relationship between diabetes self-management and metabolic control in youth with
type 1 diabetes: an integrative review. J Adv Nurs 2011 Nov;67(11):2294-2310. [doi: 10.1111/j.1365-2648.2011.05697.X]
[Medline: 21615460]

16. Wysocki T, Hough B, Ward K, Green LB. Diabetes mellitusin the transition to adulthood: adjustment, self-care, and health
status. J Dev Behav Pediatr 1992 Jun;13(3):194-201. [Medline: 1613115]

17. de SilvaD. Helping people help themselves: A review of the evidence considering whether it is worthwile to support
self-management. London: The Health Foundation; 2011.

http://diabetes.,jmir.org/2017/1/e4/ JMIR Diabetes 2017 | vol. 2 |iss. 1| ed | p. 7
(page number not for citation purposes)


http://dx.doi.org/10.1196/annals.1372.029
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17151290&dopt=Abstract
http://europepmc.org/abstract/MED/15044291
http://europepmc.org/abstract/MED/15044291
http://dx.doi.org/10.1136/bmj.328.7442.750
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15044291&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16751823&dopt=Abstract
http://dx.plos.org/10.1371/journal.pone.0032640
http://dx.doi.org/10.1371/journal.pone.0032640
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22389717&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8040759&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11743505&dopt=Abstract
http://europepmc.org/abstract/MED/16371630
http://dx.doi.org/10.1056/NEJMoa052187
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16371630&dopt=Abstract
http://europepmc.org/abstract/MED/24356592
http://dx.doi.org/10.2337/dc13-2112
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24356592&dopt=Abstract
http://dx.doi.org/10.2337/dc13-S011
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11448654&dopt=Abstract
http://dx.doi.org/10.1111/j.1464-5491.2005.01429.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15787668&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18072695&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12359385&dopt=Abstract
http://dx.doi.org/10.1067/mpd.2001.116283
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11487743&dopt=Abstract
http://dx.doi.org/10.1111/j.1365-2648.2011.05697.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21615460&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=1613115&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR DIABETES Dobson et &

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

35.

36.

37.

38.

39.

40.

41.

Cradock S, Cranston I C. Type 1 diabetes education and care: time for arethink? Diabet Med 2012 Feb;29(2):159-160. [doi:
10.1111/j.1464-5491.2011.03518.x] [Medline: 22060192]

Christie D. Current recommendations and considerations for psychosocial and psychoeducational support of adolescents
with Type 1 diabetes. Diabetes Management 2013 Mar;3(2):161-169. [doi: 10.2217/dmt.12.90]

WHO. mHealth: New horizonsfor health through mobile technol ogies: second global survey on eHealth URL: http://www.
who.int/goe/publications/goe_mhealth web.pdf [accessed 2015-01-14] [WebCite Cache ID 6VaF4Zrjl]

Free C, Phillips G, Galli L, Watson L, Felix L, Edwards P, et al. The effectiveness of mobile-health technol ogy-based health
behaviour change or disease management interventions for health care consumers: a systematic review. PLoS Med
2013;10(1):e1001362 [EREE Full text] [doi: 10.1371/journal.pmed.1001362] [Medline: 23349621]

Liang X, Wang Q, Yang X, Cao J, Chen J, Mo X, et al. Effect of mobile phone intervention for diabetes on glycaemic
control: ameta-analysis. Diabet Med 2011 Apr;28(4):455-463. [doi: 10.1111/j.1464-5491.2010.03180.x] [Medline:
21392066]

Militello LK, Kelly SA, Melnyk BM. Systematic review of text-messaging interventions to promote healthy behaviorsin
pediatric and adolescent populations: implications for clinical practice and research. Worldviews Evid Based Nurs 2012
Apr;9(2):66-77. [doi: 10.1111/j.1741-6787.2011.00239.x] [Medline: 22268959]

Court J, Cameron F, Berg-Kelly K, Swift PG. Diabetes in adolescence. Pediatr Diabetes 2009 Sep;10 Suppl 12:185-194.
[doi: 10.1111/j.1399-5448.2009.00586.x] [Medline: 19754629]

Hanauer D, Wentzell K, Laffel N, Laffel LM. Computerized Automated Reminder Diabetes System (CARDS): e-mail and
SM S cell phone text messaging remindersto support diabetes management. Diabetes Technol Ther 2009 Feb;11(2):99-106
[FREE Full text] [doi: 10.1089/dia.2008.0022] [Medline: 19848576]

Franklin V, Greene A, Waller A, Greene S, Pagliari C. Patients engagement with “Sweet Talk” - atext messaging support
system for young people with diabetes. JMed Internet Res 2008 Jun 30;10(2):e20 [FREE Full text] [doi: 10.2196/jmir.962]
[Medline: 18653444

HarrisM, Hood K, Mulvaney SA. Pumpers, skypers, surfersand texters: technol ogy to improve the management of diabetes
in teenagers. Diabetes Obes Metab 2012 Nov;14(11):967-972. [doi: 10.1111/].1463-1326.2012.01599.x] [Medline: 22443170]
Krishna S, Boren SA. Diabetes self-management care via cell phone: a systematic review. J Diabetes Sci Technol 2008
May;2(3):509-517 [FREE Full text] [Medline: 19885219]

Herbert L, OwenV, PascarellaL, Streisand R. Text message interventionsfor children and adolescentswith type 1 diabetes:
a systematic review. Diabetes Technol Ther 2013 May;15(5):362-370. [doi: 10.1089/dia.2012.0291] [Medline: 23550554]
Sutcliffe B, Martin S, Sturt J, Powell J, Griffiths F, Adams A, et a. Systematic review of communication technologiesto
promote access and engagement of young people with diabetes into healthcare. BMC Endocr Disord 2011 Jan 06;11(1):1
[FREE Full text] [doi: 10.1186/1472-6823-11-1] [Medline: 21210964]

Rami B, Popow C, Horn W, Waldhoer T, Schaober E. Telemedical support to improve glycemic control in adolescents with
type 1 diabetes mellitus. Eur JPediatr 2006 Oct;165(10):701-705. [doi: 10.1007/s00431-006-0156-6] [Medline: 16670859]
Franklin V, Waller A, Pagliari C, Greene SA. A randomized controlled trial of Sweet Talk, a text-messaging system to
support young people with diabetes. Diabet Med 2006 Dec;23(12):1332-1338. [doi: 10.1111/j.1464-5491.2006.01989.x]
[Medline: 17116184]

Mulvaney S, Rothman R, Dietrich M, Wallston K, Grove E, Elasy T, et a. Using mobile phones to measure adolescent
diabetes adherence. Health Psychol 2012 Jan;31(1):43-50 [FREE Full text] [doi: 10.1037/a0025543] [Medline: 21967662]
Farmer A, Gibson O, Tarassenko L, Neil A. A systematic review of telemedicine interventions to support blood glucose
self-monitoring in diabetes. Diabet Med 2005 Oct;22(10):1372-1378. [doi: 10.1111/j.1464-5491.2005.01627.x] [Medline:
16176199]

Han Y, Faulkner M, Fritz H, Fadoju D, Muir A, Abowd G, et al. A Pilot Randomized Trial of Text-Messaging for Symptom
Awareness and Diabetes Knowledge in Adolescents With Type 1 Diabetes. J Pediatr Nurs 2015;30(6):850-861 [ FREE Full
text] [doi: 10.1016/j.pedn.2015.02.002] [Medline: 25720675]

Bin-Abbas B, Jabbari M, Al-Fares A, El-Dali A, Al-Orifi F. Effect of mobile phone short text messages on glycaemic
control in children with type 1 diabetes. J Telemed Telecare 2014;20(3):153-156. [Medline: 24643953]

Kirwan M, Vandelanotte C, Fenning A, Duncan M. Diabetes self-management smartphone application for adults with type
1 diabetes: randomized controlled trial. JMed Internet Res 2013 Nov 13;15(11):e235 [FREE Full text] [doi:
10.2196/jmir.2588] [Medline: 24225149]

Peterson A. Improving type 1 diabetes management with mobile tools: a systematic review. J Diabetes Sci Technol 2014
Jul;8(4):859-864 [ FREE Full text] [doi: 10.1177/1932296814529885] [Medline: 24876414]

Humble J, Tolley E, Krukowski R, Womack C, Motley T, Bailey JE. Use of and interest in mobile health for diabetes
self-carein vulnerable populations. J Telemed Telecare 2016 Jan; 22(1):32-38. [doi: 10.1177/1357633X15586641] [Medline:
26026179]

Huckvale K, Adomaviciute S, Prieto JT, Leow M, Car J. Smartphone apps for calculating insulin dose: a systematic
assessment. BMC Med 2015 May 06;13:106 [FREE Full text] [doi: 10.1186/s12916-015-0314-7] [Medline: 25943590]
Whittaker R, Merry S, Dorey E, Maddison R. A development and evaluation process for mHealth interventions: examples
from New Zealand. JHealth Commun 2012;17 Suppl 1:11-21. [doi: 10.1080/10810730.2011.649103] [Medline: 22548594]

http://diabetes.,jmir.org/2017/1/e4/ JMIR Diabetes 2017 | vol. 2 |iss. 1| e4 | p. 8

(page number not for citation purposes)


http://dx.doi.org/10.1111/j.1464-5491.2011.03518.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22060192&dopt=Abstract
http://dx.doi.org/10.2217/dmt.12.90
http://www.who.int/goe/publications/goe_mhealth_web.pdf
http://www.who.int/goe/publications/goe_mhealth_web.pdf
http://www.webcitation.org/

                                            6VaF4Zrjl
http://dx.plos.org/10.1371/journal.pmed.1001362
http://dx.doi.org/10.1371/journal.pmed.1001362
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23349621&dopt=Abstract
http://dx.doi.org/10.1111/j.1464-5491.2010.03180.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21392066&dopt=Abstract
http://dx.doi.org/10.1111/j.1741-6787.2011.00239.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22268959&dopt=Abstract
http://dx.doi.org/10.1111/j.1399-5448.2009.00586.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19754629&dopt=Abstract
http://europepmc.org/abstract/MED/19848576
http://dx.doi.org/10.1089/dia.2008.0022
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19848576&dopt=Abstract
http://www.jmir.org/2008/2/e20/
http://dx.doi.org/10.2196/jmir.962
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18653444&dopt=Abstract
http://dx.doi.org/10.1111/j.1463-1326.2012.01599.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22443170&dopt=Abstract
http://europepmc.org/abstract/MED/19885219
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19885219&dopt=Abstract
http://dx.doi.org/10.1089/dia.2012.0291
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23550554&dopt=Abstract
https://bmcendocrdisord.biomedcentral.com/articles/10.1186/1472-6823-11-1
http://dx.doi.org/10.1186/1472-6823-11-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21210964&dopt=Abstract
http://dx.doi.org/10.1007/s00431-006-0156-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16670859&dopt=Abstract
http://dx.doi.org/10.1111/j.1464-5491.2006.01989.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17116184&dopt=Abstract
http://europepmc.org/abstract/MED/21967662
http://dx.doi.org/10.1037/a0025543
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21967662&dopt=Abstract
http://dx.doi.org/10.1111/j.1464-5491.2005.01627.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16176199&dopt=Abstract
http://europepmc.org/abstract/MED/25720675
http://europepmc.org/abstract/MED/25720675
http://dx.doi.org/10.1016/j.pedn.2015.02.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25720675&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24643953&dopt=Abstract
http://www.jmir.org/2013/11/e235/
http://dx.doi.org/10.2196/jmir.2588
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24225149&dopt=Abstract
http://europepmc.org/abstract/MED/24876414
http://dx.doi.org/10.1177/1932296814529885
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24876414&dopt=Abstract
http://dx.doi.org/10.1177/1357633X15586641
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26026179&dopt=Abstract
https://bmcmedicine.biomedcentral.com/articles/10.1186/s12916-015-0314-7
http://dx.doi.org/10.1186/s12916-015-0314-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25943590&dopt=Abstract
http://dx.doi.org/10.1080/10810730.2011.649103
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22548594&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR DIABETES Dobson et &

42.

43.

45,
46.

47.

48.

49,

Abroms LC, Whittaker R, Free C, Mendel Van Alstyne J, Schindler-Ruwisch JM. Developing and Pretesting a Text
Messaging Program for Health Behavior Change: Recommended Steps. IMIR Mhealth Uhealth 2015 Dec 21;3(4):€107
[FREE Full text] [doi: 10.2196/mhealth.4917] [Medline: 26690917]

Mulvaney SA, Ritterband LM, Bosslet L. Mobile intervention design in diabetes: review and recommendations. Curr Diab
Rep 2011 Dec;11(6):486-493. [doi: 10.1007/s11892-011-0230-y] [Medline: 21960031]

Eysenbach G. Improving the quality of Web surveys: the Checklist for Reporting Results of Internet E-Surveys (CHERRIES).
JMed Internet Res 2004 Sep 29;6(3):e34 [FREE Full text] [doi: 10.2196/jmir.6.3.e34] [Medline: 15471760]

Ministry of Health. Ethnicity Data Protocols for the Health and Disability Sector. Wellington: Ministry of Health; 2004.
Blenner SR, Kdlimer M, Rouse AJ, Daneshvar N, Williams C, Andrews LB. Privacy Policies of Android Diabetes Apps
and Sharing of Health Information. JAMA 2016 Mar 08;315(10):1051-1052. [doi: 10.1001/jama.2015.19426] [Medline:
26954415]

Militello LK, Melnyk BM, Hekler E, Small L, Jacobson D. Correlates of Healthy Lifestyle Beliefsand Behaviorsin Parents
of Overweight or Obese Preschool Children Before and After a Cognitive Behavioral Therapy Intervention With Text
Messaging. J Pediatr Health Care 2016;30(3):252-260. [doi: 10.1016/j.pedhc.2015.08.002] [Medline: 26429638]
Rodbard D. Continuous Glucose Monitoring: A Review of Successes, Challenges, and Opportunities. Diabetes Technol
Ther 2016 Feb;18 Suppl 2:S23-213 [FREE Full text] [doi: 10.1089/dia.2015.0417] [Medline: 26784127]

Cole-LewisH, Kershaw T. Text messaging as atool for behavior changein disease prevention and management. Epidemiol
Rev 2010;32:56-69 [FREE Full text] [doi: 10.1093/epirev/mxq004] [Medline: 20354039]

Abbreviations

CHERRIES: Checklist for Reporting Results of Internet E-Surveys
mHealth: mobile health
SMS: short message service

Edited by G Eysenbach; submitted 22.12.16; peer-reviewed by M Karunanithi, L Militello, SKelly, Y Liu; commentsto author 21.01.17;
revised version received 26.01.17; accepted 31.01.17; published 15.02.17

Please cite as:

Dobson R, Whittaker R, Murphy R, Khanolkar M, Miller S Naylor J, Maddison R

The Use of Mobile Health to Deliver Self-Management Support to Young People With Type 1 Diabetes: A Cross-Sectional Survey
JMIR Diabetes 2017;2(1):e4

URL: http://diabetes.jmir.org/2017/1/e4/

doi: 10.2196/diabetes.7221

PMID: 30291057

©Rosi e Dobson, Robyn Whittaker, Rinki Murphy, Manish Khanolkar, Steven Miller, Joanna Naylor, Ralph Maddison. Originally
published in IMIR Diabetes (http://diabetes.jmir.org), 15.02.2017. This is an open-access article distributed under the terms of
the Creative Commons Attribution License (http://creativecommons.org/licenses/by/2.0/), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work, first published in IMIR Diabetes, is properly cited.
The complete hibliographic information, a link to the original publication on http://diabetes.jmir.org/, as well as this copyright
and license information must be included.

http://diabetes.,jmir.org/2017/1/e4/ JMIR Diabetes 2017 | vol. 2 |iss. 1| e4 | p. 9

RenderX

(page number not for citation purposes)


http://mhealth.jmir.org/2015/4/e107/
http://dx.doi.org/10.2196/mhealth.4917
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26690917&dopt=Abstract
http://dx.doi.org/10.1007/s11892-011-0230-y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21960031&dopt=Abstract
http://www.jmir.org/2004/3/e34/
http://dx.doi.org/10.2196/jmir.6.3.e34
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15471760&dopt=Abstract
http://dx.doi.org/10.1001/jama.2015.19426
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26954415&dopt=Abstract
http://dx.doi.org/10.1016/j.pedhc.2015.08.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26429638&dopt=Abstract
http://europepmc.org/abstract/MED/26784127
http://dx.doi.org/10.1089/dia.2015.0417
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26784127&dopt=Abstract
http://europepmc.org/abstract/MED/20354039
http://dx.doi.org/10.1093/epirev/mxq004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20354039&dopt=Abstract
http://diabetes.jmir.org/2017/1/e4/
http://dx.doi.org/10.2196/diabetes.7221
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30291057&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

