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Abstract

Background: A major reason for poor childhood vaccine coverage in developing countries is the lack of awareness among
parents and caregivers regarding the need for immunization and the importance of completing the entire series of vaccines. Short
message service (SM S)—-based interventions have been quite effective in different programs such as smoking cessation, treatment
adherence, health care schedul ed appointment attendance, antenatal care attendance, and compliance to immunization. However,
there are limited data from low- and middle-income countries on the role of SMS and automated call-based messages and
interventions to improve routine immunization (RI) coverage.

Objective: The primary objective of this study is to evaluate whether automated mobile phone—based personalized messages
(SMS or automated call) canimprove Rl uptake at 6, 10, and 14 weeks of age per the expanded program immunization schedul e,
compared with a usual care control group. Secondary objectives include assessing the effects of different types of automated
SMStext or calls on RI coverage at 20 weeks of age.

Methods: Thisisamixed methods study using a clustered randomized controlled trial with 4 intervention arms and 1 control
arm, augmented by qualitative interviews for personalizing the message. The study is being conducted in Pakistan (an urban site
in Karachi and arural site Matiari). In Karachi, 250 administrative structures are taken as 1 cluster, whereasin Matiari, acatchment
area of 4 Lady Health Workers is considered as 1 cluster. The intervention targets families to receive weekly 1-way or 2-way
(interactive) personalized automated SM S or automated phone call messages regarding vaccination. Possible barriersto vaccination
are assessed in each family at the time of inclusion to determine the type of personalized messages that should be sent to the
family to increase the chance of a positive response. Finaly, in-depth interviews using purposive sampling are conducted before
and after the trial to determine the family’s vaccination experience and related factors.

Results: All study participants for the cluster randomized trial were enrolled by January 14, 2019. Study exit interviews at
20-weeks follow-up visits will be completed by June 2019.

Conclusions: Theresultsof thisstudy will be useful to understand the respective effects of SM S text messages versus automated

phone-based communication to improve Rl coverage and timelines. Moreover, information regarding families’ perceptions of
vaccination and the daily life challenges for timely visits to the vaccine clinic will be used for developing more complex
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interventions that use mobile phone messages and possibly other approaches to overcome barriers in the uptake of correct and

timely immunization practices.

Trial Registration: ClinicaTrials.gov NCT03341195; https://clinicaltrials.gov/ct2/show/NCT03341195 (Archived by WebCite

at http://lwww.webcitation.org/78EWA56U0)
International Registered Report Identifier (IRRID):

(JMIR Res Protoc 2019;8(5):€12851) doi: 10.2196/12851
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Introduction

Background

Pakistan is one of the countries with the highest rates of child
death intheworld [1]. It ranks 4th in child mortality, with 60%
deaths due to vaccine-preventable diseases (VPDs) [2]. Table
1[18] showsthe current schedule of routineimmunization (RI)
in Pakistan, which is provided by the government free of cost.
Theimmunization coverage in Pakistan is estimated to be 59%,
whichisstill well below the desired level, leading to continued
polio transmission, large measles outbreaks, and thousands of
deaths from vaccine-preventable illnesses [2]. In addition,
Pakistan is a major polio epidemic country and among 3
countries in the world requiring proof of polio vaccination for
international travel [3]. Pakistan demographic and health survey
in 2017-2018 suggests 88% percent of children had received
BCG vaccine due at birth, 86% and 95% had received the first
dose of pentavalent and polio vaccine respectively due at the

6" week. Furthermore, 75% and 86% of children had received
thethird dose of the pentavalent and polio vaccines, respectively,

due at 14™ week and measles vaccination was 73%, which is
due at 9 months. However, these rates are at 1 year of age and
much higher than vaccination coverage rate at scheduled time
and among conflict hitsand displaced populations[4]. Improved
RI coverage is recommended as the priority public health
strategy to reduce VPDs and eradicate polio in Pakistan and
worldwide.

According to immunization coverage surveys, 1 in 5 children
isunimmunized [5]. A major reason for poor childhood vaccine

Table 1. Childhood immunization schedule for Pakistan.

coverageislow immunization uptake, when parents are unable
to complete the entire series of vaccinesin accordance with the
scheduled timelines. Some of thereasonsinclude: (1) thefamily
isnot in favor of getting their child immunized, (2) low trust in
vaccines provided through Expanded Programme on
Immunization (EPI) and government health care providers, and
(3) caregivers have forgotten their child’s next vaccination due
date or child’'s EPI card is misplaced [6]. These barriers may
be modified with additional support through education and
behavior change strategies. In addition, with more pressing
issues of food and shelter, preventive health often takes the back
seat, and parents and caregiversforget or ignore the subsequent
doses of vaccines for their children. There is an immense need
to encourage parents’ care seeking and collaboration with the
health care providersto improve initial vaccine uptake and the
completion of all doses according to the schedule. New
innovative and cost-effective techniques are necessary for
practical solutionsto improve vaccination uptake and coverage.

Mobile phones offer a new medium to provide education and
advocate families or caregivers to enable behavior change so
asto improve immunization uptake. Mobile phone use has also
increased in countries with low RI coverage and a high risk of
VPDs. Good examples are Nigeria and Pakistan, where there
were around 170 and 140 million mobile phone subscribers,
respectively, in 2014 [7,8]. Thereis also asurgein use of short
message service (SMYS), with 237.58 hillion person-to-person
SMS generated in 2011 estimating to around 175 SMS per
mobile phone on amonthly basisin Pakistan [9].

Disease Causative agent  Vaccine Doses Age of administration

Childhood tuberculosis Bacteria Bacillus Calmette-Guerin 1 Soon after birth

Poliomyelitis Virus OPV (ora poliovirusvaccine); 4; 1 OPVO0: soon after birth, OPV1: 6 weeks, OPV2: 10
Inactivated polio vaccine (IPV) weeks, OPV 3: 14 weeks; IPV-1: 14 weeks

Diphtheria, Tetanus, Pertussis, Bacteria Pentavalent vaccine (Diphtheria, 3 Pental: 6 weeks, Penta2: 10 weeks, Penta3: 14 weeks

Hepatitis B, Hib pneumonia, tetanus toxoids and pertussis

and meningitis +Hepatitis B + Hib)

Pneumonia Bacteria Pneumococcal vaccine (PCV) 3 PCVI10 1: 6 weeks, PCVIO 2: 10 weeks, PCVIO 3:

14 weeks
Meades Virus Meades 2 Measlesl: 9 months, Measles2: 15 months
Diarrhea due to rotavirus Virus Rotavirus 2 Rota 1: 6 weeks, Rota 2: 10 weeks
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Mobile reminders in the form of phone calls have also proven
to be a feasible method of improving RI uptake in
resource-limited settings with wide cellphone coverage[10]. A
Cochrane review reported that automated telephone
communication systemsincluding automated calls are effective
in a variety of health care settings such as improving clinic
attendance rates, screening, adherence to medications, and
laboratory tests [11]. Automated calls were also found to be
cost-effective in increasing immunization rates in an urban
practice in the United States[12]. A study suggests that mobile
phones have wide spread abilities to improve health outcomes
inlow and middle-income countries (LMICs) by targeting larger
populations in a cost-effective manner [13]. Furthermore,
SMS-based reminders along with small financial incentives
could possibly help in improving RI timelines [14]. Text
reminders have al so proved to reduce vaccine dropout rate and
improve parents’ compliance to immunization-scheduled visits
[15,16].

There are limited data from LMICs set up on the role of
SM S-based interventions for improvement of Rl coverage, and
conventional 1-way reminder SM S text messages were used by
most of the studies astheintervention [13,21,22]. Overal, very
few studies compared reminders, educational, and interactive
SMS messages related to childhood vaccination uptake
[13,21-26]. Although some of the studies have shown some
behavior change for improvement in vaccination coverage, more
rigorous application of health behavior change model needsto
be applied to understand the impact of reminder, educational,
and interactive messages on behavior change related to
improvement in Rl coverage [17]. However, data from
developing countries regarding the role of automated cals in
improving vaccine coverage arelimited. Mgjority of the studies
have focused on SM S-based intervention.

In this study, we will identify the factors that affect adherence
to RI coverage among Pakistani families and caregivers and
will examine an important public health question—do low cost,
automated SM S text messages and calls improve RI coverage
in resource-constrai ned settings such as Pakistan? I n this study,
wewill comparethe effectiveness of different types of messages:
reminder, educational, and interactive SM S text messages and
automated calls for improving Rl uptake. Different types of
messages will be developed to meet the possible RI barriers
identified; these messages will be sent specifically to the
participants according to the type of RI barriers they faced for
immunization. This information will be used to develop
strategies to improve vaccine adherence in Pakistan.

Study Objectives

Primary

Our first objectiveisto eval uate whether personalized automated
SM S text messages, 1-way versus 2-way, can improve on-time
visits at 6, 10, and 14 weeks of age for Rl as compared with
standard care. Our second objective is to evaluate whether
personalized automated calls, 1-way versus 2-way, canimprove
on-timevisitsat 6, 10, and 14 weeks of agefor Rl as compared
with standard care. Finally, our third objective is to compare
the efficacy of automated SM S text messages versus automated
calls on increasing vaccination uptake.
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Secondary

Our secondary objectives are to learn the perception and
attitudes of caregivers regarding childhood vaccination and to
find out about factors that might influence mobile phone and
SM S text—based interventions for vaccination improvement.

Methods

Target Population

Our target population are caregivers of newborn (NB) infants
younger than 14 dayswho are duefor their Rl at age 6, 10, and
14 weeks according to the EPI schedule of Pakistan.

Study Goal

Our goa is to identify the barriers faced by families in the
uptake of correct immunization practices and to devel op adapted
messages (SMS or automated calls) to improve vaccine
adherencein Pakistan. Wewill collect information from families
regarding perceived sociocultural, technical, and economical
barriersthat may explain the decrease in vaccine coverage, and
possible solutions to overcome these constraints. This
information will be used to develop personalized educational
messages, reinforced by interactive exchanges (2-way automated
SMSand automated calls) with caregiversin theinitial 20 weeks
of their child'slife.

Study Hypothesis

Personalized weekly message in the form of automated SMS
text message or automated calls according to barriersfor Rl and
language preferences can improve Rl uptake according to the
schedulefor vaccine due at age 6, 10, and 14 weeks as compared
with standard counseling by health care providersat EPI center
and outreach visitsfor RI. Interactive voice recording (IVR) or
2-way auto calls might be preferred way of communication to
caregivers as compared with other intervention and control for
possible improvement in RI coverage and timelines.

Outcomes

Primary

Primary outcomes include: (1) to see a 10% increase in Rl
through personalized automated mobile phone-based
communication (SMS or automated call) at 6, 10, and 14 weeks
of age according to the EPI schedule versus standard care; (2)
to see a 10% increase in RI within 1 week of the original
timeline at 6, 10, and 14 weeks versus standard care; (3) to
compare coverage rates of personalized 1-way versus 2-way
SMSS text messages on improvement in RI at 20 weeks of age;
(4) to compare coverage rates of personalized 1-way versus
2-way automated calls on improvement in Rl at 20 weeks of
age; and (5) to compare coverage rates of personalized SMS
text messages and automated calls on improvement in RI at 20
weeks of age.

Secondary

Secondary outcomesinclude: (1) to understand the perceptions
and barriers of caregivers regarding immunization and (2) to
understand the perception of caregiversrelated to personalized
mobile phone-based SM S text messages and automated health
messages for vaccination improvement.
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M ethodology

Study Design

The study design is a mixed method clustered randomized
controlled trial (RCT) augmented by qualitative interviews
(Figure1). Thecluster trial will be used to assess the respective
impacts of mobile phone and SM S-based communications on
RI coverage rates among children at 20 weeks of age. Initially,
structured interviews will be conducted at basgline to identify
barriers to immunization and role of SMS and automated
call-based messages in improving vaccination coverage. This
information will lead to the development of personalized
barrier-specific messages (SMS and voice calls) that will be

Kazi et a

used for each participant or caregiver according to the specific
barriers they struggle with, asidentified at baseline.

Study Sites

The Department of Paediatrics and Child Health at the Aga
Khan University (AKU) conducts active health demographic
surveillance systems (HDSS) at several urban sitesin Karachi.
These sites are (1) Ibrahim Hydri Goth, (2) Ali Akber Shah
Goth, (3) Rehri Goth, and (4) Bhains colony, which is part of
Bin Qasim Town (Figure 2). Ibrahim Haidry Goth, Ali Akber
Shah Goth, and Rehri Goth are located along the sea coast of
Karachi, and the main occupation of people living in these
communitiesisfishing. Bhains Colony islocated at the outskirts
of Karachi, and the main source of income of its population is
dairy products.

Figure 1. Study design: a mixed methods randomized controlled trial (RCT) augmented by qualitative interviews. SMS: short message service.
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Figure 2. Catchment area of Karachi pre-urban demographic surveillance site.
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The HDSS sites are divided into 195 blocks, each containing
250 structures and mapped using the geographical information
system. There are a total of 42,093 structures where 43,098
households areliving in areas of Korangi and Bin Qasim towns
[19]. A structure is defined as a building with asingle entrance
and a boundary. These structures can be houses, hospitals,
dispensaries, schools, shops, parks, etc. Each structure has a
unique number assigned to it. Thetotal population of the active
surveillance catchment areais approximately 0.3 million, with
around 7115 pregnant women and 6831 NBs being followed
annually by the surveillance team. Within 1 block, the 250
administrative structures will be our tria clusters; 4 sites will
be participating in the study. NBs will be enrolled from the
HDSS, and clusterswithin the 4 siteswill be randomly assigned

Figure3. The Matiari site: catchment area of surveillance site.
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to the study arms. Hence, participantswithin each administrative
structure (ie, cluster) will receive same intervention.

Datawill also be collected from therural site of Matiari, which
is located in Sindh province 185 km north of Karachi (Figure
3). Thedepartment of pediatricswill partner with thelocal Lady
Health Worker (LHW) program Sindh. Information about new
birthswithin LHW catchment areawill be provided to the study
team. The catchment areas in Matiari are the areas covered by
each LHW; these areas are small and that iswhy the catchment
area of 4 LHWSs will be considered as 1 cluster. The total
population of the Matiari District area is approximately 0.4
million. A total of 3 main sites from district Matiari will bethe
part of study, which includes Matiari, Hala, and Saeedabad. The
main source of incomeinthisareaisagriculture. In Matiari and
Karachi, clusters will have a mean of 15 births per cluster.
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Baseline Survey

A total of 50 interviews will be conducted from Karachi and
Matiari sites(ie, 25 interviewsfrom each site). Fromthe HDSS,
list of caregivers who have completed the vaccination schedule
and those who are dropouts or not vaccinating their child was
taken out, and randomly, caregiverswill be selected for in-depth
interviews. Trained staff will conduct the qualitativeinterviews.
Depending upon the availability, caregiverswill be approached
at the household, and appointments will be taken from the
caregiver so that they can spare enough timefor the discussion.
Through in-depth interviews, we will explore the perceptions
and barriers related to EPl and mobile health from the
caregivers. Information collected before the study through
qualitativein-depth interviewswill help in devel oping the survey
to assessthe different categories of barriers. The baseline survey
will, overall, collect information on demographics, mobile phone

http://www.researchprotocols.org/2019/5/e12851/

access and usage, possible barriers for RIs, and factors
associated with mobile phone—based health messages.

Qualitative Phase

Assessing Per ceptionsand Experiencesof Caregiver sAbout
the Routine Immunization and the Role of M obile Phone
Short Message Service and Automated Callsin Improving
the Routine Immunization Coverage and to Develop

M essages

Initially, in-depth interviews with a subpopulation in the study
catchment area will be conducted to explore RI immunization
coverage among Pakistani caregivers and familiesto assess (1)
perceptions regarding risks of infectious diseases preventable
by vaccines and vaccine safety and efficacy, (2) barriers to
vaccinating children including difficultiesin visiting Rl centers,
and (3) perceptions and barriers that may affect mobile
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phone-based i nterventions to improve immunization coverage.
The interviews will be conducted across the site regions. We
will use purposive sampling to assure that participants represent
different ethnic groups. Information gathered through the
interviews will help in (1) understanding the types of barriers
perceived by caregivers, (2) designing the RCT and, (3)
developing content for SM Stext messagesin several categories
of barriers. We expect 20 to 25 parents or caregivers to be
interviewed over a period of 3 months, but the number will be
guided by saturation of information. Each interview will take
45 to 60 min.

Table 2. Cluster randomized clinical trial.

Kazi et a

Randomized Clinical Trial

The study designisacluster randomized clinical trial including
4 intervention and 1 control arm (Table 2).

Sample Size Calculations

Assumptions used for calculating sample size are as follows:
increase in coverage rate from 30% to 40%, having a power of
80% with an alpha error at .05. The sample size per arm would
be 615 per arm or 3075 for all 5 arms. Adding a 10% dropout
will make it 677 per arm or 3385 recruitment for all 5 study
arms. The ICC is taken as .05, with an estimate of 15 NB per
cluster (see Table 3).

Study arm Automated SMS? text and phone calls
1-way SMStext 2-way SMStext 1-way phone calls 2-way phone calls
1 xb ¢ _ _
2 — — X —
3 — X — —
4 — — — X
5 — — . —

35M$S: short message service.
ba pplicable.
®Not applicable.

Table 3. Sample size calculation. Having a difference of 10% and the sample size given (ie, 1230 is 2 groups, 1:1) in our study, we have 5 groups

(615x5)+10% dropout=3385.

Seria # Interclass correlation  Range of cluster size
Cluster size of 15 Cluster size of 20 Cluster size of 30
Clusters,n  Tota birthrequired,n Clusters,n  Tota birthrequired, n Clusters, n  Tota birth required, n
1 0.01 54 810 44 880 32 960
2 0.05 82 1230 70 1400 58 1740
3 0.09 108 1620 98 1960 86 2580
4 01 114 1710 104 2080 94 2820
5 0.13 134 2010 124 2480 114 3420
6 0.15 148 2220 138 2760 128 3840
7 0.2 180 2700 172 3440 162 4860
8 0.21 188 2820 178 3560 168 5040
9 0.25 214 3210 206 4120 196 5880
10 0.3 248 3720 238 4760 230 6900
11 0.35 280 4200 272 5440 264 7920
12 0.37 294 4410 286 5720 278 8340
13 04 314 4710 306 6120 300 9000
14 0.45 346 5190 340 6800 334 10,020
15 0.5 380 5700 374 7480 368 11,040
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Enrollment Criteria

Inclusion Criteria

Theinclusion criteriainclude being achild from the HDSS site,
being younger than 14 dayswith aparent or guardian or at least
1 person in the household, having a working mobile phone
connection, and parent or guardian providing consent to
participate in the study.

Exclusion Criteria

The exclusion criteria include a child from outside the HDSS
areaor if thefamily plansto stay in the catchment areafor less
than 20 weeks.

Sampling Strategy and Randomization

The sampling strategy adapted for both sites are as follows
(Figure 4).

Figure 4. Cluster Randomization.

Kazi et a

Karachi Site

The data for live births and population of each site in Karachi
will be obtained from HDSS team. Datawill be scrutinized and
divided according to 4 sites in the study, with each site
consisting of 5 arms (5 clusters). Administrative structures will
be assigned to each intervention through stratified (ie, site)
randomization.

Matiari Site

As Matiari site has not been stratified into clusters according
to HDSS, we randomly alocated 30 clusters per arm. The
catchment areaof 4 LHWswill be considered as 1 cluster. Each

intervention arm will then be randomly allocated to 24
administrative structures (clusters; see Figure 5).

l Cluster Randomization

A

[

Karachi

30 Blocks or 120

Clusters for 4

Regions

Data Unit = Block

(250 Household)

20x5=100 Data Unit
[

Random Allocation
of Arms to Each
Cluster

30 x4 x 15 New
Born = 1800
Newborn all Study
Areas

)
Matiari

24 Blocks per Arm
or 120 for Matiari
and Hala Region
Data Unit = 4 Lady
Health Catchment
Area

|

Random Allocation

of Arms to Each

120 Data Unitx 15
Newborn = 1800
Newborn all Study
Area

Cluster

Both sites:

Newborn
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Figure5. Sampling strategy for Karachi and Matiari. For 10% effect size, sampling strategy cluster size=15.

Karachi
30 Blocks or
120 Cluster fo
4 Regions
Data
Unit=Block
(250
Household)

1 Block
(Size 5)

Karachi

30x4x15
New
Born=1800
New Born all
Study Arca

Consisting of 5
(Demographic
Unit) Clusters,
Representing all
5 Arms

Recruitment

For Karachi, birth data of the clusters will be shared by central
HDSS team on weekly basis and at Matiari the LHWs will
inform births to the study team daily according to the study
clusters. The study staff will approach families who have an
infant younger than 2 weeksin each cluster.

Staff will explain the study objectives to the parents or
caregivers. If the parent or caretaker is interested in the study,
the infant will be evaluated for enrollment. One child per
household will be selected. In ahousehold, where thereismore

http://www.researchprotocols.org/2019/5/e12851/

XSL-FO

RenderX

Matiari

120 Clusters
for Matiari and
Hala Region
Data
Unit=Lady
Health Worker
Catchment
Area

Total
Cluster=240

Sample

Size=3600

Matiari

120 Data Unit
X 15New
Born=1800
New Born all
Study Area

than 1 child (younger than 14 days), arandom selection will be
made by a program designed in the mobile phone device. After
meeting the dligibility criteria, informed consent will be
obtained, and the infant will be enrolled in the study and a
baseline survey will be conducted.

Follow-Up Process

A second survey will be conducted at 20 weeks of child’'s age
(end of follow-up) to identify vaccination coverage according
to the schedule, to be confirmed by physical examination of
EPI card (see Figure 6).
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Figure 6. Participant flow diagram. HDSS: health demographic surveillance systems; SMS: short message service.

Inclusion criteria:

Child from HDSS, <14 days age. having at
least 1 household member with working
mobile phone, parent/guardian gives consent.

Exclusion criteria:

!

v

Child from outside HDSS or
family plans to stay in the

Enrollment:

4 urban HDSS Karachi sites + 1 rural site Matiari

catchment area for <20 weeks

l

Randomization

1:1:1:1:1

b !

!

Arm 1: Arm 2: Arm 3: Arm 4: Arm 5:
1-way 2-way 1-way 2-way Control
SMS SMS Phone Phone

Call Call
Follow Up after 20 weeks

Study Intervention

I ntervention Group

The intervention arms in addition to the standard counseling
will include receiving personalized 1-way or 2- way (interactive)
automated SMSor 1-way or 2-way (IVR) automated phone call
messagesregarding vaccination. In personalized 1-way messages
and automated calls, parentswill receive educational or reminder
or proactive messages related to Rl once a week till the child
turns 20 weeks. SMS and automated phone calls will contain
the same information content and interactive features, only the
delivery method will differ. In the interactive arms, in addition
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to personalized weekly educational or reminder or proactive
message, parents will have the option to reply to messages or
cals and receive more information related to immunization
through SM S text messages or calls (see Figure 7 and Table 4
and Multimedia Appendices 1 and 2). The study timeline has
been provided in Table 5.

Control Group

The control group will receive 1 time standard verbal counsdling
at thetime of initial visit for on-time EPI vaccines at 6, 10, and
14 weeks of age as recommended by EPI, government of
Pakistan.
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Figure 7. Detailsof study ar

m explained.

Intervention arm
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Table 4. Detail on the personalized weekly short message service and automated calls from enrollment to 20 weeks of life.

Intervention arm

Weekly automated SM S? text message and automated calls from enroliment till 20 weeks of life

Arm 1 (intervention)

Arm 2 (intervention)

Arm 3 (intervention)

Arm 4 (intervention)

Arm 5 (control)

Parents or caregivers will receive 1-way educational or reminder or proactive SM 'S messages related to routine immu-
nization once aweek till 20 weeks of age

Parents or caregivers will receive 2-way (interactive) educational or reminder or proactive SM'S messages related to
routine immunization once aweek till 20 weeks of age—parents will have the option to reply and receive more infor-
mation related to immunization through SM S text messages

Parents or caregivers will receive 1-way educational or reminder or proactive automated phone call related to routine
immunization once aweek till 20 weeks of age

Parents or caregiverswill receive 2-way (interactive) educational or reminder or proactive automated phone call related
to routine immunization once aweek till 20 weeks of age—parents will have the option to reply and receive morein-
formation related to immunization through phone call

One time counseling at the baseline survey

35M$S: short message service.
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Table5. Study timeline.
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Steps 2018 2019
Jan/Feb  Mar/Apr May/dun Jul/Aug  Sep/Oct Nov/Dec Jan/Feb Mar/Apr May/dun Jul
Protocol development NG _b — — — — — — — —
Ethical review submission X — — — — — — — — —
Standard operating procedures X — — — — — — — — —
Training and implementation of X — — — — — — — — —
field team
Qualitative interviews X X X — — — — — — X
Trial recruitment — — — X X X X — — —
Trial follow-up — — — — — X X X —
Dataentry cleaning and analysis — — — X X X X X —
Report and scientific paper writing — — — — — — — — X X
Thesis completion — — — — — — — — X X
Additional—baseline, analyses — — — — — — — — X X

8Applicable.
BNot applicable.

Study End Interview

Interviews will be conducted after the trial, with a purposive
sample of asubpopulation included inthe RCT representing all
study arms. From these structured in-depth interviews, we expect
to further explore participants’ experience of the different study
arms having different levels of coverage. We will also assess
the factors related to SMS text messages and automated calls
associated with vaccination uptake. Sample size will be guided
by saturation of the information.

Statistical Analysis

Analyses will be conducted according to the intention-to-treat
principle. When the information cannot be gathered, the vaccine
status of the child will be failure (conservative approach).
Missing the vaccine EPI card to verify vaccine status at home
will lead to a deeper investigation in the family and also the
vaccine clinic. From previous experience, we expect this process
to be successful in identifying the outcome of over 95% (95/100)
of the children who remain in the study at 20 weeks. Families
that have left the study for any reason (moving, withdrawal,
child death) will beinterviewed (if possible) and theinformation
gathered used for the outcome classification. If theinformation
is not clear or incomplete, the child’'s status regarding
vaccination will be failure.

The main analyses will be comparing our 4 study intervention
arms against the control, and with each other. For the purposes
of our study, we will compare each of the 4 interventions with
each other and with the control arm. For example, 1-way versus
2 SMS, reminder versus educational SMS, 1-way reminders
SMS versus control, 1-way educational SMS versus control,
2-way reminders SM S versus control, 2-way educational SMS
versus control, 2-way education versus 1-way reminder, and
2-way reminder versus 1-way educational.

http://www.researchprotocols.org/2019/5/e12851/

Analysis of Quantitative Data

Analyses will be conducted according to the intention-to-treat
principle, and the Bonferroni correction will be used to control
for multipletesting. The primary outcomeisto assessdifference
in vaccination status. Chi-square test will first be used to
compare the groups percentage. Multivariable logistic
regression analyseswill be conducted to adjust for confounders.
As our randomization unit is cluster-based rather than
individual-based, generalized linear mixed effects models or
generalized estimating equations models will be employed to
account for within-cluster correlation, and hierarchal models
will be used. The statistical model for the primary and secondary
analyses will be developed as explanatory variables. As
secondary  analyses of the primary  outcome,
time-to-immunization curves will be constructed using the
Kaplan-Meier method and Cox regression for multivariate
analysis.

Analyses of Qualitative Component

In the first section of the semistructured interview guide, we
will ask the caregivers regarding common barriers they
encounter at the time of RI, whereas the second section
comprises perceptions and barriers related to a mobile phone.
The data will be transcribed into written form from audio
recordings and will be analyzed via qudlitative data analysis
software NVivo 11 (QSR International). Written transcripts will
then be uploaded into NVivo 11 software to offer easy and
organized retrieval of datafor analysis. The data analysis will
be conducted according to discourse analysis. The interview
guides will aso be pretested in asimilar community

Data Management, Confidentiality and Privacy
Protection, and Quality Assurance
Theaudio recording and transcriptswill have auniqueidentifier;

original and backup fileswill be archived in password-protected
computer or server at AKU. Only transcriptions and themes

JMIR Res Protoc 2019 | vol. 8 |iss. 5| 12851 | p. 11
(page number not for citation purposes)


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

JMIR RESEARCH PROTOCOLS

will be shared at University of British Columbia (UBC) without
nominative information. All study-related data including the
recording will be stored in an encrypted server with password
protection and having access only to the study specific
personnels.

Baseline and end line data will be collected on a smartphone
device (Multimedia Appendices 3 and 5). The entry program
will be designed to capture data as well as the location of the
interviewer al ong with some monitoring parameters. Each child
participant will be given astructured unique identifier. Business
rules, skips, and consistency checks will be incorporated, and
important fields will be marked as must enter in the
guestionnaire to maintain data collection quality. The database
will reside on acentral computer at AKU managed by the study
staff. A Web-based dashboard will be designed to report daily
study progress. Mobile numbers will not be shared except to
track patterns of use. Only relevant study staff will have access
to study data allowed by the local ethics committee. All study
staff will undergo basic research ethics training. Participants
information will be given a study code, and no personal
identifierswill be shared. Data confidentiality will be maintained
at all times. No personal identifiers will be used in any reports
or publication of the study. Mobile phone companies will be
only provided mobile phone numbersto send SM Stext messages
and automated calls messages through gateway (Multimedia
Appendix 4). No individual identifier such as names of
participants and area of location will be shared. In addition, a
confidentiality agreement has been signed with the university
and the mobile companies stating that the numbers provided
will only be used for the purpose of thetrial. All study dataand
recordings will be destroyed within 5 years of the study
according to the recommendation of the UBC and AKU ethics
committees.

Ethical Considerations

The study protocol and associated study instruments, including
consent formsin English and local language, were approved by
UBC's and AKU's Ethics Review Committee before
commencement of any study activities. The study will be
conducted in accordance with the Helsinki declaration and
established guidelines. All participants will be administered
informed consent before participation. Participants have the
right to refuse to participate in the study or leave the study at
any time; thiswill not affect any services provided at the health
center. Data confidentiality will be maintained at al times. No
personal identifiers will be used in any reports or publication
of the study.

Training and Refresher

Initial training of the study staff related to study protocol, SMS
text messages and phone calls will be conducted. This will be
followed by refresher training in the middle of the study.

Limitationsor Mitigations

We recognize that not all barriersidentified are modifiable and
amenable to phone calls and SMS text messages. However,
most of them reflect a priority ranking that does not favor child
routine vaccination. One major reservation about SMS-based
interventionsisthe recipient’s level of literacy. However, there
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has been mixed input related to the preference of phones calls
as compared with SMS text messages in populations of low
literacy and resource-constrained settings[20,27]. M obile phone
SMStext messagesin local languages, pictorial messages, and
in combination with phone calls can further reduce thisgap. In
our study, we will send messagesin local languages (as per the
preference of the participants). Although SMS text messages
have alimitation of 160 characters and even fewer if trandlated
in other characters, these limitations might help in making the
messages simple and brief, especially for populations with low
literacy levels[22,28].

The type of intervention will not be blinded, but all familiesin
the same cluster will receive the sameintervention. The primary
outcome (vaccine completion) is not likely to be influenced by
any knowledge of the intervention arm.

Result

The baseline survey was conducted from July 2018 to January
2019 where it was found that 97.9% (3797/3877) of caregivers
either owned or have a sharing access to a working maobile
phone. A total of 50 IDIswere conducted before the start of the
study, that is, 25 interviews per site, based on which the content
of the SM S text messages and automated callswere devel oped.
FGDs with caregivers and stake holders were then conducted
to validate the developed content. The RCT enrollment was
completed on January 31, 2019, and the participants continued
receiving messages till the child was 20-week old. Currently,
the study isin its final phase and expecting completion of exit
surveys and interviews by June 2019.

Discussion

This study is the first one of this type to assess the efficacy of
different types of SMS text messages and automated calls
messages, with or without interactive messages in LMICs.
Different types of SMS text messages and automated calls
messages will also be personalized based on the identification
of families’ possible concerns or challengesregarding RI. Each
family will receive one weekly message, and we expect families
to talk to each other about the messages within the demographic
unit, therefore facilitating circulation of information (this aspect
will be assessed through the end-of-study interview). This
information will be extremely useful to understand the effect
of different types of messagesin different contexts.

The qualitative aspect of our study will generate useful
information regarding family’s perception of vaccination and
the daily life challenges for timely visits to the vaccine clinic.
This information will be used for developing more complex
interventionsthat use mobile phone messages and possibly other
approaches to overcome some of the barriers. Finally,
conducting this study in Pakistan will generate results that will
be useful in most LMICs worldwide.

Representatives of public health, Ministry of Health, and
community leaderswill be part of the study steering committee
to ensure transparency, direct communication, and shared
decision making as part of on-going knowledgetransfer strategy.
We will also inform major policy makers, donors, and mobile
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phone service providers. Study findings will be presented at  international scientific and programmatic forums.
and published in a scientific journal and national and

Acknowledgments

Funding was provided by Grand Challenges Canada Rising Star (ST-POC-1707-06505 | Round 8) and the National Institutes of
Health's Fogarty International Center (1 D43 TWO007585-01). This study is a part of the first author's (AMK) PhD thesis with
the Department of Experimental Medicine, UBC.

Conflictsof I nterest
None declared.

Multimedia Appendix 1
Strategy for health messages content.

[PDFE File (Adobe PDF File), 99K B-Multimedia Appendix 1]

Multimedia Appendix 2
Example of 1-way and 2-way personalized messages.

[PDE File (Adobe PDF File), IMB-Multimedia Appendix 2]

Multimedia Appendix 3
Study database.

[PDE File (Adobe PDF File), 275K B-Multimedia Appendix 3]

Multimedia Appendix 4
Study gateway.

[PDE File (Adobe PDF File), 316K B-Multimedia Appendix 4]

Multimedia Appendix 5
Administrative information.

[PDE File (Adobe PDF File), 53K B-Multimedia Appendix 5]

References

1.

USAID. Research and Development Solutions. 2012. Childhood Immunization in Pakistan: Policy Briefs Series No. 3
URL: http://resdev.org/files/policy_brief/3/3.pdf [accessed 2019-05-08] [WebCite Cache ID 78DFvzdgZ]

2. ShenAK, FiddsR, McQuestion M. Thefuture of routineimmunization in the devel oping world: challenges and opportunities.
Glob Health Sci Pract 2014 Dec 10;2(4):381-394 [ FREE Full text] [doi: 10.9745/GHSP-D-14-00137] [Medline: 25611473]

3. Kazi AM, Khalid M, Kazi AN. Failure of polio eradication from Pakistan: threat to world health. J Pioneer Med Sci
2014;4(1):8-9.

4.  Nationa Ingtitute of Population Studies. 2017. Demographic and Health Survey, 2017-18 URL : https://www.dhsprogram.com/
pubs/pdf/FR354/FR354.pdf [accessed 2019-05-08] [WebCite Cache ID 78DG3mndU]

5.  Reid M, Fleck F. The immunization programme that saved millions of lives. Bull World Health Organ 2014 May
01;92(5):314-315. [doi: 10.2471/BLT.14.020514]

6.  AnwerJ, Saleem M, Babar M. Knowledge of vaccination in the community: acontributing factor for vaccination in children.
Pak JMed Health Sci 2013;7:1007-1010 [FREE Full text]

7.  AttaaA. Propakistani. 2014. Mobile Phone Usersin Pakistan Cross 139.2 Million Mark URL : https://propakistani.pk/2014/
07/10/mobile-phone-users-in-pakistan-cross-139-2-million-mark/ [accessed 2019-05-03] [WebCite Cache 1D 785Wwde7e]

8.  Nigerian Communications Commission. Subscriber statistics URL : http://www.ncc.gov.ng/index.
php?option=com_content& view=article& id=125:art-statistics-

9.  Pakistan Telecommunication Authority. Proliferation of SMS & MM S in Pakistan with emphasis on Premium Rate SMS
servicesSMSMMSURL : https.//www.pta.gov.pk/media/sms mms report 130313 1.pdf [accessed 2019-05-03] [WebCite
Cache D 785Y 4vVHQ)]

http://www.researchprotocols.org/2019/5/e12851/ JMIR Res Protoc 2019 | vol. 8 | iss. 5| €12851 | p. 13

RenderX

(page number not for citation purposes)


https://jmir.org/api/download?alt_name=resprot_v8i5e12851_app1.pdf&filename=d1e438a5c541c180ef23a9bf73f53991.pdf
https://jmir.org/api/download?alt_name=resprot_v8i5e12851_app1.pdf&filename=d1e438a5c541c180ef23a9bf73f53991.pdf
https://jmir.org/api/download?alt_name=resprot_v8i5e12851_app2.pdf&filename=29ca0226f62fb41d8ed4acac50474910.pdf
https://jmir.org/api/download?alt_name=resprot_v8i5e12851_app2.pdf&filename=29ca0226f62fb41d8ed4acac50474910.pdf
https://jmir.org/api/download?alt_name=resprot_v8i5e12851_app3.pdf&filename=0bd0612132e5c7f8dfdd636f271f902b.pdf
https://jmir.org/api/download?alt_name=resprot_v8i5e12851_app3.pdf&filename=0bd0612132e5c7f8dfdd636f271f902b.pdf
https://jmir.org/api/download?alt_name=resprot_v8i5e12851_app4.pdf&filename=d829c0254e1198aed5cd52b1cf43312a.pdf
https://jmir.org/api/download?alt_name=resprot_v8i5e12851_app4.pdf&filename=d829c0254e1198aed5cd52b1cf43312a.pdf
https://jmir.org/api/download?alt_name=resprot_v8i5e12851_app5.pdf&filename=eb0e7d4c09bbf11a8c1c941810e2da60.pdf
https://jmir.org/api/download?alt_name=resprot_v8i5e12851_app5.pdf&filename=eb0e7d4c09bbf11a8c1c941810e2da60.pdf
http://resdev.org/files/policy_brief/3/3.pdf
http://www.webcitation.org/

                                            78DFvzdgZ
http://www.ghspjournal.org/cgi/pmidlookup?view=long&pmid=25611473
http://dx.doi.org/10.9745/GHSP-D-14-00137
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25611473&dopt=Abstract
https://www.dhsprogram.com/pubs/pdf/FR354/FR354.pdf
https://www.dhsprogram.com/pubs/pdf/FR354/FR354.pdf
http://www.webcitation.org/

                                            78DG3mndU
http://dx.doi.org/10.2471/BLT.14.020514
https://tinyurl.com/yyfg8may
https://propakistani.pk/2014/07/10/mobile-phone-users-in-pakistan-cross-139-2-million-mark/
https://propakistani.pk/2014/07/10/mobile-phone-users-in-pakistan-cross-139-2-million-mark/
http://www.webcitation.org/

                                            785Wwde7e
http://www.ncc.gov.ng/index.php?option=com_content&view=article&id=125:art-statistics-
http://www.ncc.gov.ng/index.php?option=com_content&view=article&id=125:art-statistics-
https://www.pta.gov.pk/media/sms_mms_report_130313_1.pdf
http://www.webcitation.org/

                                            785Y4vVHQ
http://www.webcitation.org/

                                            785Y4vVHQ
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Kazi et d

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

Brown V, Oluwatosin O. Feasibility of implementing a cellphone-based reminder/recall strategy to improve childhood
routine immunization in alow-resource setting: a descriptive report. BMC Health Serv Res 2017 Dec 04;17(Suppl 2):703
[FREE Full text] [doi: 10.1186/s12913-017-2639-8] [Medline: 29219093]

Posadzki P, Mastellos N, Ryan R, Gunn L, Felix L, PappasY, et al. Automated telephone communication systems for
preventive healthcare and management of long-term conditions. Cochrane Database Syst Rev 2016 Dec 14;12:CD009921
[FREE Full text] [doi: 10.1002/14651858.CD009921.pub?] [Medline: 27960229]

Franzini L, Rosenthal J, Spears W, Martin H, Balderas L, Brown M, et al. Cost-effectiveness of childhood immunization
reminder/recall systemsin urban private practices. Pediatrics 2000 Jul;106(1 Pt 2):177-183. [Medline: 10888689]

Domek G, Contreras-Roldan IL, O'Leary S, Bull S, Furniss A, Kempe A, et al. SM S text message reminders to improve
infant vaccination coverage in Guatemala: a pilot randomized controlled trial. Vaccine 2016 Dec 05;34(21):2437-2443
[FREE Full text] [doi: 10.1016/j.vaccine.2016.03.065] [Medline: 27026145]

Gibson D, Ochieng B, Kagucia E, Were J, Hayford K, Moulton L, et al. Mobile phone-delivered reminders and incentives
to improve childhood immunisation coverage and timeliness in Kenya (M-SIMU): a cluster randomised controlled trial.
Lancet Glob Health 2017 Dec;5(4):e428-e438 [FREE Full text] [doi: 10.1016/S2214-109X(17)30072-4] [Medline: 28288747]
Haji A, Lowther S, Nganga Z, Gura Z, Tabu C, Sandhu H, et al. Reducing routine vaccination dropout ratesval uating two
interventions in three Kenyan districts, 2014. BMC Public Health 2016;16:152. [doi: 10.1186/s12889-016-2823-5]
Garcia-DiaMJ, Fitzpatrick JJ, Madigan EA, Peabody JW. Using text reminder to improve childhood immunization adherence
in the Philippines. Comput Inform Nurs 2016 Nov 08;35(4):212-218. [doi: 10.1097/CIN.0000000000000307] [Medline:
27828815]

Ahlers-Schmidt C, Chesser A, Paschal A, Hart T, Williams K, Yaghmai B, et al. Parent opinions about use of text messaging
for immunization reminders. JMed Internet Res 2012 Jun 06;14(3):e83 [FREE Full text] [doi: 10.2196/jmir.1976] [Medline:
22683920]

World Health Organization. Expanded Programme on Immunization URL: http://www.emro.who.int/pak/programmes/
expanded-programme-on-immunization.html [accessed 2019-05-03] [WebCite Cache ID 785bC2CFF]

Illyas M, Naseem K, Fatima U, Nisar M, Kazi AM, Jehan F, et al. Profile: health and demographic surveillance system in
peri-urban areas of Karachi, Pakistan. Gates Open Research 2018. [doi: 10.12688/gatesopenres.12788.1]

JoY, Labrique A, Lefevre A, Mehl G, Pfaff T, Walker N, et al. Using the lives saved tool (LiST) to model mHealth impact
on neonatal survival in resource-limited settings. PLoS One 2014;9(7):€102224 [FREE Full text] [doi:

10.1371/journal .pone.0102224] [Medline: 25014008]

Eze G, Adeleye O. Enhancing routine immunization performance using innovative technology in an urban area of Nigeria.
West Afr JMed 2015;34(1):3-10. [Medline: 26902809]

Bangure D, Chirundu D, Gombe N, Marufu T, Mandozana G, Tshimanga M, et al. Effectiveness of short message services
reminder on childhood immunization programmein Kadoma, Zimbabwe - arandomized controlled trial, 2013. BMC Public
Health 2015 Feb 12;15:137 [FREE Full text] [doi: 10.1186/s12889-015-1470-6] [Medline: 25885862]

Stockwell M, Kharbanda E, Martinez R, Vargas C, Vawdrey D, Camargo S. Effect of atext messaging intervention on
influenza vaccination in an urban, low-income pediatric and adolescent population: a randomized controlled trial. JAm
Med Assoc 2012 Apr 25;307(16):1702-1708. [doi: 10.1001/jama.2012.502] [Medline: 22535855]

Stockwell M, Kharbanda E, Martinez R, LaraM, Vawdrey D, Natargjan K, et al. Text4Health: impact of text message
reminder-recalls for pediatric and adolescent immunizations. Am J Public Health 2012 Feb;102(2):e15-e21. [doi:
10.2105/AJPH.2011.300331] [Medline: 22390457]

Stockwell M, Hofstetter A, DuRivage N, Barrett A, Fernandez N, Vargas C, et a. Text message reminders for second dose
of influenza vaccine: arandomized controlled trial. Pediatrics 2015 Jan;135(1):e83-e91 [FREE Full text] [doi:
10.1542/peds.2014-2475] [Medline: 25548329]

Poorman E, Gazmararian J, Parker R, Yang B, Elon L. Use of text messaging for maternal and infant health: a systematic
review of the literature. Matern Child Health J 2015 May;19(5):969-989. [doi: 10.1007/s10995-014-1595-8] [Medline:
25081242]

Wakadha H, Chandir S, Were E, Rubin A, Obor D, Levine O, et a. The feasibility of using mobile-phone based SMS
remindersand conditional cash transfersto improvetimely immunizationin rural Kenya. Vaccine 2013 Jan 30;31(6):987-993
[FREE Full text] [doi: 10.1016/j.vaccine.2012.11.093] [Medline: 23246258]

Lund S, Rasch V, Hemed M, Boas|, Said A, Said K, et al. M obile phone intervention reduces perinatal mortality in zanzibar:
secondary outcomes of a cluster randomized controlled trial. IMIR Mhealth Uhealth 2014 Mar 26;2(1):e15 [FREE Full
text] [doi: 10.2196/mhealth.2941] [Medline: 25098184]

Abbreviations

AKU: AgaKhan University

EPI: Expanded Programme on Immunization
HDSS: health demographic surveillance systems
IVR: interactive voice recording

http://www.researchprotocols.org/2019/5/e12851/ JMIR Res Protoc 2019 | vol. 8 |iss. 5| €12851 | p. 14

(page number not for citation purposes)


https://bmchealthservres.biomedcentral.com/articles/10.1186/s12913-017-2639-8
http://dx.doi.org/10.1186/s12913-017-2639-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29219093&dopt=Abstract
http://europepmc.org/abstract/MED/27960229
http://dx.doi.org/10.1002/14651858.CD009921.pub2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27960229&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10888689&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0264-410X(16)30061-5
http://dx.doi.org/10.1016/j.vaccine.2016.03.065
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27026145&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2214-109X(17)30072-4
http://dx.doi.org/10.1016/S2214-109X(17)30072-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28288747&dopt=Abstract
http://dx.doi.org/10.1186/s12889-016-2823-5
http://dx.doi.org/10.1097/CIN.0000000000000307
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27828815&dopt=Abstract
http://www.jmir.org/2012/3/e83/
http://dx.doi.org/10.2196/jmir.1976
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22683920&dopt=Abstract
http://www.emro.who.int/pak/programmes/expanded-programme-on-immunization.html
http://www.emro.who.int/pak/programmes/expanded-programme-on-immunization.html
http://www.webcitation.org/

                                            785bC2CFF
http://dx.doi.org/10.12688/gatesopenres.12788.1
http://dx.plos.org/10.1371/journal.pone.0102224
http://dx.doi.org/10.1371/journal.pone.0102224
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25014008&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26902809&dopt=Abstract
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-015-1470-6
http://dx.doi.org/10.1186/s12889-015-1470-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25885862&dopt=Abstract
http://dx.doi.org/10.1001/jama.2012.502
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22535855&dopt=Abstract
http://dx.doi.org/10.2105/AJPH.2011.300331
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22390457&dopt=Abstract
http://pediatrics.aappublications.org/cgi/pmidlookup?view=long&pmid=25548329
http://dx.doi.org/10.1542/peds.2014-2475
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25548329&dopt=Abstract
http://dx.doi.org/10.1007/s10995-014-1595-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25081242&dopt=Abstract
http://europepmc.org/abstract/MED/23246258
http://dx.doi.org/10.1016/j.vaccine.2012.11.093
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23246258&dopt=Abstract
http://mhealth.jmir.org/2014/1/e15/
http://mhealth.jmir.org/2014/1/e15/
http://dx.doi.org/10.2196/mhealth.2941
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25098184&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Kazi et d

LHW: Lady Health Worker

LMIC: low and middle-income country
NB: newborn

RCT: randomized controlled trial

RI: routine immunization

SMS: short message service

UBC: University of British Columbia
VPD: vaccine-preventable disease

Edited by G Eysenbach; submitted 20.11.18; peer-reviewed by D Gibson, O llozumba, T Turk; comments to author 02.03.19; revised
version received 14.03.19; accepted 02.04.19; published 30.05.19

Please cite as:

Kazi AM, Ahsan N, Khan A, Jamal S, Kalimuddin H, Ghulamhussain N, Wajidali Z, Mugeet A, Zaidi F, SubzZlani M, McKellin W, Ali
A, Collet JP

Personalized Text Messages and Automated Calls for Improving Vaccine Coverage Among Children in Pakistan: Protocol for a
Community-Based Cluster Randomized Clinical Trial

JMIR Res Protoc 2019;8(5):€12851

URL: http://www.researchprotocols.org/2019/5/€12851/

doi: 10.2196/12851

PMID: 31148544

©Abdul Momin Kazi, Nazia Ahsan, Ayub Khan, Saima Jamal, Hussain Kalimuddin, Naveera Ghulamhussain, Zabin Wajidali,
Abdul Mugeet, Fabiha Zaidi, Mergj Subzlani, William McKellin, Asad Ali, Jean-Paul Collet. Originaly published in IMIR
Research Protocols (http://www.researchprotocol s.org), 30.05.2019. Thisis an open-access article distributed under the terms of
the Creative Commons Attribution License (https.//creativecommons.org/licenses/by/4.0/), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work, first published in IMIR Research Protocols, is properly
cited. The complete bibliographic information, alink to the original publication on http://www.researchprotocols.org, aswell as
this copyright and license information must be included.

http://www.researchprotocols.org/2019/5/e12851/ JMIR Res Protoc 2019 | vol. 8 | iss. 5| €12851 | p. 15
(page number not for citation purposes)

RenderX


http://www.researchprotocols.org/2019/5/e12851/
http://dx.doi.org/10.2196/12851
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31148544&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

