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Number of papers mentioning eHealth per year
In Pubmed (search conducted in fall 2014)
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eHealth is an emerging field of medical
Informatics, referring to the

of health services and information
using the Internet and related technologies.
a broader sense, the term characterizes not
only a technical development, but also a nev
way of working, an attitude, and a
commitment for networked, global thinking,
to improve health care locally, regionally, ant
worldwide by using

Boogerd, E. A., Arts, T., Engelen, L. J., & van De Belt, T. H. ( 20 IMIR resedicivh
protocols, 4(1).
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THE FUTURE=

| What is mhealth?

mHealth or mobile health covers all the aspects of
)) health; from medicine to public health, and is
supported by mobile devices. @
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Ehealth and mhealth
applications in Dietetics
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wireless technologies, have the potential

to revolutionize how populations interact
with national health services."

World Health Organization. mHealth. Use of appropriate digital technologies for public health:

report by DirectorGeneral.71st World Health Assembly provisional agenda jtePnA71




Cost-effectiveness of
Dietetic interventions

A Dietitians working in primary health care
can save the health care systeNZ$5.5@
$99 for every NZ$&pent on dietetic
iIntervention

A In the UK there isne dietitian per 4555
individuals who are overweight or obese,
andone dietitian per 738tead of
population

A The role of mhealth?

Howatson, A., Wall, C., & Turner-Benny, P. (2015). The contribution of dietitians to the primary health care workforce. Journal of primary health care, 7(4), 324-332.



Self-directed Weight Loss interventions (eHealth)
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Vieverka 2003 22 26 20 1 33 19 3AT%  -1.06[1.73,-0.3¢]
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Figure 2. Forest plot of comparison: Self-directed intervention vs minimal/no treatment/usual care. Weight loss at post
intervention.

Tang, J. C., Abraham, C., Greaves, C. J., & Nikolaou, V. (2016). Self-directed interventions to promote weight loss: a systematic review and meta-analysis. Health psychology
review, 10(3), 358-372.



Partridge et al 2017

Tahle 1

dds ranos (95% C1) of comrectly identifying the recommended serves of fruit and vegetables required per day, pamticipants reporting feeling confident or very confident in performing each fiood and phiysical activity behaviour,
and participants being in action or maintenance stage-of-change for each fieod and physical activity behaviour at three and nine months for the control versus the intervention group after controlling for allocation, recruifment
practice, gender and baseline values {using imputation for missing data).

Post 6-months
mainienance

Post 12-week
intervention

Ouicome Baseline
Time = 0 manths

Time = 3 montns

Time = 9 months

Control Intervention Control Intervention P Control Intervention P
m - 4 n x Reference OR {95% C1) Reference OR {95% C1) -
Mutrition Knowledge |Correct Recommendation | :
Fruit knowledge o8 i 93 i 1.00 3.55 (LG4, 7.67] 0.001 1.00 206 (1,09, 4.659) 0.029 3
Vegetable knowledge 54 i3 57 i 1.00 0.7E (D446, 1.33) 0363 1.00 1.53 (0LBG, 272} 0.144 =
Self-efficacy (Confident or Very Confident)” "
Consuming > 2 serves fruit per day o9 9 BE il 1.00 1.57 (0.E2, 299]) 0174 1.00 233 (117, 4.98) 015 2
Consuming > 5 serves vegetables per day 75 &0 57 A 1.00 097 (0.57, 1.65) i, 1.00 153 (0.BE, 2.65) 0135 :*_-_
Replace 558 with alternatives® 118 54 11& 94 1.00 206 (0.71, 5.95) 0184 1.00 322 (1.23, B.40) 0017 =
Limit hot takeaway meals” to once per week B3 BE6 7 63 1.00 1.22 (.66, 1.91) L] 1.00 1.57 (0LEG, 280) 0122 R
Phyysically active® fior = 30 min per day B3 GE 73 ] 1.00 1.12 (066, 1.91) 580 1.00 0B (044, 1.48) 0472 =
stage-of -change (Action or Maintenance)' =
Fruit imtake 43 34 41 33 1.00 1.55 (0.BE, 2.75]) 0.131 1.00 331 (1.B6, 5.84) <[00 ,‘3
Vegetable intake A 3 7 1] 1.00 232 (D94, 5.70) O.0eD 1.00 164 [0L74, 3.62) D223 "_-:5.'
558 intake 103 B2 105 85 1.00 T.43 (094, 58.60) 0.O57 1.00 T80 (0,99, 51.32) 0051 o
Takeaway meal intake ik 7 48 39 1.00 234 (128, 4.26) (. 1.00 216 (1.19, 3.94) 0o ,f.
Physecal acuviry level 18 14 1 B 1.00 235 (116, 4.74) oorr 1.00 122 (0BE, 219) 0498 L
et
haat

Cl, confidence interval; O, odds ratio.
4 Corpect recommendation for fruit is 2 serves per day and correct recommendation for vegetables is 5 serves per day.
® participants reporting feeling confident or very confident in their abiliry ro perform the listed behaviours.
Y Diet andfor 2ero and lor sugar-free, such as soft drinks, energy drinks, sport drinks, condials, vitamin waters or iced teas.
2 Examples are pizza, burgers, creamy pastas, fried or roast chicken, hot chips or wedges, kebahs, ChinesefindianfThai/Mexican takeaway, fried fish, mear pies, sausage rolls or savoury pasties.
“ Includes walking, exercise and other active leisure.
! participants classified as action or maintenance stage-of-change for the listed behaviours.

Partridge, S. R., McGeechan, K., Bauman, A., Phongsavan, P., & Allman-Farinelli, M. (2017). Improved confidence in performing nutrition and physical activity behaviours
mediates behavioural change in young adults: mediation results of a randomised controlled mHealth intervention. Appetite, 108, 425-433



=
je
—
@©
(S]
=
=
c
Q
=

Screening

Included

18,649 articles were identified through the database search
No additional articles were identified from reference lists search

A

12,125 Articles after duplicates removed ]

v

801 articles were identified

through screening title 11,324 excluded

\ 4

assessment after screening abstract§  with primary exclusion reason:

- No/Unclear Dietary
Intervention (10)

- Apps not used (9)

- No intervention (9)

- No chronic disease
(included healthy, post
partum or pregnant
participants) (8)

- Acceptability/feasibility

\ outcomes only (1) J

A 4

~N

N\

-
22 articles were included in the qualitative analysis after full text screening

L No additional articles were included from reference lists search

( Articles included in the metanalysis: )

11 articles for weight loss, 5 articles for BMI, 3 articles for waist
circumference, 3 articles for energy intakes, 3 articles for fruits/vegetables
intakes and 3 articles for Hbalc Y,

D




Random effects meta-analysis on effectiveness of dietary apps
on multiple nutritional outcomes of adults with chronic
diseases

Nutritional Outcome RCT Sample |Total Mean P value 12 (95% CI)

included size (NO | Difference (ClI)
Random Effect

Anthropometric measurement outcomes ]

11 -2.45 ¢3.33,-1.57)  P<0.001*** 96.2% (95%
97%)

5 265 279 -0.32 €0.78, 0.13)  P<0.001*** 89.6% (79%
95%)

3 208 224 -2.54 (3.34,-1.73)  P<0.001** 88.3% (67%

Circumference (cm 96%)

Food/nutrition -related outcomes ]

Change in Energy Intakes ] 105 106 -149.52 {215.78, P<0.001*** 0% (0% 90%)
(Kcal/d) -83.27)

Change in 92 94 4.13 €0.45, 8.71) 0.77 95.9% (91%
Fruits/Vegetables intakes 98%)
(servings per day)

Clinical/biochemical data outcomes ]

Change in Hbalc (%) 3 221 240 -0.54 ¢1.38,0.3)  0.207 99.3% (99%
100%)

El Khoury, C.FKaravetiarMl., HalfensR.J.G.Crutzen R. Khoja, ISchols M.G.A.J. The effects of dietary mobile apps on nutritional outcomes in adults with chronic diseases: a systematic
and metaanalysis (under revision of the Journal of the Academy of Nutrition and Dietetics, unpublished data)




Random effects meta-analysis weight loss among adults with chronic
diseases

Forest Plot (Weight Loss in Kg) ] .
Forest Plot (Change in BMI Kg/m?)
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El Khoury, C.KaravetiarM., HalfensR.J.G.Crutzen R. Khoja, ISchols M.G.A.J. The effects of dietary mobile apps on nutritional outcomes in adults with chronic diseases: a systematic
and metaanalysis (under revision of the Journal of the Academy of Nutrition and Dietetics, unpublished data)



AppsS
evaluated by

the Meta-
analysis

Selfmonitoring Apps

Educational Apps

Obesity Diabetes

MMM DMDMG
Jawbone UP PSDCS
Vegethon Few Touch App

Cl 0&aSONS U AlivePD
MyFitnessPal

Glucose Buddy

Loseit!

Fitbit app

SaltSwitch (CVD)
PSDCS (Diabetes)

YouPlus Health
(Obesity)




Limitations

Small number of
studies included
per outcome

Heterogeneity of
data (Fis high)

Interventions were
on the short term
(less than 1 year)

/




Content Analysis showed that behavioral theories a
used seldom in apps available on app stores

HOW aCCu rate Most commercially available apps are not developef
in the COntent In partnership with behavioral experts, which might

explain why evidencenformed content and

O.I: the appsr) engagement techniques are notably scarce.

Most common theories used Social Cognitive Theo
Transtheoretical Model, Theory of planned behavio

Common constructs used include selbnitoring,
goal setting and sekfficacy

Vandelanotte C., Muller, A. M., , C. Hingle M., Nathan, N., Willlams, S. L., ... & Maher, C. A. (2016). Past, present, and future of eHealth and mHealth reseapuk fhysical activity
and dietary behaviorslournal of nutrition education and behayidB(3), 219228
Azar KMJ, Lesser LI, Laing BY, et al. Mobile applications for weight managementb@ibedrgontent analysigimerican Journal of Preventive Medici2@13:45:583589




FDA FDA issued a pilot precertification program.
Medical apps could be assessed by FDA for the

R99U|at|0n Of quality of their software design, testing, and

MObile 20KSNJ I LILINPLINRF OGS OF LI oA
safety and effectiveness, before becoming

M ediCal Ap ps available to the public

Shuren, J., Patel, B., & Gottlieb, S. (2018). FDA regulation of mobile medical apps. JAMA, 320(4), 337-338.



Health Apps
and Health
Policy-App

grading labels

Providing a mandatory label for
all health related apps on app
stores could be a possible

solution

Figure. Example of a Possible Health App Grading Label

Health App Grading

Weight Loss Coach

Information app designed to provide guidance
on diet and exercise to lose weight

Time commitment: 3 minutes, 4 times a day

Enown health benefits: 3-lb weight loss in 4 weeks
Warning: do not usa with weight loss medication

Srore (out of 5§ Girade
Honesty? 3.2 C
Health information 21 D
Technical information® 22 D
Security and privacy 5.0 A
Ease of use 4.4 B
Popular rating 4.8 A

Best for: people who want to lose weight

Special features: weight tracking with digital scale, send weight data to medical
recard, game-based encouragemsnt, English- and Spanish-language aptions

Inccuracy of claims incleding cost, consent, and the acouracy of the app store definition.
Boaftware performance, stability, interoperability, bandwidth, and application sine.

Bates, D. W., Landman, A., & Levine, D. M. Health Apps and Health Policy: What Is Needed?. JAMA



BD A The Assestation Journal of
Human Nutrition
THE OFFICIAL JOURNAL OF

THE BRITISH DIETETIC ASSOCIATION and Dietetics LAl |
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Journal of Human Nutrition and Dietetics

DIETETIC PRACTICE

The use of smartphone health apps and other mobile
health (mHealth) technologies in dietetic practice: a three
country study

J. Chen,' J. Lieffers,? A. Bauman,® R. Hanning? & M. Allman-Farinelli’

'School of Life and Environmental Sciences and Charles Perkins Centre, University of Sydney, Camperdown, New South Wales, Australia
2School of Public Health and Health Systems, University of Waterloo, Waterloo, Ontario, Canada
3School of Public Health and Charles Perkins Centre, University of Sydney, Camperdown, New South Wales, Australia




Frequency of distribution of uses of app among dietetic practice

1040 4

90 - 62% of surveyed dietitians used a health

nutrition app in their practice (Australia,
New Zealand & UK)

80 -

70 4

560 -

Percentage of app users in dietetic practice
U
=

56
41
40 34 33
30 -
20 18
9
10 4 l -
0 . . .
Information Client self-  Extra support Diietary Converting food Extratoolto Reducing time Goal setting
resource monitoring for clients  assessment tool  intake into reinforce for dietary
nutrients messages assessment

Use of apps in patient care

Chen, J., Lieffers, J., Bauman, A., Hanning, R., & AllmanZ--arinelli, M. (2017). The use of smartphone health apps and other mobile h ealth (mHealth) technologies in dietetic
practice: a three country study. Journal of Human Nutrition and Dietetics, 30(4), 439-452



Barriers for Dietitians

No access to a smart device

Lack of infrastructure (e.g. no access to WiFi) 42

Lack of awareness about the best apps to recommend 41
Lack of time to discuss apps in a consultation 26

Topics covered by apps not relevant to clientele 21

Barriers

Apps are expensive 9
Apps are too hard to use 9
Clients are not interested or unwilling to use apps 4

Apps don't have any added value to a dietitian W 3

0 10 20 30 40 50 o0 70 80 90 100
Percentage of respondents

Figure 2 Barriers and reasons for why dietitians do not use health apps in their practice (n = 570). Note that respondents were able to make
multiple selections for this answer.

Chen, J., Lieffers, J., Bauman, A., Hanning, R., & AllmanZ--arinelli, M. (2017). The use of smartphone health apps and other mobile h ealth (mHealth) technologies in dietetic
practice: a three country study. Journal of Human Nutrition and Dietetics, 30(4), 439-452



Mobile apps
& wearable
devices as

self-
monitoring
tools

Effective sedmonitoring tools for diet history and
physical activity

Higher selsatisfaction by users

Interactive interventions lead to higher usage and
engagement

Behavioral experts and Dietitians involved in app
preparations (presence of formative research detaili
app development)

Vandelanotte, C., Miller, A. M., Short, C. E., Hingle, M., Nathan, N., Williams, S. L., ... & Maher, C. A. (2016). Past, present, and future of eHealth and mHealth research to
improve physical activity and dietary behaviors. Journal of nutrition education and behavior, 48(3), 219-228




App usage (greater app usage
lead to better outcomes)

Conclusions

Studies provide positive effects
of dietary mhealth from
Interventional studies (especiall
In weight management)







