Effectiveness of digital technologies at improving
vaccine uptake and series completion:
A systematic review and meta-analysis of
randomized controlled trials

Wednesday, December 5t, 2018 @ 11:00am
Canadian Immunization Conference

The Ottawa | LHdpital
fq Hospital d’Ottawa

o WJ‘

¢ 12 Karolinska
: % 7 Institutet




Disclosure Statement

* | have no affiliation (financial or otherwise) with a pharmaceutical,
medical device or communications organization.

* | am supported by a CIHR Doctoral Foreign Student Award as well as
from the CANImmunize Project

* This manuscript is under review
at Vaccine

‘*CANImmunize









Amid Spike In Measles Cases, Health

Officials Warn Of 'Losing Decades Of
Progress’

November 30, 2018 - 2:35 PM ET

Measles outbreak raging in Europe could be
brought to U.S., doctors warn

“People are dying from measles. This was unbelievable five or 10 years ago.”

a COLIN DWYER

A medical worker holds a measles-rubella vaccine at a health station in Banda Aceh, Indonesia

Chaidesr Mahyuddin/AFP/Getty Images

If you take the long view, international health organizations have much to be
encouraged about when it comes to the global fight against measles. From 2000 to ~e i
2017, for instance, the annual number of measles-related deaths dropped 80 percent ‘., - ‘ ) S Y 3

— from a toll of over half a million to just under 110,000 last year.

But lurking inside those statistics, published Thursday by the World Health

Organization and the Centers for Disease Control and Prevention, are some far less

rosy numbers. Specifically, what's been going on recently.

The report found that cases of the highly contagious disease spiked by more than 30
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The mHealth market will account for more than $28 billion in 2018

Despite barriers relating to regulation, patient acceptance and privacy concerns, further
growth is estimated at a rate of approximately 30 percent over the next three years

https://www.mobihealthnews.com/content/reports-mobile-health-market-surpass-28b-2018-teleradiology-gaining-steam
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Digital technologies have the potential to help address both
suboptimal vaccine uptake and series completion.

However, the effectiveness of pushing information and reminders
to patients through digital technologies to address vaccination is
not known.

The aim of this study is to determine if digital push interventions
are effective in increasing vaccine uptake and series completion
compared to non-digital interventions.



Methods

Inclusion Criteria: Randomized Controlled Trials (RCTs)

Population: Adults, including pregnant women and parents of
children or adolescents who are were eligible for vaccination

Intervention: Digital-push
Comparison: Non-digital Pull
Outcome: Vaccine uptake or series completion.

We estimated summary effect sizes, heterogeneity using the y? te
and quantified using the I statistic. Where heterogeneity remained
significant, we conducted subgroup analyses. We assessed risk of
bias, certainty of evidence and publication bias.



l 5 9 # of records identified

through database searching

0 it of additional records identified

through other sources

‘, ;

159 # of records after duplicates

removed

Y

159 # of records screened

Y

68 # of records excluded

Y

9 l it of full text articles assessed for
eligibility

Y

70 # of full text articles excluded (20

in abstract review for relevance, 23 for

study design, 24 for intervention format,

3 for outcomes and remaining for
combinations of reasons)

21 # of articles for potential inclusion

Y

9 it of full text articles excluded as
cluster RCTs

Y

12 # of articles included in quantitative
synthesis (meta-analysis)

The search identified 159 manuscripts,
with 12 manuscripts representing 14
empirical studies published meeting
inclusion criteria.

The 14 studies were between 2012 and
2016 with a total of 26,493
participants. All but 3 studies were
conducted in the United States of
America (USA).

4 studies focused on influenza vaccination,
three on pediatric immunizations, 2
on pneumococcal, and the reminder
of Hib, MCV4 or Tdap or receipt of any
eligible vaccination during the study
period.
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Experimental Control Odds Ratio Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Ahlers=5chmicdt, 2012 2 2B 2 40 0 2% 177 [0.58, 5.41]

Bangure, 2015 144 152 114 152 025 GO0 [2. 69 12 37]

Domek, 2016 120 1&0 122 161 1.0% 129 [0.81, 2.37] T

ishadieh, 201%a 59 Q920 4 1270 Q.1% 46 87 [11.42, 192.32] *
ishadieh, 2015%b Sa Q920 i 4&0 4 2% D235 [0.24, 0.50] —

Hofstetter, 2015%a HE 1 1272 417 BE i 1.07 [0ES, 1.29] T

Hofstettr, 20150 1207 3540 Bl13 1764  23.3% 110 [098, 1.24] [l

O'Leary, 2015 449 2228 354 2359 12.4% 1.43[1.22, 1.&7] -

Eichman, Z01& 44 120 43 1=4 1.2% 1.08 [0.65, 1.81] —

Stockawell, 20124 t 195 a0 166 0, 9% d.B0[1.59, 4.24] —_—

Stoclkawell, 20120 18 B 10 8y R ) 201 [0EY, 4.65] T

Stockawwell, 2012c 153 2790 1509 3784 3H.4% 1.17[1.06, 1.25] |

Stockwell, 2014 254 576 2E4 ST &, 1% 1.11[0.88, 1.40] T

Stoclkowell, 2015 170 440 SE 214 2. 1% 1.82[1.28, 2.62] —

Total (95% CI) 14538 11955 100.0% 1.21 [1.15, 1.28] '

Total events 5271 g

Heterogeneity, Chi® = 11290, df = 12 (P < Q.Q0001); IF = 89% ID 01 DII 1:[:] IDDI

Test for owverall effect; £ = &.73 (P < 0.00001) Favours D:mtrnl- Favours Experimental
Examining all 14 studies, there was a 1.21[1.15, 1.29] increased odds of participants being vaccinated or
completing the vaccination series with digital push interventions compared to non-digital interventions. The I?
was 89%.

When evaluating by outcome, digital push interventions compared to non-digital interventions for vaccine
uptake show an increased odds of 1.20[1.13,1.27] and an increased odds of 1.73[1.27,2.37] for series
completion.



Risk of Bias

Strong evidence of heterogeneity was observed
(i2= 89%, P<0.0000001)

The funnel plot did not show visual evidence of
asymmetry

For “Series Completion” and “Vaccine Uptake”, the
certainty of evidence was assessed to be very low
and moderate, respectively

Ahlers-5chmidt, 2012
Bangure, 2015%
Daomek, 2016
Chadieh, 201%a
Ghadieh, 2015h
Hofstetter, 2015a
Hafstettr, 2015k
O'Leary, 2015
Richrman, 201&
Stockwell, 2012a
Stockwell, 2012b
Stockwell, 2012c
Stockwell, 2014

Stockwell, 2015
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Discussion

Studies have not captured /measured people’s attitudes or propensity
towards technology
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Discussion

* How can future work

better capture the
interaction between
attitudes towards
technology/vaccination?

* How does this impact
opportunities to reduce
inequalities in vaccination?



J Epidemiol Community Health. 2017 Jan;71(1):87-97. doi: 10.1136/jech-2016-207572. Epub 2016 Aug 17.

Interventions to reduce inequalities in vaccine uptake in children and adolescer
years: a systematic review.

Crocker-Bugue T1, Edelstein MZ, Mounier-Jack S'.

+ Author information

Abstract

BACKGROUND: In high-income countries, substantial differences exist in vaccine uptake relating to socioeconomic
group, geographic location and religious belief. This paper updates a 2009 systematic review on effective interventi
uptake inequalities in light of new technologies applied to vaccination and new vaccine programmes (eg, human pa
adolescents).

METHODS: We searched MEDLINE, Embase, ASSIA, The Campbell Collaboration, CINAHL, The Cochrane Datab.
Reviews, Eppi Centre, Eric and PsychINFO for intervention, cohort or ecological studies conducted at primary/comt
children and young people from birth to 19 years in OECD countries, with vaccine uptake or coverage as outcomes
and 2015.

Vaccine. 2017 May 25;35(23):3089-3095. doi: 10.1016/j.vaccine.2017.04.033. Epub 2017 Apr 25.

The impacts of email reminder/recall on adolescent influenza vaccination.

Dombkowski KJ1, Cowan AEZ, Reeves SLZ, Foley MRZ, Dempsey AF3.

+ Author information

Abstract

BACKGROUND: We sought to: (1) explore the feasibility of using email for seasonal influenza vaccination reminders to parents of
adolescents and (2) assess influenza vaccination rates among adolescents whose parents were randomized to either receive or not receive
email reminders.

METHODS: Email addresses were obtained for parents of patients 10-18years from 4 practices in Michigan. Addresses were randomized to
either receive email reminders, or not. Reminder messages were sent during October 2012-March 2013 (Season 1) and October 2013-March
2014 (Season 2). Vaccination status was determined 60days following the last email reminder for each season using the statewide Michigan
Care Improvement Registry (MCIR); per protocol bivariate and multivariate logistic regression analyses were conducted to evaluate reminder
notification.

RESULTS: After email cleaning, testing, and matching with MCIR, approximately half of email addresses (2348 of 5312 in Season 1; 3457 of
6549 in Season 2) were randomized. Bivariate analyses found that influenza vaccination within 60days after notification date was similar
among those notified (34%) versus not notified (29%) in both Season 1 (p=0.06) and Season 2 (39% vs. 37%, p=0.20). However, multivariate
models adjusted for season, site, and receipt of notification in two seasons found a higher likelihood of influenza vaccination among children
that received notification (aOR=1.28, 95% CI=1.09, 1.51); in addition, differences in influenza vaccination were also observed between
practice sites (range: p=0.15 to p<0.001).

CONCLUSIONS: We found that practice-based email influenza vaccine reminders to parents of adolescents are feasible, but not without
complications. Our study demonstrates that email reminders from practices can yield increases in influenza vaccination rates among
adolescents. Practices should consider email as an option for influenza reminders and establish business practices for collecting and
maintaining patient email addresses. This study is registered at www.ClinicalTrials.gov id #NCT01732315.

Copyright © 2017 Elsevier Ltd. All rights reserved.

RESULTS: The 41 included studies evaluated complex multicomponent interventions (n=16), reminder/recall systems (n=18), outreach
programmes (n=3) or computer-based interventions (n=2). Complex, locally designed interventions demonstrated the best evidence for
effectiveness in reducing inequalities in deprived, urban, ethnically diverse communities. There is some evidence that postal and telephone
reminders are effective, however, evidence remains mixed for text-message reminders, although these may be more effective in adolescents.
Interventions that escalated in intensity appeared particularly effective. Computer-based interventions were not effective. Few studies

targeted an inequality specifically, although several reported differential effects by the ethnic group.

CONCLUSIONS: Locally designed, multicomponent interventions should be used in urban, ethnically diverse, deprived populations. Some
evidence is emerging for text-message reminders, particularly in adolescents. Further research should be conducted in the UK and Europe

with a focus on reducing specific inequalities.

Published by the BMJ Publishing Group Limited. For permission to use (where not already granted under a licence) please go to
http://www.bmj.com/company/products-services/rights-and-licensing/.
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that digital technologies could be a

useful adjunct in improving vaccination rates.
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