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Abstract

The overall aim of this thesis was to improve the use of recommended pain management
strategies during infant vaccination by investigating the quality and use of evidence-based online
parent resources.

Study 1: A two-armed pilot randomized control trial (RCT) was conducted to evaluate
the feasibility, acceptability and preliminary efficacy of two interventions, delivered online,
aimed at improving the use of recommended pain management strategies during infant
vaccination. Parents of infants < six months old were randomized to 1) Be Sweet to Babies
videos and tip sheet; and 2) Be Sweet to Babies videos, tip sheet and Motivational Interviewing-
informed Affirmative Statements and Questions (AS&Q). Results showed it was feasible to
recruit parents via online means (201 eligible respondents recruited in a week, 170, 85%
provided written consent, and 89, 59% completed all data collection. From these 89 participants,
there was high acceptability of the study, 84 (94%) were satisfied with study processes, and 78
(88%) intended to recommend the strategies to others. For preliminary efficacy, almost all
participants used at least one of the pain management strategies in the subsequent vaccination
(Intervention 1 (49, 98%); Intervention 2 (38, 95%)). There were no significant differences in the
use of pain management strategies between the two study groups.

Study 2: To investigate the quality of online parent resources about vaccination pain
management, an environmental scan of Google and Social Media networks (i.e. Facebook,
YouTube, and Twitter) was conducted. The quality of resources was evaluated using the Center
for Diseases Control and Prevention (CDC) Clear Communication Index. 65 resources (55
written, 10 videos), were included. The mean quality score was 60% =+ 0.19. Only 5% of

resources scored an acceptable quality of >90%. Only 30 (46%) resources included evidence-



VACCINATION PAIN MANAGEMENT FOR INFANTS i

based content on pain management strategies during vaccination, which included breastfeeding
(24, 37%), holding (27, 42%), and sweet solutions (22, 34%).

Most publicly accessible online parent-targeted vaccination resources were of poor to
moderate quality and did not contain pain management information during vaccination. The
study was shown to be feasible and acceptable to those parents who completed the study. The
Internet is an efficient way to recruit parents for trial participation and to disseminate knowledge.

Keywords: childhood vaccination, pain management, parents, knowledge translation
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Introduction

In this chapter, the research problem, study goals, and objectives are identified. This is
followed by an overview of background information relating to childhood vaccination in Canada,
infant pain during vaccination, effective pain management strategies for childhood vaccination,
healthcare providers (HCPs) and parent-targeted and mediated knowledge translation (KT)
interventions, motivational interviewing (MI) approach and the role of parents in improving the use
of recommended pain management strategies during infant vaccination. This chapter aims to present
an overview, synthesis, and critique of the relevant research in line with the research question. This

review was not intended or conducted as a systematic review.

Significance of the Issue

Early childhood vaccination is the most important public health intervention against life-
threatening infectious diseases worldwide (Centers for Disease Control and Prevention, 2017).
However, vaccinations are painful and result in distress for infants and, in many cases, their parents
(Taddio, McMurtry, Shah, et al., 2015). The early childhood vaccination schedule requires
approximately 20 separate injections in the first year of life (Government of Canada, National
Advisory Committee on Immunization, 2017). If vaccination pain is not addressed, this pain can lead
to a fear of needles, subsequent non-adherence with vaccination schedules, and avoidance of health
care (Taddio et al., 2015).

Clinical practice guidelines (Taddio et al., 2015) and high-quality synthesized evidence show
that breastfeeding (Harrison, Reszel, et al., 2016), sucrose (Chen et al., 2016; Harrison et al., 2010;
Kassab, Foster, Foureur, & Fowler, 2012), and upright secure holding (Taddio et al., 2015) reduce
pain during vaccination in infants (Shah et al., 2015). In addition, the World Health Organization

(WHO) position statement, recommends breastfeeding during infant vaccinations and the
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administration of vaccinations with sucrose content (i.e. oral liquid rotavirus and oral polio vaccine)
before injectable vaccines (World Health Organization, 2015). Despite the evidence, these strategies
are not consistently used in practice highlighting an important gap in translating this knowledge into
practice (Taddio et al., 2015). This suboptimal use of recommended pain management strategies was
also highlighted in a systematic review of YouTube videos showing the vaccination of infants
(Harrison, Sampson, et al., 2014) where effective pain management strategies were rarely used.

The current inconsistency in the use of effective pain management strategies may partly be
due to HCPs being resistant and imposing barriers to using, and supporting parents to use,
recommended pain management. However, research has traditionally targeted HCPs rather than
consumers (Taddio, Shah, et al., 2013). Yet, the poor uptake of recommended pain management
strategies shows that the education of HCPs alone is not sufficient to improve practices. Preparing
parents in addition to clinicians may help to overcome this barrier, as parents can advocate for, and
contribute to decreasing their infant’s pain (Taddio, Ipp, et al., 2014). Parents have reported a lack of
knowledge as the main barrier to advocate for the use of effective pain management strategies for
their infant's pain care, but they have also indicated an interest to learn more about effective pain care
during painful procedures (Franck et al., 2015). The use of recommended pain management strategies
requires the involvement of parents in pain care by sharing responsibility through a partnership with
physicians and nurses during early childhood vaccination (Axelin, et al., 2010, Franck, Berberich, &
Taddio, 2015). This shows the importance of supporting parents to access high-quality educational
resources about vaccination pain management and empowering them to advocate for effective pain
care of their infant during painful procedures.

The advent of the internet has increased public access to online health information. In 2010,

Statistics Canada reported that 70% of Canadians used the internet to search for medical or health-
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related information at home (Statistics Canada, 2010). In all likelihood, this proportion has risen
since this time. Social media platforms such as Facebook and Twitter are popular platforms for
exchanging health information among parents (Sampson et al., 2013). YouTube is also commonly
used by parents of infants and young children to access and share online videos (Sampson et al.,
2013).

This access to online information, with the potential to improve knowledge, and subsequently,
confidence, can be applied to online parent-targeted vaccination resources available to the public, in
order to empower parents in the use of pain management strategies. Parent-targeted online resources
may be effective informational tools in increasing the confidence of parents. More confident parents
may be more likely to communicate their needs to HCPs and be more confident to advocate for a
change in HCP’s behaviors (McMullan, 2006; Sampson et al., 2013). However, parents seeking
online vaccination information, including pain management during vaccination of their infant, are
likely to find thousands of web pages and videos in their online search which may make it difficult
for them to distinguish between accurate and reliable information and difficult to understand, or
inaccurate and misleading information (Farkas et al., 2015). Parents may find online information
conflicting, overwhelming and confusing, leading to a lack of confidence in trusting these online
information resources (Dol, Richardson, Boates, & Campbell-Yeo, 2018; McMullan, 2006).

Little is known of the extent to which evidence-based pain management strategies for infants
during vaccinations are included in parent-targeted online information. The degree of accessibility
and user-friendliness of this information is also unknown. Therefore, it is important to identify and
critically appraise online publicly available resources regarding early childhood vaccination and to
evaluate their content and accuracy regarding evidence-based pain management strategies. Including

credible parent-targeted informational resources about vaccination pain management on accessible
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educational platforms may empower parents to comfort their infants during vaccination and to
advocate for the use of effective pain management strategies during vaccination. On the other hand, it
is not yet understood if parent-targeted educational resources by themselves can lead to an increase in
the use of evidence-based recommended pain management strategies. It is also not known if
additional approaches can further help parents to advocate for the pain care of their infants during
vaccination.

A series of brief parent-targeted and parent-mediated videos named ‘Be Sweet to Babies’ has
been co-produced professionally with parents of infants, clinicians and researchers at the Children’s
Hospital of Eastern Ontario (CHEO) and the Carlington Community Centre. These videos were
produced with the aim of making them available and accessible to parents with the goal of targeting
both parents’ behaviors directly (patient-directed) and through the mediation of HCPs’ behavior
(patient-mediated) (Stacey & Hill, 2013). These videos demonstrate to parents how they can work
with physicians and nurses to reduce their babies’ vaccination pain by breastfeeding, or giving a
small volume of a sweet solution, and holding their infants during vaccinations. A similar video by
the Be Sweet to Babies research team demonstrating pain management during the newborn screening
was previously pilot tested and showed a high rate of feasibility and acceptability for parents
(Harrison et al., 2017).

KT interventions such as these videos may empower parents and motivate them to use these
pain management strategies during their infant’s vaccination. However, it is not yet known if the
videos, which are freely available on social media platforms, lead to increased use of pain
management strategies during infant vaccination, or whether additional strategies such as
motivational interviewing, can further support parents to advocate for their infant’s pain

management. Motivational Interviewing (M) is a patient-centered (in this case, parent) method that
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presents the process of getting ready for a change in order to improve health outcomes (Rollnick,
Miller, Butler, & Aloia, 2008). The use of this strategy on health behavior change is supported in
systematic reviews (Gayes & Steele, 2014; Lundahl, Kunz, Brownell, et al., 2010), but has not been
tested in the area of infant pain management. Motivational statements and questions delivered online
informed by the M1 approach, may further support parents to advocate for use of effective and
recommended pain management strategies during vaccination. It is therefore important to evaluate
the potential impact of the videos and additional strategies (such as a MI-based approach) in
supporting parents to advocate for their choices of pain management strategies to HCPs at the time of
their infants’ vaccination.

In summary, despite high quality evidence of effective ways to reduce infants’ pain during
vaccination, and this knowledge has not been translated into consistent clinical practice despite
availability of synthesized evidence and guidelines for HCP. No research has been identified which
that focuses on evaluating visual, parent-targeted and mediated interventions, coupled with
affirmation statements and questions based on MI. To address this research gap, an important first
step is to understand the extent to which recommended pain management strategies for infants during
vaccinations are included in publicly available parent-targeted online resources. A second step is to
develop and pilot test KT interventions which may result in improved pain management practices by
increasing the uptake of recommended pain management strategies during infant vaccination.

Therefore, this dissertation aims to improve the use of recommended pain management
strategies during infant vaccination by investigating the use and quality of evidence-based online
parent resources in order to i) determine if parent-targeted and mediated interventions (the publicly
available Be Sweet to Babies videos and information tip sheet on children’s vaccination pain

management) with or without additional MI-based Affirmation Statements and Questions (AS&Q),
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delivered to parents are feasible, acceptable and potentially effective in increasing the uptake of
recommended pain care strategies during infant vaccination and, ii) identify and critically appraise
the quality of online parent-targeted resources. In the next section of this chapter, an overview of the

literature about vaccination pain management in infants is presented.
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Background

This section presents an overview of background information in the context of vaccination
pain management in infants. This section focuses on knowledge creation of recommended pain
management strategies, parents’ role in vaccination pain management, KT resources and
interventions targeted at parents of infants, and motivational interviewing as an advocacy strategy in
supporting parents’ behavior change in infant vaccination pain management.

Childhood Vaccination

Vaccines are one of the most important achievements of public health. Vaccines have
contributed greatly to increasing the life span of humans by almost 30 years, by widespread
eradication of infectious diseases in the 20th century (Centers for Disease Control and Prevention,
2017). During infancy, in which a child is less than 12 months of age, a healthy infant undergoes
almost 20 vaccine injections (Public Health Agency of Canada, 2019). These vaccinations are vital
for human body immunization processes (Centers for Disease Control and Prevention, 2017).
Immunization is the process in which a body becomes resistant to a life-threatening infectious disease
by the administration of a vaccine. Vaccines contain agents that stimulate the immune system to
protect the body against subsequent infections (World Health Organization, 2015).

According to the 2013 Childhood National Immunization Coverage Survey (CNICS), Canada
has reported 84% coverage of vaccines in 2013, which ranked 28th out of 29 countries with vaccine
coverage below 90%. This is the percentage of children between 12 and 23 months old who received
recommended scheduled vaccinations according to the province where they live (Public Health
Agency of Canada, 2019; Ismail et al., 2010). Vaccination programs also rely on population or
“‘herd’” immunity to be effective. Herd immunity occurs when large portions of the population get

vaccinated and as a result, they protect the unprotected individuals by decreasing the number of
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vulnerable hosts to a level less than the transmission threshold called “Herd immunity threshold”.
The value of this threshold varies with some related factors such as type of virus, the transmissibility
of the disease, and vaccination coverage among the population. However, eradication for poliovirus
and smallpox has been achieved in many countries when the vaccination coverage was above 90-
95% (World Health Organization, 2019).

In Canada, public availability and funding of vaccines are determined at the
provincial/territorial level and all provinces provide free routine childhood vaccines for infectious
diseases such as, hepatitis B, diphtheria, Haemophilus influenza type b, tetanus, pertussis,
meningococcal disease, measles, poliomyelitis, pneumococcal disease, mumps, rubella and varicella
(Public Health Agency of Canada, 2019). Canada does not have a national registry system for
vaccination records, however since 1994 the rates and coverage of routine childhood immunizations
are estimated via the Childhood National Immunization Coverage Survey (CNICS), and the National
Advisory Committee on Immunization every two years (Public Health Agency of Canada, 2019).
Despite the benefits of immunization, vaccination injections are painful, and the most commonly
occurring painful medical procedure in early childhood. This highlights the importance of improving
pain management during vaccination, which can benefit both parents and their infants and children

(Taddio et al., 2015).

Vaccination Pain

Childhood vaccinations, although necessary for public health, are associated with pain and
distress (Centers for Disease Control and Prevention, 2017). According to the International
Association for the Study of Pain (IASP), pain is a subjective experience and is defined as “an
unpleasant sensory and emotional experience resulting from actual or potential tissue damage”
(International Association for the Study of Pain Website, 2012). The International Council of

Nursing’s (ICN) Code of Ethics addressed pain relief as an important nursing responsibility to reduce
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suffering, especially in vulnerable groups such as infants (International Council of Nurses (ICN),
Code of Ethics for Nurses, 2017).

The pain associated with vaccination is due to different phases of the injection process
(Taddio, Manley, et al, 2007, Taddio, Chambers, et al., 2009). First, acute nociceptive pain is
experienced when the skin is punctured by the needle, and then the pain continues when the vaccine
solution is injected into the subcutaneous or muscle tissues. Next, post-injection pain is followed due
to inflammation in the skin that might last several days (Taddio, Manley, et al, 2007, Taddio,
Chambers, et al., 2009).

When no pain management is used, infants’ reactions to a vaccine injection, typically include
immediate behavioral responses including facial grimacing, body movements, and crying (O’Neill,
Ahola Kohut, et al., 2019). Studies on specific pain expression in infants during two- and four- month
vaccinations show that most infants demonstrate deep vertical furrow between the brows, nasolabial
furrow, shutting eyes tightly, wide-open mouth, high-pitched cry and rigidity in their arms and torso
muscles (O’Neill, Ahola Kohut, et al., 2019). These pain expressions in infants may be influenced by
many individual and clinical factors such as age, sex, use of any pain relief interventions, injection
technique, and caregiver behavior (DiLorenzo, Riddell, et al., 2018; Fitzgerald & Walker, 2009).

Painful experiences in early childhood may impact the development of the nervous system
and ultimately lead to altered long term behaviors (Axia & Bonichini, 2005; Fitzgerald & Walker,
2009). A systematic review of 13 neonatal studies aimed to investigate the long-term developmental
consequences of early pain experience during the neonatal period. Findings showed that untreated
needle-related pain put preterm infants at risk of subsequent fear of injections, elevated pain
responses to painful triggers later in life, being uncooperative in future painful procedures and

adulthood fear of medical events and clinical settings, which can lead to avoidance behavior of health
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care and vaccination in future (Valeri, Holsti, & Linhares, 2015). Although this systematic review by
Valeri et al. (2015) was focused on neonatal intensive care unit (NICU) settings and the included
population was preterm infants, the results have clinical implications for healthy newborn and young
infants who are exposed to painful procedures with no, or ineffective pain treatment that may
influence their vaccination experience.

During the first year of life, vaccination pain is the most common experience of acute pain in
infants (Taddio, Chambers, et al., 2009). Poorly treated pain during vaccination may have both short-
and long-term consequences. In the short term, untreated or poorly treated pain can result in
behavioral and physiological changes such as facial grimacing, crying, and withdrawal of limbs,
elevated heart rate, blood pressure, and oxygen desaturation (Fitzgerald & Walker, 2009). Long term
effects include the risk of development of needle fear and fear of medical procedures (Valeri, Holsti,
& Linhares, 2015). In a cross-sectional study of 1907 children and parents in Canada, 63% of
children and 24% of parents reported a fear of needles (Taddio, Ipp, et al., 2012). Furthermore, 7% of
parents and 8% of children stated that needle fear is the primary reason for vaccination non-
compliance (Taddio, Ipp, et al., 2012). Vaccination pain may also disrupt parent-infant bonding and
feeding schedules in infants (Fitzgerald & Walker, 2009).

There are, however, effective evidence-based strategies which can be used to reduce
vaccination pain, which are cost-effective and safe, including breastfeeding, sweet solutions, and
upright secure holding (Chen et al., 2016; Harrison, Reszel, et al., 2016; Shah et al., 2015; Taddio et
al., 2015).

Recommended Pain Management Strategies during Vaccination
Pain management is a basic human right, and a priority identified by health care agencies,

researchers, and parents of infants (World Health Organization, 2015). In terms of vaccination pain
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management for infants and children, in 2008, a cross-Canada multidisciplinary team was
established, named Help Eliminate Pain in Kids (HELPinKIDS), which aimed to reduce vaccination
pain in children (Chan et al., 2013; Taddio, et al., 2015). In 2009 a clinical practice guideline on pain
reduction during vaccination for different age categories (infants and young children, children,
adolescents, and adults) was published, which was subsequently updated in 2015 (Taddio, McMurtry,
et al., 2015). The quality of this clinical guideline was evaluated by the Registered Nurses’
Association of Ontario (RNAO) (Registered Nurses’ Association of Ontario, 2013) using the
appraisal of Guideline for Research and Evaluation Instrument Il (AGREE I1) (Brouwers et al.,
2010). The guideline was considered to be of high quality, and subsequently included as a resource in
the RNAQO’s Pain assessment and Management Best Practice Guideline (Registered Nurses’
Association of Ontario, 2013). In addition, in 2015 the WHO released the first position statement
recommending the use of various evidence-based interventions for vaccination pain management
(World Health Organization, 2015). For infants, recommendations included breastfeeding,
administration of oral sweet-tasting vaccinations prior to injections, and holding by caregivers
(Taddio, et al, 2015; World Health Organization, 2015). The evidence for these recommended pain
management strategies of breastfeeding, sweet solutions, and upright secure holding is discussed in
the following section. Other strategies including topical anesthesia, such as EMLA or Ametop, were
not recommended during infant vaccination in the WHO position statement (World Health
Organization, 2015). Although there is evidence of efficacy, especially in older children, the use of
local anesthetics requires additional costs and extra time for application and is not readily available in
health settings around the world (World Health Organization, 2015).

Breastfeeding for reducing pain during needle-related procedures. High quality

synthesized evidence shows that breastfeeding reduces pain during vaccination in infants (Harrison,
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Reszel, et al., 2016; Shah et al., 2015). In addition, as stated above, WHO recommends the use of
breastfeeding during infant vaccinations (World Health Organization, 2015). To use breastfeeding as
a pain management strategy, it is important to look at breastfeeding rates and acceptability in general.
Exclusive breastfeeding is recommended by the WHO (World Health Organization, 2015) for the
first six months of life, and continuation to two years with complimentary food. One of the Healthy
People 2020 goals is to increase the rates of exclusive breastfeeding to 25.5% of infants for the first
six months of life. In 2006, the rate of exclusive breastfeeding up to six months of age in the United
States of America (USA), was 14.1% and the rate in 2015 was 24.9% according to the National
Immunization Survey (NIS) 2016 (Center for Disease Control and Prevention, 2019, U.S Department
of Health and Human Services, Healthy People 2020, 2019). In Ontario, Canada, the rate of
exclusively breastfeeding at discharge reported 62%, however only 33% continue for six months
(BORN Ontario, Better Outcomes Registry and Network, 2016).

In addition to nutritional and other health-related short- and long-term benefits of
breastfeeding (Anderson, Johnstone, & Remley, 1999), breastfeeding infants during vaccination
effectively reduces acute pain (Harrison, Reszel, et al., 2016; Shah et al., 2015). The analgesic
mechanisms of breastfeeding include the touch, smell and sight of the mother, positioning of the
infant, sucking, distraction, physical comfort, slightly sweet taste of human milk and, possibly,
endorphins present in breastmilk (Harrison et al., 2016).

Results of synthesized evidence show that breastfeeding effectively reduces pain in infants
aged one-12 months of age, during vaccination (Harrison et al., 2016). A Cochrane systematic review
of ten randomized controlled trials (RCTs) including 1066 infants showed a statistically significant
benefit of breastfeeding during vaccination, in terms of reduced behavioral pain responses (cry time

and pain scores) compared to no treatment, placebo, maternal cuddling, topical anesthetic, oral
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glucose, massage, and cold spray (Harrison et al., 2016). A meta-analysis including data on duration
of a cry from six studies (547 infants) showed breastfeeding significantly reduced crying time during
vaccination by 38 seconds (MD -38, 95% CI -50 to -26; P < 0.00001), compared to no treatment or
water. In addition, a meta-analysis of standardized mean pain scores from five studies (310 infants)
showed breastfeeding statistically significantly reduced pain scores by 1.7 points in standardized pain
scores (SMD -1.7, 95% CI -2.2 to -1.3) (Harrison et al., 2016).

In addition, the analgesic effects of breastfeeding full-term newborn infants during acute
painful procedures such as venipuncture, heel lance, and intramuscular injection have been shown in
systematic reviews (Benoit, Martin-Misener, Latimer, et al., 2017; Shah et al., 2012). Breastfeeding
compared to conditions such as infants being positioned on the examination table, being held or
given small volumes of water or expressed breast milk to suck, resulted in reduced crying time,
reduced facial expressions of pain, reduced body movements and decreased heart rate (Benoit,
Martin-Misener, Latimer, et al., 2017; Shah et al., 2012).

Breastfeeding during vaccination and other painful procedures, when it is feasible and
culturally acceptable, can be easily used by mothers who are breastfeeding, is cost-effective and safe
(Harrison et al., 2016). However, there are barriers to facilitating the use of breastfeeding as a pain
management strategy including lack of awareness in both parents and HCPs, the required time for the
infant to latch on prior to the procedure, and HCPs’ fears that breastfeeding during painful
procedures, including vaccination, will result in choking, gagging, or coughing (Saarinen, 2010; Shah
et al., 2015; Tansky & Lindberg, 2010). In addition, a misbelief exists that breastfeeding infants
during painful procedures may result in infants associating feeding with the painful stimuli,
impacting the mother-infant relationship as a result (Parikh, 2014; Saarinen, 2010; Shah et al., 2015;

Tansky & Lindberg, 2010). However, no research has confirmed these perceptions, and no adverse
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effects such as choking, gaging or aspiration is reported (Harrison, Reszel, et al., 2016). In addition,
environmental factors may be viewed as barriers to breastfeeding during vaccination, such as a lack
of privacy and lack of comfortable chairs for the mothers (Leite et al., 2009; Shah, Herbozo, et al.,
2012).

Cultural and social support systems in a society can also impact breastfeeding practices. For
example, breasts may be considered more of a sexual object rather than a nourishment source for
infants (Saarinen, 2010), which may make public breastfeeding (including in a public vaccination
clinic with no private room) difficult for mothers. Saarinen et al. (2010) highlighted the need for a
cultural climate change for public breastfeeding. They reported this change needs to not only focus
on educating parents about breastfeeding but also supporting breastfeeding practices in public by
shaping the cultural norms surrounding women in society and making efforts to correct
misperceptions around public breastfeeding (Saarinen, 2010). Wide-scale promotion of the use of
breastfeeding during vaccination as an effective pain management strategy for infants may benefit
not only individual infants and mothers but support a cultural norm of breastfeeding in public places.

Sweet solutions. In addition to breastfeeding, there is abundant evidence that small volumes
of sweet solutions reduce pain during vaccinations and other needle-related procedures in infants.
Since 1980, more than 200 studies have been conducted on the calming effects of sweet solutions
during painful procedures in newborns, infants and young children (Harrison et al., 2010). A meta-
analysis of 168 studies showed the effectiveness and safety of sweet solutions for pain management
during painful procedures in newborn infants (Harrison et al., 2017). Further systematic reviews
show that the analgesic effects extend beyond the neonatal period, specifically for the reduction of
vaccination pain in infants up to 12 months (Chen et al., 2016; Kassab, Sheehy, et al., 2012; Shah et

al., 2015). The use of sweet solutions is recommended as a standard of care in clinical practice
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guidelines for immunization practices (Taddio, McMurtry, et al., 2015) and the WHO recommends
oral sweet vaccination solutions to be administered prior to vaccine injections (World Health
Organization, 2015).

Oral sucrose (Stevens, Yamada, Ohlsson, et al., 2016) and glucose (Bueno et al., 2013) are
the most widely studied sweet solutions (Harrison et al., 2017). Sucrose significantly reduced
behavioral responses of crying duration and facial expressions during painful procedures compared to
water, no treatment, non-nutritive sucking or small volume of breast milk or formula in diverse
populations of infants up to 12 months of age (Harrison et al., 2010). Although the actual
mechanisms of analgesic effects of sweet-tasting solutions are poorly understood, it is believed to be
due to an initial distraction response, due to the strong sweet taste, followed by an orally sweet-taste-
mediated endogenous opioid effect, probably involving b-endorphins (Harrison, Beggs, & Stevens,
2012). These analgesic effects last for approximately one to five minutes in healthy infants (Harrison,
Beggs, & Stevens, 2012). For the maximum effect, it is recommended that small amounts of a 24% to
50% of sucrose or glucose solutions be given to the infants orally, via a pacifier, syringe or dropper,
about one to two minutes before the injections and repeated prior to each injection (Kassab, Foster, et
al., 2012; Shah, et al., 2015). If the infant uses a pacifier, the additive effect of sucrose or glucose and
pacifier may be more beneficial than sweet taste alone (Kassab, Foster, et al., 2012). Manufactured
24% sucrose is available in different pre-packaged brands at commercial pharmacies without a
prescription. Sweet solutions for reducing pain during painful procedures are simple to use and cost-
effective, and analgesic effects are rapidly achieved (Harrison et al., 2011; Shah, 2008).

Upright secure holding. Holding infants securely during vaccination injection may decrease
their distress and fear and gives them a better sense of control (Taddio, McMurtry, et al., 2015). Pillai

Riddell et al. (2015), in a systematic review of 63 studies on psychological interventions (non-
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nutritive sucking, swaddling/facilitated tucking, rocking/holding, touch or massage, environmental
modification, simulated rocking and water, simulated mother’s voice, swallowing water, rocking, toy
distraction, video distraction, parent presence, structured parent involvement, familiar odor, co-
bedding, heel warming, sucrose) during vaccination of young children suggested the use of holding
an infant in the caregivers’ arms as the optimal position for distraction (Riddell et al., 2015). In
addition, the HELPIinKIDS?’ clinical practice guideline recommends secure holding by a caregiver as
opposed to positioning the infants supine on an examination table during vaccination (Taddio,
McMurtry, et al., 2015).

Despite the recommendations in the HELPInKIDS guidelines (Taddio, McMurtry, et al.,
2015) and by WHO, to use breastfeeding, sweet solutions and upright secure holding during
vaccinations in infants (World Health Organization, 2015), these strategies are not consistently used
in practice (Harrison, Sampson, et al., 2014; Taddio, McMurtry, et al., 2015; (Harrison, Elia, Royle,
& Manias, 2013). Moreover, the use of these effective pain management strategies during infant
vaccinations remains largely unaddressed among parents (Harrison, Elia, Royle, & Manias, 2013;
Harrison, Sampson, et al., 2014; Riddell, Taddio, et al, 2015).
HCPs’ Use of Pain Management Strategies during Vaccination

This lack of use of evidence-based pain management strategies during vaccination of infants
may be partly due to the existence of barriers imposed by HCPs or health organizations (Kikuta, et al.
2010 & 2011). Some of the reported barriers include lack of awareness, lack of enough time to allow
mothers to breastfeed, lack of availability of resources such as privacy, sweet solutions, and the
vaccinators’ attitude towards parents attempting to use pain management strategies (Taddio, Ipp, et

al., 2014; Taddio, Smart, et al., 2014, Taddio, Hogan, et al., 2012). HCPs may not support parental



VACCINATION PAIN MANAGEMENT FOR INFANTS 18

contribution to comforting their infant or discuss the choice of pain management strategies with
parents during the vaccination of their infants (Parvez et al., 2010; Taddio, Chambers, et al., 2009).
Traditionally, research and KT strategies have targeted HCPs rather than consumers to
improve the uptake of evidence-based information. KT strategies used have included audit and
feedback, KT resources, and in-service educational programs, however only small benefits have been
shown in changing HCPs' behaviors and practice (Taddio, Shah, et al., 2013). Moreover, suboptimal
use of recommended pain management has been reported in studies evaluating the HCPs’ use of pain
management strategies during vaccination (Harrison, et al., 2013; Russel and Harrison, 2015, Taddio,
Chambers, et al., 2009). For example, Harrison et al conducted a survey of 125 nurses in the state of
Victoria, Australia about pain management practices during vaccination, and showed the lack of use
of effective pain management strategies among nurses. Less effective strategies such as distraction
using bubbles, toys and talking were described as the most commonly used pain management
strategies (Harrison, Elia, Royle, & Manias, 2013). Similar results were reported by Russel and
Harrison (2015) in their study of 62 vaccination nurses’ use of pain management strategies in New
Zealand. Despite the evidence of demonstrated benefits of using effective pain management
strategies, only occasional use of breastfeeding and sweet solutions was reported. In addition,
findings of studies by Taddio, et al. (2009) and Riddell, et al. (2015) showed the lack of use of
evidence-based pain management strategies among HCPs during the vaccination of infants. They
reported the use of distraction and holding as the most used strategies to comfort infants during
vaccination. Moreover, some misconceptions among HCPs were reported that led to this sub-optimal
use of recommended pain management strategies, such as HCPs’ concerns about parents’
competency, or they believed the use of these pain strategies are not easy to accommodate in practice

(Taddio, et al. 2009).
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The poor uptake of recommended pain management strategies suggests that the education of
HCPs alone is not sufficient to change practice. Partnering with, and informing parents in addition to
clinicians, may be more effective, as parents can advocate for and contribute to decreasing their
infant’s pain. Taddio et al (2014) showed that providing information about vaccination pain
management, on its own, resulted in increased attempts by mothers to use breastfeeding or sucrose
during their infants’ vaccination; however, these attempts were not always successful due to HCPs’
resistance to the mothers’ requests. More confident parents may, however, be more likely to
communicate their needs to HCPs, and more confident to advocate for a change in HCP’s behaviors
(McMullan, 2006; Sampson et al., 2013). Shifting the focus to patients, or in this case, parents of
infants, may be more effective in increasing the use of patient-targeted health information. However,
practice-change is not guaranteed, and a partnership between parents and HCPs is required to
facilitate the process (Franck, et al., 2015). Thus, there is a need to develop feasible and acceptable
parent-targeted and mediated KT interventions, to help parents’ partner with HCPs in improving pain
management practices during vaccination (Schechter, et al. 2010). Therefore, evaluating whether an
additional strategy that supports mothers to openly discuss their preferences for pain management
with HCPs is important to understanding what strategies effectively increase the use of recommended
pain management strategies. Such a strategy supported in the literature, but as yet untried in the area
of infant pain management, is motivational interviewing (MI). If parents advocate for their infant’s
pain by sharing responsibility through a partnership with physicians and nurses, the use of effective
pain treatment strategies may increase (Franck, Berberich, & Taddio, 2015).
Parents’ Role in Pain Management during Vaccination

The inconsistency in the use of evidence-based recommended pain management strategies

during infants’ vaccination may partly be due to parents’ knowledge or confidence in using the
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strategies in medical care settings (Taddio et al., 2014). During vaccination, infants may be separated
physically from their parents (Frank et al., 2015) and parents are often overlooked as a source of
comfort for their infants. Yet parents have a unique contribution to make to infant pain management
by providing effective interventions during vaccination (Frank et al., 2015). Some parents are
confident in participating in the pain care of their infants, while other parents might be reluctant to be
involved and reluctant to advocate for pain management for their infants during vaccination (Axelin,
et al., 2010). Parents have expressed their dissatisfaction and a knowledge gap in their education as
the main barrier to comforting their infants during painful procedures and they have reported a desire
to learn more about effective vaccination pain management (Franck et al., 2015). Taddio et al.
(2015), in a cross-sectional survey of 883 parents, and 1024 children aged between six and 17 years
old about prevalence of immunization non-compliance behaviors reported that 70% (n= 618) of
parents indicated that they never received any education on pain reduction and 79% (n= 698)
reported they were interested to learn ways to reduce needle pain for their children (Taddio et al.,
2012). The education of parents, in addition to HCPs, may result in increased use of effective pain
management strategies during vaccination (Taddio, McMurtry, et al., 2015). When parents
participated in pain management strategies during vaccination, they reported less anxiety and higher
levels of satisfaction with health care practices (Schechter, Bernstein, & Zempsky, 2010). This
highlights the importance of educating and empowering parents to effectively comfort their infants
during vaccination (Taddio, Shah, Leung, & Wang, 2013).

It is crucial to engage parents in the pain management of their infants as early as possible, as
they are in the best position to comfort their infants during painful procedures (Franck et al., 2015).
To address this issue, strategies that can raise parents’ awareness and knowledge of managing their

infant’s pain during immunizations and help them advocate for pain care of their infant in partnership
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with nurses and other HCPs, may increase the use of recommended pain management strategies
(Riddell et al., 2015).
Motivational Interviewing (M) as a Self-advocacy Strategy

M, a patient-centered method to support change behavior, was introduced by Rollnick &
Miller in 1995 (Rollnick et al., 2008). M1 is based on a theory of behavior change and the trans-
theoretical model of change developed by Prochaska and DiClemente in the 1980s (Prochaska &
DiClemente, 1982). MI approach presents the process of getting ready for a change in health
planning. The process starts from a “pre-contemplation” step in which there is low readiness for
change, to “contemplation” where the person is being informed of the ambivalence and feels a need
to change, and then the “preparation” step, in which one develops an intention to change. Finally,
there are “action and maintenance” steps where the person moves forward to make the changes,
adapts to these new changes, and avoids going back to old behaviors. This model is based on the
belief that people will have normal fluctuations in decision making and most of the participants
would go through this process several times before a successful behavior change (Gance-Cleveland,
2007).

MI can be used as a patient counseling strategy, through supporting patients to become more
confident and motivated to change or form a decision. MI research has primarily been conducted in
the area of mental health, although recently it has been tested in other areas such as physical and
mental health, substance abuse, adherence to medical treatment, weight loss, physical activity,
symptoms of eating disorders and improved health-related quality of life (Carey, Scott-Sheldon,
Carey, & DeMartini, 2007). This strategy supports the patient throughout the change process with a
collaborative partnership between the patient and HCPs. Features such as reflection, collaboration,

compassion, and acceptance build this technique, and the four guiding key criteria of Ml is set based
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on the acronym “RULE (Resist, Understand, Listen, and Empower)”. MI approach is based on
positive affirmations in which patients reflect on their own thoughts (Johnson, 2017; Schumacher &
Madson, 2014). This strategy aims to support the patient to realize their ambivalence and resistance
to change and build trust and readiness for future new changes (Dunn, Deroo, & Rivara, 2001). The
role of HCPs in Ml is to help the patients to be informed about the implications of change and guide
them to change in a non-judgmental way and let the patients explore their thoughts (Lundahl et al.,
2010).

In a meta-analysis of 119 studies using M, results showed that MI had statistically significant
advantages in promoting behavior change in a wide range of health problems from substance use,
health-related behaviors (diet, exercise, and safe sex), gambling and engagement in treatment
(Lundahl et al., 2010). Conclusions were that M1 interventions had a small to medium effect on
improving health outcomes (Lundahl et al., 2010). In addition, a systematic review of 37 studies with
a pediatric focus (asthma, HIVV/AIDS, dental health, Type 1 diabetes, obesity, calcium intake,
accident prevention, and sleep) found that MI techniques were effective compared to no treatment
and other active treatments such as health education groups, modified versions of the intervention,
nutrition counseling groups, in changing both parents’ (11 studies) and children’ (23 studies) health
behaviors. They reported that MI interventions can be more effective if parents and children both
participated in the research (3 studies) (Gayes & Steele, 2014). More importantly, the effect of Ml
was reported sustainable since there was no statistically significant decrease in effect size over time
in the 16 studies which included follow-ups ranging from one month to two years (average 5.6
months) (Gayes & Steele, 2014). Thus, a motivational technique based on MI may further support
parents to advocate for effective pain management, specifically, using breastfeeding or small

volumes of sweet solutions and upright secure holding during vaccination of their infant. Ml
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interventions in all the included studies of Gayes & Steels (2014) and Lundahl et al. (2010)
systematic reviews were all delivered by face-to-face in individual or group discussion. The results of
these synthesized high-quality studies highlight the contribution and credibility of MI-based
technique in behavior-changing interventions. In addition, a similar component of the Ml technique
was used by April et al. (2016) in the development of a decision aid tool for patients with
osteoarthritis. The results of her study showed the tool helped participants reflect on their thoughts
and as a result make an informed decision in the nonsurgical options for management of knee and hip
osteoarthritis (April et al., 2016). However, no studies have evaluated MI-based intervention
delivered to parents by online platforms.
Use of Online Platforms for Engaging Parents in Research

The use of the Internet and social media is rapidly growing amongst parents while traditional
methods of communication such as in-person delivery of information for research purposes are
decreasing (Jarrett, Wilson, O’Leary, et al., 2015). The Internet is an important influencer on parents’
health behavior and beliefs. It is reported that 80% of Canadians, 16 years of age or older, use the
Internet on the daily basis, and 64% of these users search for health-related information online
(Statistics Canada, 2010). Social media networks are important sources of information since they
allow for the rapid exchange of opinions or information by people who may have shared the same
experiences in life (Schein, Wilson, & Keelan, 2011). Furthermore, virtual support groups may
support users to be informed and subsequently empowered in the process of health care decision
making (Larson, Cooper, Eskola, et al., 2011; Tustin et al., 2017).

In Canada, Facebook is the most popular social media venue that parents seek online health
information from (Alshaikh, Ramzan, Rawaf, & Majeed, 2014). Facebook, as well as other popular

social media venues such as Twitter, parent’s forums and email lists, have recently been used as
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pathways to approach parents of infants and children for research recruitment or for delivery of
information in health research (Alshaikh et al., 2014; Tustin et al., 2017). These platforms provide
easy access to diverse populations, allow for relatively simple data collection processes at low cost,
and can successfully target large populations across wide geographical ranges, including vulnerable
or isolated populations, as long as they have access to the Internet. Although methodological
limitations exist for online studies, including validation of self-report findings, this is an issue in most
studies using survey methods (Tustin et al., 2017; Tustin, Crowcroft, Gesink, et al., 2018).

In a systematic review of studies using social media for health research, Alshaikh et al. (2014)
showed that popular online platforms are useful tools in health research (Alshaikh et al., 2014). In
addition, Quach et al. (2013) showed that using multiple online recruitment strategies such as
Facebook and Twitter to invite parents of infants and children to participate in vaccination programs,
was a useful recruitment method as long as actions were taken to manage the potential risks of this
strategy such as managing multiple response submissions (Quach et al., 2013). However, to the best
of our knowledge, no studies have used popular online platforms to approach and deliver information
to parents about vaccination pain management and no studies have evaluated the quality of existing
educational online resources accessible to parents.

Parent-targeted KT Interventions in Vaccination Pain Management

Based on the Knowledge to Action (KTA) framework (informing this dissertation, and is
explained further in the next chapter), an effective KT intervention needs to be tailored to the target
knowledge users (Harrison, Graham, Fervers, et al., 2013), which, in the case of this study, are
parents of infants. An accessible and understandable KT intervention (either written or audio-visual
interventions, such as videos) can attract the audience and encourage the use of the knowledge in the

local practice context (Brouwers, Stacey, & O’Connor, 2010). In addition, the increasing use of
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social media in society is being capitalized on as a method of knowledge dissemination by health
care researchers. For example, videos posted on YouTube may target both parents’ behaviors
(patient-directed) directly, and also be made available to parents with the goal of mediating health
care providers’ behavior (patient-mediated) (Stacey & Hill, 2013). Publicly accessible educational
videos targeted at any consumers of healthcare knowledge, aim to promote engagement in health care
by improving knowledge and experience. Such videos can subsequently, change health behavior and
eventually improve health outcomes. An overview of systematic reviews shows that using patient-
targeted interventions that actively engage patients in their care, improves knowledge, health
outcomes and experiences of patients (Coulter & Ellins, 2007). In addition, informatics interventions
such as using videos have been found to play a significant role in the timely and effective transfer of
information to knowledge users (Gupta & McKibbon, 2013).

Educational interventions for parents in the form of printed tip sheets and videos have been
produced, based on clinical practice guidelines on effective pain management strategies during
vaccination, to facilitate uptake of knowledge (Taddio, et al., 2015). Several informative KT
resources in forms of videos and websites focused on improving pain management during early
childhood vaccination have been released by different reputable sources. For instance, the Canadian
Institutes of Health Research (CIHR) funded the HELPIinKIDS team in 2012. The team produced and
posted a 20-minute video about vaccination pain management targeting HCPs and parents, onto
YouTube. This video was updated in 2015 (13:08 minutes long) and includes explanations of
different pharmacological and psychological strategies that parents can use during their child’s
vaccination (https://www.youtube.com/watch?v=50galFag5eQ). The usefulness and efficacy of this
video were evaluated as part of an educational package of materials, delivered face-to-face at prenatal

sessions, to parents and was found to be successful in increasing the attempted use of recommended


https://www.youtube.com/watch?v=5Oqa1Fag5eQ)
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pain management strategies during vaccination of infants (Chan, Pielak, Mclintyre, Deeter, & Taddio,
2013; Taddio, Parikh, et al., 2015; Taddio, Smart, et al., 2014). In fact, the difference in the
utilization rate of at least one of the effective pain management strategies at follow-up vaccination
was reported to be 36% between study groups (intervention group 41 (68%) vs 21 (32%) control
group, p< 0.01) (Taddio, Parikh, et al., 2015) and 17% (intervention group 30 (34%) vs 15 (17%)
control group, p< 0.01) (Taddio, Smart, et al. 2014).

A parent targeted and mediated educational intervention, the first of the series of ‘Be Sweet to
Babies’ videos, was developed and posted onto YouTube in 2013 (Harrison, Wilding, et al., 2016).
This series of videos which were co-produced with parents of infants is targeted specifically at
parents, to inform them about pain management during painful procedures during newborn blood
work (showing breastfeeding, skin to skincare and sucrose), and infants during vaccination (showing
breastfeeding and sucrose)
(https://www.youtube.com/playlist?list=PL1Zczt8t4Ac8cW3pbuRKJAESs3SoC5y8MB).

The first video, posted in 2013, demonstrated breastfeeding and sweet solutions for pain
reduction during infant vaccination. This resulted in more than 65,000 views a year after release
(Harrison, Wilding, et al., 2016). Following the evaluation, the Be Sweet to Babies was reproduced
in three separate brief videos showing:

i) Breastfeeding during 2-month vaccination
(https://www.youtube.com/watch?v=FrKmAth4ZGc&list=PL1Zczt8t4Ac8cW3pbuRKJAES3S0oC5y8
MB&index=9);

ii) Breastfeeding during a 6-month vaccination
(https://www.youtube.com/watch?v=55tejVjzzwE&lIist=PLI1Zczt8t4 Ac8cW3pbuRKJAES3S0oC5y8M

B&index=12),


https://www.youtube.com/playlist?list=PLlZczt8t4Ac8cW3pbuRKJAEs3SoC5y8MB
https://www.youtube.com/watch?v=FrKmAth4ZGc&list=PLlZczt8t4Ac8cW3pbuRKJAEs3SoC5y8MB&index=9)
https://www.youtube.com/watch?v=FrKmAth4ZGc&list=PLlZczt8t4Ac8cW3pbuRKJAEs3SoC5y8MB&index=9)
https://www.youtube.com/watch?v=55tejVjzzwE&list=PLlZczt8t4Ac8cW3pbuRKJAEs3SoC5y8MB&index=12)
https://www.youtube.com/watch?v=55tejVjzzwE&list=PLlZczt8t4Ac8cW3pbuRKJAEs3SoC5y8MB&index=12)
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iii) Sucrose in infants less than 12 months of age during vaccination
(https://www.youtube.com/watch?v=7NDJ463)j2il&list=PLIZczt8t4Ac8cW3pbuRKJAEs3SoC5y8M
B&index=16).

These videos produced by the HELPinKIDS and the Be Sweet to Babies teams are examples
of KT resources disseminated using social media. It is not yet known if the videos themselves have
resulted in increased use of breastfeeding or sweet solutions during infant vaccination, or whether
additional strategies can further support parents to advocate for their infant’s pain management.

In one study, parents of infants reported that if both pamphlets and videos were offered, this
combination can increase the learning potential (Taddio et al., 2013). Another RCT study by Taddio
et al. (2014) evaluated the effectiveness of educational materials for parents about vaccination pain
management. After exposure to interactive presentation about vaccination pain management
(intervention group) or general vaccination information (control group) in prenatal class, they showed
an increased use of sweet solutions (10.5% vs. 0%; p=0.005) and topical anesthetics (5.3% vs. 0%;
p=0.049) compared to the control group with no intervention (standard care). However, no difference
was reported in the use of breastfeeding (5.3% vs. 9.6%; p=0.551). A key limitation to the study was
that only 19 of the total 37 participating parents (21%) reported reading the pamphlet. They
suggested adding a more “active” teaching or dissemination technique for parent education in future
knowledge translation initiatives (Taddio, Smart, et al., 2014).

As Taddio et al. in 2014 showed, providing information about vaccination pain management,
on its own, resulted in increased attempts by mothers to use pain management strategies during their
infants’ vaccination, however, these attempts were not always successful due to HCPs’ resistance to
the mothers’ requests. Therefore, evaluating whether an additional strategy which supports mothers

to openly discuss their preferences for pain management with HCPs is important in understanding


https://www.youtube.com/watch?v=7NDJ463j2iI&list=PLlZczt8t4Ac8cW3pbuRKJAEs3SoC5y8MB&index=16)
https://www.youtube.com/watch?v=7NDJ463j2iI&list=PLlZczt8t4Ac8cW3pbuRKJAEs3SoC5y8MB&index=16)
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what strategies effectively increase the use of recommended pain management methods. For
example, motivational interviewing (MI) is supported in the literature but is yet untried in any area

targeting parents of infants or children about pain management.

Summary

In summary, little is known about the extent to which evidence-based effective pain
management strategies for infants during vaccinations are included in online information available to
parents. In addition, no study has evaluated the acceptability, feasibility and preliminary efficacy of
parent-targeted KT interventions aimed at increasing the use of recommended pain management
strategies during vaccination. In fact, it is not known if providing parents with information about
effective online pain management during infant vaccination, with or without provision of additional
M1 strategies, will result in increased use of recommended effective pain management strategies for
infants during subsequent vaccination.

As a result, two independent studies were conducted to address these knowledge gaps: i) a
prospective pilot RCT to evaluate feasibility, acceptability and preliminary efficacy of a parent-
targeted KT intervention for improving the use of recommended pain management strategies during
infant vaccination, with and without MI-based affirmation statements and questions; ii) a cross-
Canada online environmental scan to critically appraise publicly available parent-targeted resources

about infant vaccination.
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In this chapter, the theoretical framework and the methods used in the two studies completed
for this dissertation are presented. In this dissertation, the KTA framework informed the two studies
with respect to design, methods, and interpretation of the results. Study 1 is a prospective two-armed
pilot randomized controlled trial. Study 2 is an environmental scan of publicly available infant

vaccination resources that parents may access in their search for vaccination information.

Purpose

Aim. The overarching aim of this dissertation is to improve the use of recommended pain
management strategies during infant vaccination by investigating the quality and efficacy of
evidence-based online parent resources.

Objectives.

Study 1:

i) Evaluate the feasibility and acceptability of study interventions, procedures, tools and
processes in promoting the use of pain management strategies during vaccinations of infants at two,
four or six months of age.

ii) Evaluate the preliminary efficacy of parent-targeted interventions prior to infant
vaccination in promoting the use of pain management strategies during vaccinations of infants at two,
four or six months of age.

iii) Identify the baseline knowledge, intention to use, and recommendation to use pain
management strategies during vaccination of infants at two, four or six months of age.

Study 2: Identify and critically appraise the quality of online publicly available parent-

targeted resources concerning early childhood vaccination, for infant pain management strategies.
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Theoretical Framework

This dissertation is informed by the Knowledge to Action (KTA) framework (Appendix A).
The theoretical underpinning of this dissertation is based on the knowledge creation and action cycle
of the KTA framework, where knowledge about publicly available parent-targeted resources is
synthesized and multifaceted, tailored KT interventions (e.g., parent resources) are disseminated with
the aim of increasing the use of pain management strategies during vaccination of infants.

The Canadian Institutes of Health Research (CIHR) defines the term Knowledge Translation
(KT) as “a dynamic and iterative process that includes the synthesis, dissemination, exchange, and
application of knowledge to improve health, provide more effective health services and products and
strengthen the healthcare system.” (Canadian Institutes of Health Research (CIHR), 2016). KT
theories, models, and frameworks are being used in health research for different purposes such as
improvement of patient outcomes and quality of care, explaining influences of contextual factors,
evaluating knowledge uptake, dissemination, or adaptation of KT initiatives, helping in evaluating a
KT process, research design, and interpretation of the results (Mitchell, et al., 2010; Rycroft-Malone
& Bucknall, 2010). Using a theoretical or conceptual framework in implementation science is
important to guide the development and processes of studies, inform the goal of the research,
determine the study tools, evaluate rationale and eventually, assist in the explanation of the findings
(Rycroft-Malone & Bucknall, 2010).

The KTA framework was developed based on over 30 planned action theories and illustrates
a dynamic cycle including knowledge synthesis, dissemination, exchange and application, and
strategies to facilitate the process of change (Graham et al., 2006). This framework presents the
implementation of research findings by using the “knowledge creation funnel” from which research

findings enter the “knowledge-to-action cycle”. KTA fosters an interactive cycle between knowledge
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producers and end-users (Graham et al., 2006). The KTA framework is divided into two phases:
knowledge creation and action cycle (Straus, Tetroe, & Graham, 2013). The process starts from the
middle of the framework; knowledge creation (Appendix A). The inverted funnel represents
production and synthesis of knowledge, which is further broken down into three phases: (1)
knowledge inquiry, (2) knowledge synthesis, and (3) creation of knowledge products and/or tools. As
knowledge moves down the funnel, it becomes more refined, more summarized and therefore more
useful for knowledge users. The knowledge products in this funnel are categorized as three
generations. First-generation knowledge, which is knowledge obtained from primary research
studies. Second-generation knowledge is synthesized knowledge of individual research studies, such
as systematic reviews, scoping reviews or meta-analyses. Third-generation knowledge consists of
knowledge tools or products such as clinical practice guidelines, decision aids, rules, or care
pathways (Brouwers, Stacey, & O’Connor, 2013).

In the next phase (action cycle), based on the results of the knowledge creation phase,
knowledge enters the action cycle which includes, eight steps, each of which can be influenced by the
knowledge creation phase (Straus, Tetroe, & Graham, 2013). The cycle starts by identifying the
problem, assessing facilitators and barriers, selecting, tailoring, and implementing an intervention,
monitoring, evaluating, and sustaining knowledge use (Graham et al., 2006). These two phases of
knowledge creation and action are fluid, meaning that knowledge from the action phase can impact
the knowledge creation phase and vice versa (Graham, Tetroe, & Group, 2007).

To address the topic of pain care during infant vaccination, the KTA framework informed the
two studies in this dissertation with respect to design, methods, and interpretation of the results.
Firstly, the research problem was identified and the supporting evidence around the topic was

reviewed. In addition, knowledge had already been created and synthesized in the form of systematic
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reviews and meta-analyses about vaccination pain management (Harrison, Reszel, et al., 2016;
Riddell et al., 2015; Shah et al., 2015). Based on the knowledge creation, knowledge tools and
products had been produced in the form of clinical practice guidelines (Taddio, McMurtry, et al.,
2015), and parent-targeted videos and tip sheets, produced with community health partners (Taddio,
Parikh, et al., 2015; Harrison, 2014; Taddio et al., 2013). Study 1 was built on the action cycle of the
KTA framework. The evidence was adapted to the local context, and consumer-targeted interventions
were selected, tailored and implemented. Finally, the use of knowledge (evidence-based pain
management strategies) was monitored and the outcomes were evaluated. In line with the KTA
knowledge creation phase, Study 2 of this dissertation was conducted; a review of existing online-
based KT resources about vaccination pain management. This study aimed to create a knowledge
base about resources accessible to parents. Each of the steps taken is presented in Study 1 and 2 of
this dissertation and the findings are interpreted with an integrative approach in the integrated

discussion chapter.
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Methods of Study 1: Feasibility, Acceptability and Preliminary Efficacy Evaluation of a
Parent-targeted Intervention
Study 1 of this dissertation was built on the action cycle of the KTA framework.

Dissemination and delivery of KT resources to knowledge users was the next step according to the
action cycle (Straus, Tetroe, & Graham, 2013). To do so, the KT resources were selected, adapted to
the local context, tailored and implemented, and the use of evidence-based pain management
strategies was evaluated.

Study design. Study 1 is a prospective two-armed pilot randomized controlled trial (RCT).
Well-conducted RCTs guard against the high risk of bias, for determining the efficacy of an
intervention in clinical research and for establishing cause and effect relationships between
intervention and outcomes (Lancaster, Dodd, & Williamson, 2004; Thabane et al., 2010). RCTs can
provide high-quality evidence when there is uncertainty of the efficacy of an intervention. The first
recommended step in planning a well-conducted high-quality RCT is to pilot test the study
procedures, interventions and study tools. An acceptability and feasibility study allows the researcher
to do a preliminary assessment of the study procedures, recruitment strategies, implementation, and
evaluation (Lancaster et al., 2004; Thabane et al., 2010). Pilot studies are conducted before a larger
clinical trial, on a smaller scale with similar procedures and methods. Typically, in pilot studies, the
researchers aim to identify issues related to study design, sample size, data collection and analysis
procedures (Harrison, Elia, Manias, & Royle, 2014).

Objectives.

1) To evaluate the feasibility and acceptability of data collection tools, participant recruitment
procedures and implementation processes of parent targeted interventions prior to infant vaccination

at two, four, or six months (primary outcome);
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il) To evaluate the preliminary efficacy of parent targeted interventions prior to infant
vaccination in promoting the use of pain management strategies during vaccination of infants at two,
four, or six months (secondary outcome);

i) To identify parents’ knowledge, previous use, intention and recommendation to use the
recommended pain management strategies during vaccinations of infants at two, four, or six months
(other outcomes).

Research questions.

1) Are the participant recruitment procedures, intervention delivery procedures, and data
collection tools acceptable and feasible to allow parents to participate and complete the study?

ii) Does the MI-informed affirmative statement and questions (AS&Q) help in promoting the
use of recommended pain management strategies during vaccinations of infants compared to the
control group?

iii) Are parents aware of, or have they used any of the recommended pain management
strategies before the intervention and do they intend to use or recommend these strategies to other
parents in the future episodes of painful procedures in their infants?

Participants. Parents living in Canada with an infant under six months of age were invited to
participate through an online recruitment process. Parents were eligible if they had an infant
scheduled to receive their two, four, or six-month routine vaccination as per the childhood
immunization schedule of the province the parents were living in, and they were able to read, speak
and understand English sufficiently to understand the resources used in the intervention and complete
the surveys. Exclusion criteria included parents who could not understand, read or communicate in

English or were not planning to have their infant vaccinated.
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Recruitment process. Brief information on the study goals and the researchers’ affiliation,
followed by a hyperlink to a survey, were posted on online platforms including Facebook, Twitter,
and parent forums (Appendix B, advertisement script). The use of Internet-based methods for
participant recruitment is cost-effective and potentially feasible in terms of reaching large numbers of
people from broad ethnicity, cultural and geographical context (Cook et al., 2015; Ryan, 2013). This
method also has been successful in reaching marginalized people due to easier access to people with
a physical limitation or the ones who live far distances. One of the important advantages of online
recruitment over the face to face method is decreasing participant burden, as it is much easier for
them to withdraw at any time point without feeling any social pressure (Tustin, 2016; Ryan, 2013).

When participants clicked on the survey link, they were directed to a REDCap (Research
Electronic Data Capture) survey. REDCap is an online and secure application for building surveys
and managing databases. The first page contained questions to screen the potential respondents for
research eligibility. Following the self-completion of the questions, if the respondents were not
eligible, a brief message containing a thank-you note and explanation about their in-eligibility to
continue the study was sent to them through REDCap system. However, if they met the listed
screening criteria, they were directed to the next page which was the study’s consent form (Appendix
C). Participants were then invited to read the forms and provide online informed consent to
participate in this study. They were then directed to the next page which was the demographic survey
(Appendix D). A hyperlink directed participants to a brief baseline knowledge survey asking
questions about previous awareness and intention to use specified recommended pain management
strategies in their infants’ future vaccination episodes (Appendix E). In addition, they were invited to

provide an email address to be contacted for the following steps of the study.
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Interventions. There were two interventions compared in this study: 1) Be Sweet to Babies
videos and tip sheet (Intervention 1); and 2) Be Sweet to Babies videos, tip sheet and motivational
interviewing-informed Affirmative Statements and Questions (AS&Q) (Appendix F) (Intervention
2). The Be Sweet to Babies vaccination pain management videos and tip sheets were provided to all
participants. A link to the Be Sweet to Babies vaccination pain management videos showing parents
how to use breastfeeding, upright secure holding, and small volumes of sweet solutions during
vaccination was sent to all participants. The tip sheet is a KT resource previously developed in
partnership with the Children’s Hospital of Eastern Ontario (CHEQO) and Ottawa Public Health
(Appendix G) and has been publicly available on the Ottawa Public Health Website since June 2013.
The content presented about pain management for infants during vaccination is the same information
as illustrated in the video. Participants in the Intervention 2 group were also given AS&Q. This
intervention follows the general principles of the M1 approach. This AS&Q intervention consists of
three scaled questions and four open-ended questions and presents brief informative and affirmative
questions and statements. This aims to help the parents reflect on their own thoughts and support
them to advocate for the use of the recommended pain management strategies during their infant’s
vaccination. The data on parents’ reflections regarding questions four to seven are not collected as
part of the study. Parents are encouraged to write their responses for their own reflections. AS&Q
was developed by the researcher and reviewed further by a panel of parent representatives (five
parents of infants living in Canada with different ethnic backgrounds, level of education, and English
language skills) and HCP representatives (five nurses with experience working with parents and
infants) and the research team with experience in KT research. Data were collected only for questions
one, two, and three of AS&Q. As stated above, the goal in the final four open-ended questions was

not to collect any information but aimed to encourage the parents to reflect on their own thoughts,
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intentions, planned actions and confidence. The MI verbal approach involves: asking permission,
change talk, and exploring the importance of the problem and the participant level of confidence with
an issue. Open-ended questions, reflective listening, normalization, and the non-judgmental
COLUMBO approach (named after the behavior of Peter Falk in a television series called Columbo),
are used to help clients address discrepancies between what they say and their behavior. In addition,
the MI approach includes statements supporting self-efficacy, readiness to change, affirmation, and
advice/feedback to help patients argue for the importance of changing by realizing unexpected
contradictions (Sobell & Sobell, 2008). The verbal M1 approach has been well established in
synthesized studies (Gayes & Steele, 2014), which were discussed earlier in this thesis. In this current
study, the MI approach was modified for online delivery of statements and questions. This tool was
reviewed by parents, HCPs representatives and KT specialists of this dissertation and revised
according to their feedback. However, this online approach to delivering Ml informed interventions
has not previously been reported. Therefore, pilot testing this new MI-based intervention (AS&Q) to
prepare the parents to take the lead in advocating for and using recommended pain management
strategies during their infant’s vaccination was one of the key aims of this thesis.

The AS&Q elements in this study are:

i) Exploring importance and confidence. This element aims to support the participants to
acknowledge the need for behavior change (of advocating for pain management strategies during
infant vaccination) and explore to what extent they are confident that this change is possible. In the
intervention, statements and questions 1 and 2 address this element (Appendix F).

ii) Readiness to change ruler. This element allows the clinician/researcher to realize the
participant’s readiness and motivation to change by using a continuum from “0 not ready at all” to “5

ready to change definitely”. Question number three is related to this element in the intervention,
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specifically asking the parents to reflect on the following question. “How ready you are to use your
choice of these pain management strategies during your baby’s vaccination. Rate your readiness on
the scale below, from one not ready at all to five very ready”

i) Statement supporting self-efficacy. This element aims to support the self-confidence of the
participants in their ability to change. This relates to the importance and confidence and readiness to
change scales. Questions one, two and three of this intervention are developed based on this Ml
principal.

iii) Open-ended questions. In this study, this element aims to encourage the participants to
reflect on their stories, thoughts, experiences, concerns. These questions and statements can help the
parents to have a deeper understanding of their views and concerns. Questions and statements four
and five relate to this element.

iv) Decisional balancing. This aims to help the participant to realize the benefit and risks of
the options they have in practice. This technique has been used in Study 2 for developing the open-
ended questions of AS&Q.

v) Affirmation. These are statements that help the participants to realize their efforts,
strengths, and successes by acknowledging their attempt to change behavior. All five questions are
related to this MI principal. These five elements make up the AS&Q intervention. As specified
above, data was collected for questions one, two, and three of AS&Q. The goal in questions four and
five was to encourage the parents to reflect on their own thoughts.

Outcome measurements. The primary outcome was the feasibility and acceptability of the
interventions and all study processes. Feasibility was evaluated by participation, consent, response,
completion and attrition rates. Acceptability was measured with a self-report 14-item survey in which

parents were asked to rate their agreement (Strongly Disagree, Disagree, Not Sure, Agree, Strongly
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Agree) with statements about the interventions, study tools, procedure, and process. Pilot studies
evaluating feasibility aim to identify potential methodological problems in the implementation of an
intervention for consideration in planning for a larger study (Thabane et al., 2010).

The secondary outcome was to establish the preliminary efficacy of the interventions in
increasing the use of recommended pain management strategies. Following the online delivery of the
interventions, and the infants’ vaccinations, the impact of the interventions was evaluated. This was
measured by the number of vaccination episodes where any of the recommended pain management
strategies were used during two, four, or six months scheduled infant vaccination.

Additional study data collected and outcomes included: demographic characteristics of
parents/infant dyads, parents’ baseline knowledge about the recommended pain management
strategies, previous use of the recommended pain management strategies, intention to use the pain
management strategies in future painful procedures and number of parents recommending the use of
pain management to other parents. Outcomes were measured by self-report surveys.

These study data and outcomes were measured using data from four surveys:

1. Baseline demographic survey: Included 16 questions about parents’ level of education,
occupation, sex, age, ethnicity, marital status, number of other children, and their infant’s date
of birth, and sex.

2. Baseline knowledge survey: Included seven questions about parents’ existing knowledge
regarding the recommended pain management strategies.

3. Knowledge utilization survey: Included seven questions about the use of recommended pain
management strategies at their infants’ two, four, or six months vaccination time (Appendix

H).
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4. Acceptability survey: Included 15 questions about the understandability, applicability, and
acceptability of the study procedures, data collection tools, educational materials, and
interventions (Appendix ).

If parents had not completed the questionnaire after two weeks, up to three reminder emails
were sent to them. Studies have shown that multiple reminders increase the response rates to surveys
without being burdensome (Howell, Quine, & Talley, 2003; Dillman & Bowker, 2001). Following
the study completion, all the parents were informed of their group allocation and they were re-offered
the Be Sweet to Babies vaccination educational videos and tip sheet as well as a summary of the
study results, written in a user-friendly format if they had indicated they would like to receive it.

Development and modification of surveys. The first three surveys used in this study were
the modified version from a pilot study by the Be Sweet to Babies research team (Harrison et al.,
2017). The surveys were then re-assessed by the study research team for face and content validity for
the purpose of this current study. In addition, they were reviewed by parents and HCPs
representatives prior to the study to ensure clarity and face validity in this population. The questions
were then revised for comprehensiveness and clarity.

Sample size. A convenience sample of 50 parent/infant dyads in each group of control and
intervention was considered to be sufficient to achieve the study’s goals of evaluating all study
processes and establishing preliminary efficacy of the intervention. In addition, it was anticipated that
this sample size could potentially provide sufficient data to inform a sample size estimation for a full-
scale RCT. Considering the possible attrition through the online delivery processes, the target study

sample was increased to 150 parents in total.

Randomization. Eligible parents of infants who responded to the study invitation were

randomized to either Intervention 1 or Intervention 2 in a 1:1 ratio before the infants’ two, four, or
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six-month vaccination. Participants were stratified according to the infant’s age of receiving the
vaccine (two, four, or six months).

Allocation concealment mechanism. The random allocation sequence was generated and
concealed using a computer software generated random number list via the REDCap system.

Blinding. Parents were not told of the details of the interventions in the two study groups in
the beginning of the study. The study was a partially blind design as just parents were blinded to
which parent-targeted intervention they received.

Statistical methods. All data were collected electronically by using the REDCap survey tool.
SPSS version 23.0 (SPSS Inc, Chicago, Illinois) was used to perform all descriptive and inferential
statistical analyses. Descriptive data were summarized using means and standard deviations if
normally distributed and medians and interquartile ranges if non-normally distributed. Demographic
characteristics were analyzed using the Student’s t-test for continuous data or chi-squared test for
categorical data. For measuring the number of use of any one of recommended pain management
strategies (Used/Not-used, dichotomous outcome) the chi-squared test and Mann-Whitney test were
used.

Ethical considerations. The goal of the study was clearly explained in the online
advertisement posts. At the beginning of entering the online study process, potential participants were
invited to read the ethical approval forms from the University of Ottawa Research Ethics Board
(REB), and parents were invited to give informed consent online if they were interested in taking part
in this study. Obtaining and recording informed consent means that the respondents agreed freely to
take part in the study and had an understanding of the study’s goal, benefits, and risks (Kraut et al.,

2004).
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All respondents were notified that their participation was voluntary, and they were welcome
to withdraw from the study at any stage. Participants were also assured that all personal information
was kept confidential. The online recruitment of participants for research had minimal ethical risks.
This method reduces the social pressure on participants to answer and participate in a survey and it
makes it easier for them to withdraw without any pressure. If the participants decided to withdraw
from the research, all the educational resources were sent to them after they clicked the “leave this
study” button. To prevent multiple entries to the study, and to allow posting of all materials,
participants were asked to submit their email address to complete the study.

In the following chapters, the results of the two studies of this dissertation are presented. Both
studies were submitted for publication and the results are therefore presented according to the

specific journals’ format.
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Methods of Study 2: Parent Resources for Infant Vaccinations: A Cross-Canada

Environmental Scan

Based on the identified research problem and evidence presented in Chapter 1 of this thesis,
and in line with the knowledge creation phase in the KTA framework, Study 2, an environmental
scan of publicly available infant vaccination resources was conducted. According to the KTA
framework, KT resources such as videos, factsheets, booklets and websites can facilitate the process
of understanding and application of evidence for knowledge users, in this case, parents of infants
(Brouwers, Stacey, & O’Connor, 2013). Therefore, in Study 2, existing online resources about
vaccination pain management were identified and critically appraised to create a knowledge base of
publicly available quality KT resources for parents.

Objectives. To identify and critically appraise the quality of online publicly available parent-
targeted resources concerning early childhood vaccination, for infant pain management strategies.

Research questions. i) What are the available online parent-targeted resources for
vaccination of infants?; ii) Within these resources, what is the nature and quality of content focusing
on evidence-based pain management strategies?

Study design. An environmental scan was conducted to online publicly available parent-
targeted resources concerning early childhood vaccination. The resources were critically appraised
for quality and content, regarding information about evidence-based recommended infant pain
management strategies. An environmental scan is a passive and unobtrusive strategy to analyze the
phenomena externally. The aim is to organize and collect information without interfering or changing
the information (Hatch & Pearson, 1998). Environmental scans that have been used by business
researchers are now recognized as a valuable strategy to provide policymakers with knowledge about

the current context for any potential future change (Graham, Evitts, & Thomas-MacLean, 2008).
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Search strategy. The environmental scan was conducted using two main Internet sources,
Google searches and Social Media networks (Facebook, YouTube, and Twitter). The searches were
conducted by one person (SM) in February 2018, using the most popular searched keywords
according to the Google Trend (Google Trend, 2018). Google Trend allows the researcher to
optimize their search results by selecting the most popular keywords used by the public when looking
for online information. Multiple keywords were entered into the search toolbar of Google Trend. The
output graphs showed a worldwide trend which could be adjusted by time range and country. As a
result, the following search terms were used independently: a) Vaccine AND “Parent OR Mom OR
Father” and b) “Childhood immunization”. Given the dynamic content of the Internet information,
the search results were scanned over 24 hours in order to reduce the chance of changes in findings
based on previous searches. A new account was used to search Facebook, YouTube, Twitter, and
Google, to eliminate the interference of previous search history in new search results. The results of
each search term (two different search terms) in each database (four different platforms) were
scanned. The screening of the online resources followed a discontinuation rule (Sampson et al., 2013)
to distinguish the most relevant resources from the less relevant ones. This rule allows the researcher
to study only the highly-relevant results of web searches and is essential for the studies with a large
or dynamically changing data that cannot easily be captured as a whole in one day. However, there
was no protocol or guideline for this rule and we followed the validated structure reported by similar
previous studies: The process was discontinued when 20 sequential records achieved redundancy.
Since this discontinuation process has not been validated (Sampson, et al., 2013), the next 50 records
were also screened to make sure no related resources were missed. Using this method, further
screening is unlikely to result in additional eligible resources (Sampson et al. 2013). Each of the

search engines of different social media platforms (i.e., Facebook, Twitter, and YouTube) were
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searched separately for eligible resources. Moreover, Google’s advanced search was then used to
identify any further resources that may have been missed in the direct searching of social media.
While searching YouTube, if a video met the inclusion criteria, the first five videos shown on the
suggested marginal column (right side of the screen) were screened further for eligibility. This study
followed the discontinuation rule published by Sampson et al. (2013) for screening YouTube videos
(Sampson, et al., 2013). This method allows researchers to have relevant-ranked results out of the
dynamic and huge size of records (Sampson, et al., 2013).

Selection of eligible resources. The following criteria were applied to include resources: a)
accessible to Canadians; b) containing information relating to infant vaccinations, and c) parent-
targeted (aiming to disseminate information to parents) about vaccination for infants. Resources were
excluded if there were duplicates, related to animal vaccination, not parent-targeted (i.e., targeting
health care providers), news or a commercial piece, focused on vaccination of children, adolescents
or adults, related to anti- or pro-vaccination debates, not accessible to the public, or not informational
(i.e., personal website, forums). There was no limit applied regarding the publication date. Two
expert informants in the field of vaccination pain management in infants reviewed the final list of
parent-targeted resources for completeness and suggested possible additional eligible resources if
any. These experts included a professor with specialized knowledge in vaccination pain management
and a nurse practitioner who advocates for the use of pain management strategies in childhood
vaccination.

Data collection. Data were extracted by one screener (SM) into spreadsheets on Excel 2016
(Microsoft, Redmond, WA). The characteristics of each resource were collected (i.e., name, record
type, upload/update date, affiliation, the Internet domain (.ca, .org, .com, etc.), and country of origin).

Resources were screened further by same screener (SM) for information about pain management
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strategies during vaccination information, and the accuracy of information was assessed against
current evidence from clinical practice guidelines and systematic reviews (Harrison et al., 2016;
Taddio, et al., 2015; Kassab, et al., 2012). Each resource was reviewed to determine the presence of
information relating to breastfeeding, sweet solutions, or secure holding and close contact by
caregivers during vaccination.

Quality appraisal. The final list of included resources was appraised independently by two
reviewers (SM and JC) for quality assessment, using the Control and Prevention (CDC) Clear
Communication Index (https://www.cdc.gov/ccindex/index.html) (Appendix J). The CDC tool
presents the criteria used to evaluate consumer health-related information. This includes evaluation of
accuracy and appropriateness of resources (based on resource audience) and detection of misleading
or poor-quality information (Kaicker, et al., 2010). The tool was designed to identify the
communication features of public resources that increase the understanding and clarity of the
information, regardless of the format or distribution channel. It has four sections consisting of four
open-ended questions and 20 scored items. Evaluation of the resources is based on the following
seven categories; main message and call to action, language, information design, and state of the
science, behavioral recommendations, numbers, and risk. The four sections include:

e Part A: Main message and call to action, literacy level, information design, state of the

science;

e Part B: Behavioral recommendations;

e Part C: Numbers (Presenting the numbers that are necessary to support the main message

in common terms for public);

e Part D: Risk (Explaining benefits and actual risk of behaviors, treatments, and preventive

measures to non-expert audiences to make informed decisions) (Baur & Prue, 2014).
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Scoring. CDC Clear Communication Index Score Sheet
(https://www.cdc.gov/healthcommunication/pdf/clearcommunicationindex/fillableformmay2013.pdf)
was used for Website records. The result obtained is based on 20 scored items. The scores were
added up according to the Yes =1, or No = 0 answers. Questions 1-11 form Part A (11 scores), and
questions 12-20 form Parts B (three scores), C (three scores), and D (three scores). All scores do not
necessarily apply to all resources. For calculation of the total score, the total point that each record
earned (numerator) was divided by the total possible points that the material could have earned
(denominator) and multiplied by 100 (Note: the online tool does the required calculations). If the
total score was 90 or above, it was considered to have addressed most of the required items that make
the resource easy to understand and use. If the total score for the online resource was 89 or below, it
meant the resource needed revision and improvement. The CDC index was chosen over similar
quality appraisal tools introduced in the literature (Wiley et al., 2017; Charnock & Shepperd, 2004;
Eysenbach, 2002), since it has been identified as a comprehensive tool for appraisal of health
information in different formats (print and web, Facebook, written scripts, Tweets, infographics).
However, the CDC index has not been used or validated for video format resources. In fact, there was
no standardized tool or guideline for evaluating the quality of online information in video format
(Drozd et al., 2018). However, CDC published a social media guideline and best practice on the
process of preparing videos for CDC YouTube channels (Appendix K). This includes a list of
recommendations for high-quality consumer-friendly video resources (Centers for Disease Control
and Prevention, 2012). Therefore, in addition to the CDC Clear Communication tool, the guideline
was also used to appraise the quality of video format resources in this study. The guideline evaluates

video records in further domains including videos’ content, authorities, length, date, reference, title,
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description, keywords, category, and playlist. The total scoring added up to 20 points, the same as the
websites score.

Two independent evaluators (SM and JC) participated in a training session (calibration
exercise) for the CDC index scoring of resources. Their scores were gathered and compared to
resolve any differences. Where there was disagreement, the resource was revisited and discussed. If
disagreements remained, a third reviewer (DH) was consulted to reach a consensus.

Data analysis. Summary statistics and descriptive analysis were used to synthesize data
regarding the characteristics of online resources. If data were normally distributed, mean and
standard deviations, and minimum and maximum values were used. If data were not normally
distributed or presented in a categorical format, median and interquartile range (IQR) or numbers and
proportions were used.

The process of the search strategy, selection of eligible resources, data collection, and data

analysis are presented in Chapter 4 for Study 2 of this dissertation.
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Abstract

Objectives. To evaluate the feasibility, acceptability and preliminary efficacy of parent-
targeted interventions for improving the use of pain management strategies during vaccination of
infants.

Methods. A two-armed pilot randomized control trial (RCT) was conducted. Two study
groups: Intervention 1) Be Sweet to Babies videos and a tip sheet or Intervention 2; Intervention 1
plus a motivational interviewing informed Affirmative Statements and Questions (AS&Q). Data were
collected by online surveys and included questions about knowledge and use of recommended
strategies, and feasibility and acceptability of the study processes and interventions. Feasibility was
evaluated by participation, consent, response, completion and attrition rates. Descriptive and
inferential statistical analyses were used.

Results. A total of 201 parents responded to the online study advertisement post, of which
151 were subsequently randomized into the study groups (Intervention 1, n= 76, Intervention Two,
n=75). Success of the recruitment process (151 people in a week), high rates of completed consent
forms (170/201, 85%), completed surveys in total (89/151, 59%), over 95% use of pain management
strategies following the interventions, over 94% satisfaction with interventions, study processes and
88% intention to recommend the strategies to other parents determined the feasibility and
acceptability of the study. Most parents knew at baseline that breastfeeding (121, 76%), sweet
solutions (104, 65%) and upright secure holding (93, 58%) reduced pain during vaccination;
however, just over half of participants (83, 52%) had previously used these strategies. Following the
intervention and subsequent vaccination, almost all parents used at least one pain management

strategy (49/49 (100%) and 38/40 (95%) respectively for Intervention 1 and 2).
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Discussion. The study interventions and processes were feasible and acceptable to those
parents who completed the study. Recommended pain management strategies during vaccination

were observed equally in both intervention groups.

70
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Introduction

Early childhood vaccinations are vital for public health for the prevention of life-threatening
infectious diseases worldwide (1). However, vaccinations are painful and result in distress and
anxiety for infants and, in many cases, their parents (2). Untreated vaccination pain may lead to
subsequent non-compliance with vaccination schedules, development of needle fears, and avoidance
of future health care (3). It is reported that 63% of children have a fear of needles, and 10% of
noncompliance with the vaccination schedule is reported to be due to needle-related pain (4).

Clinical practice guidelines (2) and high-quality synthesized evidence have shown that
sucrose (5-7), breastfeeding (8), and upright secure holding (2) effectively reduce pain during
vaccination in infants (9). A position statement published by the World Health Organization (WHO)
recommends the administration of sweet-tasting oral vaccines before injections and breastfeeding
infants during vaccination (10). Despite the evidence and national and international
recommendations, published reports show that effective pain management strategies are
inconsistently used for infants during vaccination (2, 11-13)

Inconsistent use of recommended pain management strategies may be partly due to the lack of
parents’ knowledge or confidence in using these strategies during painful procedures (14). Parents
have reported dissatisfaction and lack of knowledge as the main barrier for advocating for pain
management during painful procedures for their infants as well as a desire to learn more about
effective pain care during needle-related procedures (15). To improve parents” knowledge, a series of
videos were developed by the ‘Be Sweet to Babies’ team and Media House at the Children’s Hospital
of Eastern Ontario (CHEOQ) (16). Brief videos, co-produced by parents of infants and clinicians,
demonstrate the use of breastfeeding, small volumes of sweet solutions and holding infants upright

during vaccination. These videos are examples of knowledge translation (KT) tools, targeted at
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parents with the aim of empowering parents to use and advocate for these strategies. The videos are
posted on YouTube and hosted on the CHEO public Internet and are freely available through social
media platforms (http://yt.vu/p/PLIZczt8t4Ac8cW3pbuRKJIAES3S0oC5y8MB).

However, education alone may not be sufficient to increase the use of recommended pain
management strategies during infant vaccination. Additional strategies may empower parents to
advocate for their infant’s pain management. A strategy called Motivational Interviewing (MI),
which is a patient (in this case, parents) centered method introduced by Rollnick & Miller in 1995
(17) can improve health outcomes by facilitating the process of change in health behaviors (18,19).
The contribution of the M1 approach to behavior change has been well established in synthesized
studies (20,21). A meta-analysis of 119 M1 studies reported that M1 resulted in statistically
significant behavior changes in a wide range of health problems from substance abuse, health-related
behaviors (diet, exercise, and safe sex), gambling, and engagement in treatment variables (21). In
addition, a systematic review of 37 studies with a pediatric focus found that M1 was effective in
changing both parents’ (11 studies) and children’s (23 studies) behaviors in different health
conditions such as pediatric obesity, asthma, HIV/AIDS, type one diabetes, dental health, accident
prevention, calcium intake (20). A motivational technique delivered online, based on principals of the
MI approach may further support parents to advocate for use of effective and recommended pain
management strategies during vaccination.

The Internet has increased public access to online health information, and social media
specifically, is known to be an important influencing factor in parents’ health behavior (23). Online
platforms such as social media networks and parent forums are cost-effective pathways to reach out
to parents, who live in different geographic locations (24,25). Thus, online delivery of information

may be effective in preparing parents to use pain management strategies during the vaccination of
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their infants. Therefore, the overall aim of this study was to investigate the feasibility, acceptability
and, preliminary efficacy of parent-targeted interventions for pain management during vaccination of
infants.

Materials and Methods

This study is informed by the KTA framework, which is an interactive dynamic cycle based
on over 30 planned action theories (26). This study was informed by the action cycle of the KTA
framework, where parent-targeted KT resources were implemented to increase the use of pain
management strategies during vaccination of infants. Knowledge enters the action cycle which
includes eight steps of identifying the problem, assessing facilitators and barriers, selecting, tailoring,
and implementing an intervention, monitoring, evaluating, and sustaining knowledge use (26).
Accordingly, in this study, the KT parent-targeted resources were selected, adapted to the local
context, tailored and implemented, and the use of evidence-based pain management strategies was
monitored and the outcome was evaluated.

Trial design. This study was a prospective two-armed pilot randomized controlled trial
(RCT), aimed to evaluate the feasibility, acceptability and preliminary efficacy of parent-targeted
interventions for vaccination pain management of infants. The objectives of this study were: i) to
evaluate the feasibility and acceptability of data collection tools, participant recruitment procedures
and implementation processes of parent-targeted interventions prior to infant vaccination at two, four,
or six months; ii) to evaluate the preliminary efficacy of parent-targeted interventions prior to infant
vaccination in promoting the use of pain management strategies during vaccination of infants at two,
four, or six months, and iii) to identify parents’ previous knowledge and use, plus intention and
recommendation to use the recommended pain management strategies during their infants’ two, four,

or six months vaccination. This pilot RCT is registered with ClinicalTrials.gov with the ID number of
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NCT03968432. The CONSORT 2010 checklist was used for reporting the RCT (http://www.consort-
statement.org/).

Participants. Parents living in Canada with an infant under 6 months of age were invited to
participate through an online recruitment process. Parents were eligible if they had an infant
scheduled to receive their 2, 4, or 6-month routine vaccination as per the childhood immunization
schedule of the province the parents were living in, and they were able to read, speak and understand
English sufficiently to understand the videos and complete the surveys. Exclusion criteria included
parents who could not understand, read or communicate in English or were not planning to have their
infant vaccinated.

Recruitment process. Brief information on the study goals and the researchers' affiliation
followed by a hyperlink to a survey were posted on online platforms including Facebook, Twitter,
and parent forums. When participants clicked on the survey link, they were directed to a REDCap
(Research Electronic Data Capture) survey. The first page included questions to screen the
respondents for eligibility. If they were eligible, they were automatically invited online to provide
consent to participate in the study, complete the demographic survey and answer seven questions
about previous awareness and intention to use recommended pain management strategies during their
infants’ future vaccination. Finally, they were asked to provide an email address to be contacted for
access to the study interventions.

Interventions. There were two interventions compared in this study: 1) Be Sweet to Babies
Videos and tip sheet (Intervention 1); and 2) Be Sweet to Babies Videos, tip sheet, and motivational
interviewing informed Affirmative Statements and Questions (AS&Q) (Intervention 2). The Be
Sweet to Babies vaccination pain management videos and a tip sheet were provided to all participants

as both resources are publicly available and demonstrate the efficacy of the evidence-based pain


http://www.consort-statement.org/
http://www.consort-statement.org/

VACCINATION PAIN MANAGEMENT FOR INFANTS 75

management strategies for infants’ vaccination. The tip sheet was developed in partnership with
CHEO and Ottawa Public Health as a knowledge translation resource and is publicly available at
(http://www.parentinginottawa.ca/en/immunizations.aspx). The content about pain management for
infants during vaccination in the tip sheet is consistent with the information presented in the videos.
Participants in the Intervention 2 group were also provided with the AS&Q (Figure 1.). This
intervention follows the general principles of the Ml approach. The AS&Q included seven questions
and statements based on the MI approach which was developed by the researcher and reviewed
further by a panel of parent representatives (five parents of infants living in Canada with different
ethnic backgrounds, level of education, and English language skills) and HCP representatives (five
nurses with experience working with parents and infants) and the research team with experience in
KT research. This AS&Q intervention consisted of three scaled questions and four open-ended
questions, aimed to present brief informative and affirmative questions and statements to help the
parents reflect on their own thoughts and support them to advocate for the use of the recommended
pain management strategies during their infant’s vaccination. Data were collected only in questions
one, two, and three of AS&Q. The goal of the four final open-ended questions was not to collect any

information but to encourage the parents to reflect on their own thoughts.
Outcome measurements

The primary outcome was the feasibility and acceptability of the interventions and all study
processes. Feasibility was evaluated by participation, consent, response, completion and attrition
rates. Acceptability was measured with a self- report 14-item survey in which parents were asked to
rate their agreement (Strongly Disagree, Disagree, Not Sure, Agree, Strongly Agree) with statements

about the interventions, study tools, procedures, and processes.
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The secondary outcome was to establish the preliminary efficacy of the interventions in
increasing the use of recommended pain management strategies. Following the online delivery of the
interventions, and the infants’ vaccinations, the impact of the interventions was evaluated. This was
measured by the number/proportion of vaccination episodes where any of the recommended pain
management strategies were used during 2, 4, or 6 months scheduled infant vaccination.

Additional study outcomes included: parents’ baseline knowledge about the recommended
pain management strategies, previous use of the pain management strategies, intention to use the pain
management strategies in future painful procedures and recommendations to use the pain
management strategies to other parents. Outcomes were measured by self-report surveys.

Data were collected using four brief study surveys:

Baseline demographic survey. Included 16 questions about parents’ level of education,
occupation, sex, age, ethnicity, marital status, number of other children, and their infant's date of
birth, and sex.

Baseline knowledge survey. Included 7 questions about parents’ existing knowledge regarding
the recommended pain management strategies. All scored as dichotomous Yes or No.

Knowledge utilization survey. Included 7 questions about the use of recommended pain
management strategies at their infants’ 2, 4, or 6 months vaccination. All scored as dichotomous Yes
or No.

Acceptability survey. Included 15 questions about understandability, applicability, and
acceptability of the study procedure, tools, educational materials, and interventions.

Development and modification of surveys. The first three surveys were a slightly modified
version from a pilot study by the Be Sweet to Baby research team (27). The surveys were then re-

assessed by the study research team for face and content validity for the purpose of this current study.
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In addition, they were reviewed by parents and HCPs representatives prior to the study to ensure
clarity and face validity in this population. The questions were then revised for comprehensiveness
and clarity. All the study’s surveys were reviewed, confirmed and modified by a group of parents
and HCPs representatives. If parents had not completed the surveys in two weeks after sending the
links via email, a weekly email reminder was sent for a maximum of three weeks.

Three to four reminders have been shown to increase the response rates to surveys without

being burdensome (28,29).

Sample size. A sample of 50 parent/infant dyads in each of the two intervention groups was
considered sufficient to achieve the study’s goal of evaluating the feasibility and acceptability of the
parent-targeted and parent-mediated resources (30). In addition, it was anticipated that this sample
could provide sufficient data to allow for the calculation of a sample size for a full-scale RCT.
Considering the possible attrition through the online delivery processes, the target study sample was
increased to 150 parents in total.

Randomization. Eligible parents of infants who responded to the study invitation were
randomized to either Intervention 1 or 2 in a 1:1 ratio before the infants' 2, 4, or 6-months
vaccination. Participants were stratified according to the infant's age of receiving the vaccine (two,
four, or six months). The random sequence was generated using a computer software generated
random number list via the REDCap system. The allocation sequence was concealed using a
computer-generated randomization sequence system via the REDCap system.

Blinding. The study was a partially blinded design as the parents were blinded to which
parent-targeted intervention they were receiving. They were not told about the differences in the

interventions administered to the two study groups in the beginning.



VACCINATION PAIN MANAGEMENT FOR INFANTS 78

Statistical methods. All data were collected electronically using the REDCap survey tool.
SPSS version 23.0 (SPSS Inc, Chicago, Illinois) was used to perform all descriptive and inferential
statistical analyses. Descriptive data were summarized using means and standard deviations for
continuous data if normally distributed and medians and interquartile ranges if non-normally
distributed. Demographic characteristics were analyzed using the Student’s t-test for continuous data
or chi-squared test for categorical data. For measuring the number/proportion of use of anyone
recommended pain management strategies (Used/Not-used, dichotomous outcome), the chi-squared
test and Mann-Whitney test were used.

Ethical considerations. The study was approved by the affiliated University Research Ethics
Board (REB). At the beginning of entering the online study process, participants were asked to read
the ethical approval forms, and give informed consent online. If the participants decided to withdraw
from the research, all the educational resources were sent to them after they clicked the “leave this
study” button. To prevent multiple entries to the study, and to allow posting of all materials,
participants were asked to submit their email address to complete the study. In appreciation of the
time participating, all participants were offered an e-gift card to Tim Horton’s coffee stores in

Canada (valued: $10.00), at the completion of the data collection.

Results

Study participants. The study’s advertisement scripts were distributed via Facebook,
Twitter, Parent forums, between July 24", 2018 and August 1%, 2018. A total of 201 people clicked
on the eligibility criteria surveys within one week. A total of 170 of the 201 (85%) respondents
consented to participate in the study and 162 (95%) completed the demographics survey.
Demographic data for the 162 parents are therefore presented below. A total of 154 (90%) parents
subsequently provided their email address, however three parents (2%) were missed in the processes

before randomization.151 parents were subsequently randomized to the treatment groups.
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Demographic characteristics. Most participants enrolled prior to their infant’s 4-month
vaccination appointment (88/162, 54%) and most participants reported they saw the study’s
advertisement post on Facebook (98/162, 60%). Most participants were: mothers (158/162, 97%);
married or in a common-law relationship (160/162, 98%), had a university-level education (128/162,
79%), were working full-time outside the home (117/162, 72 %) and were living in Ontario (105/162,
65 %). The mean age of participants was 30.2 years old (SD 3.6), and from diverse ethnicities,
although most were Caucasian (93/162, 58%). Most were first-time mothers (116/162, 72%), had a
vaginal delivery (118/162, 72%), and were currently breastfeeding (149/162, 92%).

“INSERT TABLE 1 HERE”. Table 1. Characteristics of respondents to baseline demographic
survey

Baseline knowledge and previous use. The baseline knowledge survey of infant vaccination
pain management was completed by 159 of the original 170 participants who consented to take part
in the study (93%). Two-thirds of the respondents (100/159, 63%) had not seen the “Be Sweet to
Babies” videos before. However, over two-thirds knew that breastfeeding (121/159, 76%) and sweet
solutions (104/159, 65%) reduced vaccination pain in infants and over half (93/159, 58%) knew that
upright secure holding helped to reduce distress during vaccination. Just over half the participants
(83/159, 52%) had used at least one of these pain management strategies (Table 2).

“INSERT TABLE 2 HERE”. Table 2. Knowledge and use of pain management strategies in
respondents to baseline knowledge survey

A total of 151 parents were randomized into the study groups (Intervention 1, n= 76,
Intervention 2, n=75) before their infant’s upcoming vaccination. Of these 151 parents, 89 (58%)
continued in the study and completed all data collection evaluating feasibility and acceptability, and

preliminary efficacy outcomes (Figure 2).
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Feasibility and acceptability. Study feasibility was shown by the success of the recruitment
process (151 people in a week), rates of completed consent forms (170/201, 85%), provision of email
addresses (154/201, 77%) and number of participants randomized (151/201, 75%). However, 62
(41%) participants failed to complete the final surveys. This left only 89 of the 151 who were
randomized (59%), completing all the study surveys. For those 89 parents who completed the full
study, study acceptability was high, as shown by the level of satisfaction with the study tools,
procedures, and interventions. Results showed that there were high satisfaction rates with the length
of videos [Intervention 1 (48/49, 98%), Intervention 2 (40/40, 100%)], the time requirements for the
study completion [Intervention 1 (48/49, 98%), Intervention 2 (38/40, 95%)], and overall satisfaction
with participation in this study [Intervention 1 (47/49, 96%), Intervention 2 (40/40, 100%)] (Table 3).
Most parents reported that the written information (Including AS&Q and tip sheet) [Intervention 1
(46/49, 94%), Intervention 2 (39/40, 97%)] and videos [Intervention 1 (47/49, 96%), Intervention 2
(40/40, 100%)] were helpful to them, and easy to apply in real life [Intervention 1 (46/49, 94%),
Intervention 2 (38/40, 97%)]. They reported that the tip sheet was easy to read and understand
[Intervention 1 (46/49, 94%), Two (37/40, 93%)], and the videos were easy to understand
[Intervention 1 (48/59, 98%), Intervention 2 (40/40, 100%)]. In addition, most parents were
interested in participating in a future study [Intervention 1 (46/49, 94%), Intervention 2 (38/40,
96%)]. Almost all would recommend breastfeeding, sucrose and/or upright holding to other parents
[Intervention 1 (47/49, 96%); Intervention 2 (39/40, 98%)] and intended to use any of these strategies
in their baby’s future vaccination [Intervention 1 (49/49, 100 %); Intervention 2 (40/40, 100 %)]
(Mostly breastfeeding [Intervention 1 (37/49, 75%); Intervention 2 (34/40, 85%)]. However, there
were no statistically significant differences between the groups on any outcomes (p > 0.05). (Table

3).
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“INSERT TABLE 3 HERE” Table 3. Acceptability of study tools, procedure, and interventions by
study participants

Preliminary efficacy of interventions. Intervention 1 (Videos and a tip sheet) was received
by 155 participants before randomization. Of the 75 participants randomized into the Intervention 2
group, only 43/75 (57%) answered the AS&Q survey. Of these, most participants rated the
importance of using breastfeeding, sweet solutions or holding during their baby’s vaccination as
“very important” (32/43, 74%); most felt “very confident” (30/43, 69%) to inform health care
providers of their preferred pain management strategies, and most were “very ready” (35/43, 81%) to
use their chosen pain management strategy in the upcoming vaccination of their infants (Figure 3).
“INSERT FIGURE 3 HERE”. Figure 3. Affirmative Statements and Questions (AS&Q)

The knowledge utilization survey was completed by 89 participants randomized to
Intervention 1 (49, 47%) and intervention 2 (40, 53%). The results showed that most participants in
both groups remembered the videos and tip sheet from the first survey [Intervention 1 (41/49, 84%);
intervention 2 (35/40, 87%)]. Of the participants who responded to the survey, almost all described
using at least one pain management strategy [Intervention 1 (49/49, 100%); Intervention 2 (38/40,
95%)] (mostly breastfeeding [intervention 1 (39/49, 80%); intervention 2 (33/40, 82%)] during their
infant’s vaccination. Twenty-seven (55%) and 23 (57%) of parents in intervention 1 and 2
respectively, used more than one strategy. After participation in the study, almost all respondents in
both groups [Intervention 1 (47/49, 96%); Intervention 2 (39/40, 97%)] felt confident to help reduce
their baby’s pain during vaccination. There was no statistically significant difference between the two
groups in terms of confidence, intent, and plans to recommend the pain management strategies to

other parents (Table 4).
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“INSERT TABLE 4 HERE”. Table 4. Knowledge utilization information after the subsequent
vaccination in study participants
Discussion

A pilot randomized control trial was conducted to evaluate the feasibility, acceptability, and
preliminary efficacy of parent-targeted interventions (Be Sweet to Babies videos, accompanying tip
sheet, AS&Q), the study’s recruitment process, tools, and procedures developed with the aim of
improving the use of effective pain management strategies during infant vaccination informed by
KTA framework.

Regarding the primary outcome of the study, the online recruitment strategy, study processes,
and interventions used in this study were shown to be reasonably feasible according to the success of
the recruitment process (151 people in a week), high rates of completed consent forms (170/201,
85%), provision of email addresses (154/201, 77%), number of participants randomized (151/201,
75%), and the total number of participants who completed all the study surveys (89/151, 59%). These
numbers are promising compared to the response rates reported in the similar online studies, as a
systematic review of 19 public health studies reported the average response rate of 40.5% (42). This
rate was for one-time and only-survey studies, they added that this number goes down up to 20% less
for RCT design studies. In addition, another systematic review of 10 online studies reported the
response rate of 2% to 27%, with an average of 12% (23). Noteworthy, our study had a lost-to-
follow-up rate of 41% (62/151). Reasons for drop out were not captured. However, considering the
online and multi-faceted nature of the study, the feasibility of the study procedure is promising in
terms of using similar recruitment processes for larger studies in the future. However, given the small
size, no significant difference between groups in using the recommended pain management

strategies, the use of AS&Q intervention for a larger RCT remains questionable and the results of this
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pilot study cannot provide valid estimates to guide power calculations for larger RCTs. The study
interventions and procedures were acceptable to parents who completed this study. All parents were
satisfied with participation in the study and with their infant’s vaccination experience. Parental
satisfaction with the vaccination experience of their infant has the potential to increase parents’ trust,
compliance with vaccination schedule, and eventually may result in improved health outcomes for
the child and community (32).

Regarding the secondary outcome of this study, our results indicate preliminary efficacy of
the parent-targeted educational materials (Be Sweet to Babies videos and tip sheet) based on the
increased uptake of used pain management strategies from baseline. Following the KTA action cycle
steps, the use of pain management strategies was evaluated after the interventions. Almost all
participants in both groups used at least one of the strategies in the subsequent vaccination (over
95%). Similar effectiveness of parent-targeted interventions for improving vaccination pain
management for infants and children was shown by the multidisciplinary team named Help Eliminate
Pain in Kids (HELPInKIDS) (33,34). They created a clinical practice guideline and parent resources
including an informative video for parents explaining various psychological and pharmacological
strategies to use during infant vaccination (https://www.youtube.com/watch?v=50galFag5eQ)
(33,34). In contrast, Taddio et al. reported that the use of written educational materials only, such as
tip sheets and booklets in parental education was unsuccessful in increasing parents’ uptake of
knowledge in subsequent pain care of infants during vaccination. They reported only one-fifth of the
parents in their study read the printed KT intervention (35). They further suggested adding audio-
visual strategies to boost the uptake of knowledge and disseminate these resources on publicly
accessible platforms for parents to encourage the use of pain management strategies during

vaccination (35). In our study, the utilization rate of effective pain management strategies after the


https://www.youtube.com/watch?v=5Oqa1Fag5eQ
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interventions was shown to be above what has been reported in similar studies about implementation
of parent-targeted education about vaccination pain management (35-37). For example, Taddio et al
(2014) showed a significant increase in the use of one or more pain management strategies
(breastfeeding, sweet solutions, and topical anesthetics) in a group of parents who received pain
education (2 days of group instruction, 6 hours/day; total, 12 hours) at the prenatal period compared
to the standard care group (34% vs 17%). In another similar study, Taddio et al (2015) also reported
that parents receiving an educational package (pain management video and pamphlet) used
significantly more pain management strategies during vaccination (breastfeeding, sweet solutions,
holding, and topical anesthetics compared to the control group immediately following the education
(80% vs 26%), and 2 months after (68% vs 32%). However, there was a loss to follow-up for 30% of
the parents in a telephone survey 2 months following the subsequent vaccination (14).

In our study, results showed no significant differences between Intervention 1 and 2 in the use
of pain management strategies. However, the aim of the pilot RCT, as per all pilot studies, was not to
establish the efficacy of the intervention nor was it powered to detect a change (38). Yet, the
Intervention 2 group felt 30% more confident compared to baseline, to use these strategies and all
intend to use at least one of the recommended pain management strategies in the future. The similar
use of the MI principals was used in a study by April et al. (2016) in developing a decision aid tool.
Although the MI-based items were not evaluated in their study, they concluded that the decision aid
tool helped participants to clarify their values and make an informed decision in their journey with
nonsurgical options for knee and hip osteoarthritis management. Further research is needed to
develop, modify and evaluate the MI-informed components of interventions for future studies.

Coincidentally, the recruitment of this study happened to be at the time of the Measles

outbreak in Canada (Fall 2018). This may have drawn the attention of parents to the study’s
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advertisement posts on different online platforms. However, such media coverage also brings to light
the anti-vaccine as opposed to the pro-vaccine arguments. In our study, on one hand, pro-vaccine
parents who responded to our posts may have been interested to learn more about improving
vaccination experience. Positive feedback was given to the authors through supportive comments
under the advertisement posts and other parents were encouraged to join the study. However, parents
opposed to the vaccination itself provided negative feedback to the study’s advertisement posts in
efforts to change other parents’ minds about vaccination or participation in the study. This led to
removing the advertisement post from one of the popular online parent forums. In addition, hosts of
other online platforms with large numbers of members declined to post the advertisement scripts of
the study due to the history of conflicts between anti- and pro-vaccination parents. This unforeseen
response driven by anti-vaccination individuals was an unintended process of this study. This needs
to be considered in future public campaigns aiming to improve pain management during infant
vaccination.
Strengths and Limitations

The strength of this study includes the novel approach to online recruitment and study
processes, which included all the processes of online delivery, blinding the participants, allocation
concealment, and randomization sequence generation. In addition, the brevity of the videos, written
materials and survey time requirement (less than 10 min per survey), were all positively viewed by
the participating parents. No previous studies had been conducted on interventions based on Ml
principals as delivered online in a brief format. This reflects an innovative strategy of the study
procedure and process. However, the AS&Q, based on Ml techniques, had not therefore been
previously tested. However, the AS&Q question/statements were reviewed by HCPs and parent

representatives prior to the study for acceptability and understandability of the content, style, and
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clarity.

Despite the strengths, this study had some limitations, one of the most common limitations of
online studies is the risk of self- selection bias (29), since there was no way of knowing if participants
were actually eligible as reported. This may influence the generalizability of results and lead to
sampling bias, as the online recruitment process is unlikely to reach the less educationally and
socioeconomically privileged groups who may not have access to the internet. Most parents in this
study were female Caucasians, with high levels of education who were residents in the province of
Ontario. These participants may have already been motivated enough to learn more and take action in
using the recommended pain reduction strategies during their infants’ vaccination. Another limitation
is that parents who decided to participate in this study were in all likelihood, already motivated
enough to learn more and take action in helping to reduce their infants’ vaccination pain. Moreover,
study outcomes were completed by self-report surveys and the researchers could not know the extent
of the fidelity of the interventions; i.e., if the videos were watched all the way through or the tip sheet
was read. However, it has been shown that mothers' response to self-report surveys is reliable (36)
and if the educational material is brief enough parents usually study them to the end (43).

In this study, the rate of breastfeeding reported by mothers at baseline in this study (63%
exclusively, 37% combination) was higher than what is reported in general in Ontario (62%
exclusively breastfeeding at discharge, and only 33% continue for six months) (41). In addition, they
reported they were more likely to use breastfeeding rather than other strategies in the future
vaccination of their infants and were more likely to recommend breastfeeding to other parents as a
safe pain management strategy. This is neither a limitation nor strength of this study, however this
may have resulted in a more positive response to the study procedures as well as the high rates of

breastfeeding during vaccination. There is also a chance that parents had already been informed about
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breastfeeding, sucrose and holding for comforting their infants during the perinatal period or during
newborn screening, which may have positively impacted the rate of using these strategies later in
infancy during vaccination. Lack of face-to-face individualized delivery of information to parents
may be considered as a limitation in this study, however the popularity of online platforms and ease
of reaching out to parents at their convenient time and location, coupled with permission to withdraw
at any stage of the study are important advantages of online recruitment and delivery of educational
materials compared to in-person delivery of information. Another limitation of the online data
collection procedure is the potential risk of duplicate submissions which happens when internet users
submit multiple responses to take advantage of the incentives. Although it is difficult to prevent this
bias, some strategies were used to reduce this risk such as submission of email addresses was

required to continue in the study process, and an accessible and realistic incentive was offered.

Conclusion

This pilot RCT showed feasibility and acceptability of study processes in participants who
completed the study for comparing online delivered parent-targeted and mediated interventions
aimed to improve the use of pain management strategies for infants during vaccination. Both
interventions (Be Sweet to Babies videos and tip sheet with and without the AS&Q) resulted in very
high parent-reported use of effective pain management strategies during vaccination. This study
contributes to the knowledge of using online platforms in conducting all stages of the research
process. In addition, this study contributes to implementation science by determining ways to
changing health behavior in parents and empowering them to advocate for their infant’s pain care

during vaccination.
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Figure 1. Affirmative Statements and Questions (AS&Q) Tool

Please read each statement and complete the survey below about your confidence and readiness to use any of the
recommended pain management strategies (breastfeeding, sweet solutions, and upright secure holding) for your
baby during vaccination.

Thank you!

Thinking about the information you have been given in the "Be Sweet to Babies" videos and the pamphlet, how
important to you is it to use breastfeeding, sweet solutions or upright secure holding as pain management strategies
during your baby's 2, 4 or 6-month vaccination?

Rate the importance on the scale below, from 1= Not important at all, to 5= Very important.

QO 1(Notimportantatalll) Q2 Q3 Q4 Q5 (Veryimportant)

Recognizing your confidence will help you to discuss pain management for your baby during vaccination. How
confident are you to inform your doctors or nurses that you want to use your preferred pain management strategy?

Rate your confidence on the scale below, from 1= Not Confident, to 5 = Very Confident.

01 02 O3 04 O5

How ready are you to use your choice of these pain management strategies during your baby's vaccination?
Rate your readiness on the scale below, from 1= Not Ready at all to 5 = Very Ready

O1 02 O3 04 O5

For the next questions, think about possible answers. If you wish, you can take notes for
yourself. Please be aware that you do not need to write or submit your answers for these
questions.

Imagine a scenario in which you are taking your baby to a health clinic to get vaccinated, and
you are willing to use one of the recommended pain management strategies.

What could help support you to use these pain
management strategies during your baby's vaccination?

What do you think the benefits of using these pain
management strategies may be?

What might hold you back or get in your way to use
your preferred/most applicable pain management
strategy?

How could you overcome any potential obstacles to
using your preferred pain management strategies?

03-07-2019 2:28pm www.projectredcap.org *EDCap
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Figure 2. CONSORT Flow Diagram
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Table 1. Characteristics of Respondents to Baseline Demographic Survey
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Parents’ Age (Y) Min 19 Max 42 Mean 30.2 SD 3.6
information
Relationship Mother Father Aunt
to child (158, 97%) (3, 2%) (1, 1%)
Employment | Outside the Full-time Outside the Casual Unemploy |Iprefer  Student Self-
status home - Full time  homemaker ~ home -Part  (5,3%) ed (5, 3%) notto (3,2%) employed
(117, 73%) (21, 13%) time (5, 3%) answer (2, 1%)
(4, 2%)
Province of ON BC AB QC SK Irrelevant NS NB
residence (105, 64%)  (23,14%) (16, 10%) (11, 7%) (3, 2%) (2, 1%) (1, 1%) (1, 1%)
Education University College High School I prefer not to answer
level (128, 79%) (32, 19%) (1, 1%) (1, 1%)
Marital status | Married Common law  Separated Single
(153, 94%) (7, 4%) (1, 1%) (1, 1%)
Ethnicity Caucasian Indigenous  Asian Hispanic Middle | prefernotto African (1, 1%) Other
(93,57%) (45,28%) (10,6%) (5,3%) Eastern  answer (2, (1, 1%)
(5,3%) 1%)
Other children | 0 (116, 72%) 1 (25,15%) 2 (17,11%) 3 (4, 2%)
Recruitment | Facebook Twitter Messengers* Emails Other
platforms (98, 51%) (48, 25%) (20, 10%) (15, 8%) (2, 1%)
Infant’s Sex of baby | Female Male
information (82, 51%) (80, 49%)
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Upcoming 4 months 2 months 6 months
vaccination | (88, 54%) (47, 29%) (27, 17%)
episode
Type of Vaginal CIS | prefer not to
delivery (118, 73%) (43, 26%) answer (1, 1%)
Breastfeeding | Exclusively =~ Combination Not currently I never | prefer not to
breastfeeding (55, 37%) but 1 did inthe breastfed answer (2, 1%)
(93, 63%) past (9, 6%) (2, 1%)

WhatsApp, Facebook Messengers, WeChat, Telegram. ** Random numbers or their infant’s age numbers.
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Table 2. Knowledge and Use of Pain Management Strategies in Respondents to Baseline Knowledge Survey
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Intervention 1 (n=76)

Intervention 2 (AS&Q) (n=75)

YES NO Not Sure YES NO Not Sure
The previous view of any of 28, 37 % YouTube 45, 59% 3, 4% 25,33 % YouTube 48, 64 % 2, 3%
the "Be Sweet to Babies" 19, 67% 16, 64%
videos Conference Conference

1, 4% 2, 8%
Webinar Webinar
7, 25% 6, 24%
University University
1, 4% 1,4%

Knew about use of BF? 60, 79 % 10, 13% 6, 8% 56, 75% 14, 19% 5, 6%
Knew about use of upright 46, 60% 24, 32% 6, 8% 45, 60 % 26, 35% 4, 5%
secure holding
Knew about use of SS? 50, 66% 19, 25% 7, 9% 52, 70% 18, 24% 5, 6%
Previous use of any of these 40, 53% 35, 46% 1, 1% 40, 53% 33, 44% 2,3%
pain management
strategies
Intention to use in upcoming | 61, 80% BF 46,75% 15, 20% 0, 0% 61, 81% Bf 38, 62% 12, 16% 2,3%
vaccination SS 31, 51% SS 35, 57%

Holding 26, 43% Holding 23, 38%
Recommendation to other 67, 88% BF 54, 81% 7, 9% 2,3% | 67,8%% BF 107, 76% 8, 11% 0, 0%
parents SS 31, 46% SS72,51%

Holding 25, 37% Holding 53, 38%

1Breastfeeding
2Sweet Solutions
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Figure 3. Affirmative Statements and Questions (AS&Q)

How ready are you to use your choice of these pain % : 10
management strategies? e -
How confident are you to inform your doctors or % n:11 _

nurses that you want to use?

How important to you is it to use these pain g 06
management strategies? > :

0% 10% 20% 30% 40% 50% 60% 70% &80% 90% 100%

How important to youisittouse = How confident are you to inform qu ready are you to use your
choice of these pain management

Percentages h : o
(%) ese pain management strategies? your doctors ort (I)luuiseeos that you want strategies?
m 1 (Not at all) 0 0 0
m2 0 2 0
n3 2 2 5
4 23 26 14

m5 (Very) 75 70 81
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Table 3. Acceptability of Study Tools, Procedure, and Interventions

Intervention 1 (n: 49) Intervention 2 (n: 40)
Strongly [Disagree |Not Sure |Agree Strongly [Strongly |Disagree |Not Agree Strongly |P
Disagree Agree Disagree Sure Agree value
)
Easy to read, understand |1* 0, 0% 0, 0% 3, 7% 28,64% | 13,29% 0, 0% 0, 0% 1,2% | 27,69% 11,28% | 0.39
and complete 2* 0,00 | 0,0% | 1,2% | 21,47% | 23,51% | 0,0% | 0,0% |[4,10% | 12,30% | 24,60% | 0.059
3* Not given this intervention 0, 0% 0, 0% 1,3% | 20,51% 18, 46%
4* 0, 0% 0, 0% 3, 7% 17,37% | 26,56% 0, 0% 0, 0% 1,2% | 18,45% | 21,53% | 0.29
Satisfied with the requirements 0, 0% 0, 0% 1, 2% 20,41% | 28,57% 0, 0% 0, 0% 2,5% | 12,30% | 26,65% | 0.49
Tip sheet easy to understand 0, 0% 0, 0% 3, 6% 16,33% | 30,61% 0, 0% 0, 0% 3, 7% 9, 23% 28,70% | 0.56
\Video easy to understand 1, 2% 0, 0% 0, 0% 13,27% | 35,71% 1, 2% 0, 0% 0,0% | 13,27% | 35,71% | 0.63
Satisfied with length of the videos | 0, 0% 0, 0% 1, 2% 17,35% | 31,63% 0, 0% 0, 0% 0,0% | 10,25% | 30,75% | 0.37
Helpful written information 0, 0% 1, 2% 2, 4% 14,28% | 32,66% 0, 0% 0, 0% 1, 3% 9, 22% 30,75% | 0.66
Helpful videos 0, 0% 1, 2% 1, 2% 20,41% | 27,55% 0, 0% 0, 0% 0,0% | 10,25% | 30,75% | 0.20
Easy to apply in real life 0, 0% 0, 0% 3, 6% 15,31% | 31,63% 0, 0% 0, 0% 2, 5% 9, 22% 29,73% | 0.69
Satisfied participated 0, 0% 0, 0% 2, 4% 20,41% | 27,55% 0, 0% 0, 0% 0,0% | 12,30% | 28,70% | 0.20
Interested in a future study 1, 2% 0, 0% 2, 4% 20,41% | 26,53% 0, 0% 1, 2% 1,2% | 13,33% | 25,63% | 0.56

*1. Demographic Information Survey, 2. Knowledge Awareness Survey, 3. AS&Q, 4. Knowledge Utilization Survey
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Table 4. Knowledge Utilization Information after Subsequent Vaccination
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Intervention 1 (n = 49)

Intervention 2 (n = 40)

YES NO Not Sure | YES NO Not Sure
Remembered the videos and tip | (41, 82%) (1, 2%) (0, 0%) (35, 87%) (0, 0%) (0, 0%)
sheet I just watched I just
(8, 16%) watched
(5, 13%)
Used any of the pain (49, 98%) BF* (0, 0%) (1, 2%) | (38, 95%) BF* (2, 5%) (0, 0%)
management strategies during (39, 80%) (33, 87%)
the last vaccination SS* SS*
(24, 49 %) (20, 53%)
Holding* Holding
(30, 61%) (25, 66%)
Felt more confident how to (47, 94%) (1, 2 %) (2,4 %) (39, 97%) (0, 0%) (1, 3%)
reduce pain during vaccination
Recommend these pain (47, 94%) BF* (1, 2 %) (2,4 %) (39, 98%) BF* (1, 2%) (0, 0%)
management strategies to other (41, 87%) (34, 87 %)
parents SS* SS
(27, 57%) (24, 62%)
Holding* Holding*
(19, 40%) (11, 28%)
Intend to use one of the three (49, 98 %) BF* (0, 0 %) (1,2%) | (40,100 %) BF* (0, 0%) (0, 0%)
pain management strategies in (37, 76%) (34, 85%)
future vaccination episodes SS* SS*
(27, 55%) (22, 55%)
Holding* Holding*
(19, 39%) (10, 25%)

*NB. More than one strategy was used, recommended, or intended to be used.
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Abstract

Background. Early childhood vaccination is one of the most important public health
interventions. However, the injections are painful. Thus, clinical practice guidelines recommend
using pain management strategies (breastfeeding, secure upright holding, and sucrose) for
infants. Public access to online health information has increased due to the advent of the Internet.
Parents are likely to find thousands of websites, discussion forums, and online video platforms of
variable quality. This study aims to identify and critically appraise the quality of online parent-
targeted resources concerning early childhood vaccination and determine the inclusion of
recommended infant pain management strategies.

Methods. An environmental scan of two main Internet sources was conducted: i) Google,
ii) Social Media networks including Facebook, YouTube, and Twitter. Resources including
information relating to infant vaccination and available to Canadians were included. The
characteristics of resources were collected and summarized. The resources quality was evaluated
independently by two research personnel using the CDC Clear Communication Index. A CDC
index score of 90% and above indicates the resource is an acceptable public communication
material. Means and standard deviations were used for normally distributed data; median and
interquartile range (IQR) or numbers and proportions were used for data not normally distributed
or presented in categorical format.

Results. There were 55 online resources in website format and 10 resources in video
format. Overall, the mean score for the quality of resources was 60% = 0.19. Most resources
were scored as moderate to low quality (33% to 87%). Only 5% of material scored as acceptable
quality with 95% needing further revisions and improvements. In terms of content, 30 (46%)
resources presented information about pain management strategies during vaccination, including

breastfeeding (24, 37%), holding (27, 42%), and sweet solutions (22, 34%). The remaining 35
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(54%) resources made no clear statement regarding any pain management strategies during
vaccination.

Conclusion. Most publicly accessible online parent-targeted vaccination resources were
of poor quality and did not contain information related to the use of recommended pain
management strategies during vaccination.

Keywords: Vaccination, Immunization, Internet, Parents, Child
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Introduction

Early childhood vaccination is the most important public health intervention to protect
against life-threatening infectious diseases worldwide [1]. In the first year of life, the childhood
vaccination schedule includes up to 20 vaccine injections [2]. These vaccinations, although
necessary for public health, are associated with pain and distress at the time of administration. In
addition, a fear of needles has been reported in up to 63% of children [3], potentially leading to
the child being uncooperative during future painful procedures, developing a fear of medical
events and subsequently avoiding health care and immunization [4,5].

Clinical practice guidelines [4] and high-quality synthesized evidence show that
breastfeeding [6], sucrose [7-9] and upright secure holding [4] effectively reduce pain during
vaccination in infants [10]. The World Health Organization (WHO) has a position statement
recommending the administration of sweet-tasting oral vaccinations before injections and the use
of breastfeeding during infant vaccinations [11]. Despite the evidence, these pain reduction
strategies are not consistently used [4,12—-14], highlighting an important gap in translating this
knowledge into practice [4].

The inconsistent use of these evidence-based recommended pain management strategies
during infants’ vaccination might be due in part to lack of parental knowledge or confidence in
providing comfort or in advocating for use of pain management in health care settings [15]. In
fact, parents have expressed their dissatisfaction with their knowledge of pain care and have
identified a knowledge gap in their education as the main barrier to comforting their infants
during painful procedures. They also reported a desire to learn more about effective pain
management during vaccinations [16]. Thus, it is crucial to educate parents as this can potentially

increase the use of effective pain management strategies during vaccination [4]. In other words,
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including parent-targeted informational resources on accessible educational platforms may
empower them to comfort their infants during vaccination [17].

The advent of the Internet has increased public access to online health information.
Statistics Canada reported that 70% of Canadians used the Internet to search for medical or
health related-information [18]. In addition, social media platforms (i.e., Facebook and Twitter)
provide an influential platform for sharing health information and consumer-to-consumer
knowledge exchange, particularly among young parents [19]. YouTube is also a popular website
for video-sharing among parents and has been used in health education dissemination since 2005
[19]. Online information can empower individuals in health care decision making, self-care, and
may improve health behaviour by increasing public understanding of medical conditions. In
addition, online information can enable communication with health care providers [19, 20].
While there are many benefits to access online information, there are also challenges. Parents of
infants and children seeking information regarding vaccinations and related pain management
strategies are likely to find thousands of websites, discussion forums, and video platforms of
variable quality. Thus, identifying accurate or appropriate information can be difficult and
overwhelming for parents [21]. As a result, parents might not feel confident in trusting these
online information sources [20, 22].

Little is known of the extent to which evidence-based pain management strategies for
infants during vaccinations are included in parent-targeted online information. The degree of
accessibility and user-friendliness of this information is also unknown. Therefore, this study aims
to identify and critically appraise the quality of online parent-targeted resources concerning early
childhood vaccination and determine the inclusion of recommended infant pain management

strategies. The objectives of this study are to critically appraise: a) the quality of the available
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online parent-targeted resources focusing on infant vaccination, and b) the content relating to

evidence-based pain management strategies of the available online parent-targeted resources

Methods

Study design. We conducted an environmental scan of publicly available resources
accessible to parents searching for vaccination information. An environmental scan is a passive
and unobtrusive strategy to analyze the phenomena externally. It aims to organize and collect
information without interfering or changing the evidence [23].

Search strategy. The environmental scan was conducted using two main Internet
sources, Google searches and Social Media networks (Facebook, YouTube, and Twitter). The
searches were conducted by one person (SM) in February 2018, using the most popular searched
keywords according to the Google Trend [24]. Google Trend allows the researcher to optimize
their search results by selecting the most popular keywords used by the public when looking for
online information. Multiple keywords were entered the search toolbar of Google Trend, the
output graphs showed a worldwide trend which could be adjusted by time range and country. As
a result, the following search terms were used independently: a) Vaccine AND “Parent OR Mom
OR Father” and b) “Childhood immunization”. Given the dynamic content of the Internet
information, the search results were scanned over 24 hours in order to reduce the chance of
changes in findings based on previous searches. A new account was used to search Facebook,
YouTube, Twitter, and Google, to eliminate the interference of previous search history in new
search results.

Results of each search term (2 different search terms) in each database (4 different
platforms) were scanned. The process was discontinued when 20 sequential records achieved
redundancy. Since this discontinuation process has not been validated [19], the next 50 records

were also screened to make sure no related resources were missed. The search strategy is shown



VACCINATION PAIN MANAGEMENT FOR INFANTS 107

in the PRISMA flowchart (Figure.1). Each of the search engines of different social media
platforms (i.e., Facebook, Twitter, and YouTube) were searched separately for eligible resources.
Moreover, Google’s advanced search was then used to identify any further resources that may
have been missed in the direct searching of social media. While searching YouTube, if a video
met the inclusion criteria, the first five videos shown on the suggested marginal column (right
side of the screen) were screened further for eligibility. This study followed the discontinuation
rule published by Sampson et al (2013) for screening YouTube videos [19]. This method allows

researchers to have relevant-ranked results out of the dynamic and huge size of records [19].

Figure 1. PRISMA flow diagram

Selection of eligible resources. The following criteria were applied to include resources,
a) accessible to Canadians, b) containing information relating to infant vaccinations, c) parent-
targeted (aiming to disseminate information to parents) about vaccination for infants. Resources
were excluded if there were duplicates, related to animal vaccination, not parent-targeted (i.e.,
targeting health care providers), news or commercial piece, focused on vaccination of children,
adolescents or adults, related to anti- or pro-vaccination debates, not accessible to the public, or
not informational (i.e., personal website, forums). There was no limit applied regarding the
publication date. Two expert informants in the field of vaccination pain management in infants
reviewed the final list of parent-targeted resources for completeness and suggested possible
additional eligible resources if any. These experts included a professor with specialized
knowledge in vaccination pain management and a nurse practitioner who advocates for the use of
pain management strategies in childhood vaccination.

Data collection. Data were extracted by one screener (SM) into spreadsheets on Excel

2016 (Microsoft, Redmond, WA). The characteristics of each resource were collected (i.e.,
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name, record type, upload/update date, affiliation, the Internet domain (.ca, .org, .com, etc.), and
country of origin). Resources were screened further by the same screener (SM) for information
about pain management strategies during vaccination information, and the accuracy of
information was assessed against current evidence from clinical practice guidelines and
systematic reviews [4,6,8]. Each resource was reviewed to determine the presence of information
relating to breastfeeding, sweet solutions, or secure holding and close contact by caregivers
during vaccination.

Quality appraisal. The final list of included resources was appraised independently by
two reviewers (SM and JC) for quality assessment, using the Control and Prevention (CDC)
Clear Communication Index (https://www.cdc.gov/ccindex/index.html). The CDC tool presents
the criteria used to evaluate consumer health-related information. This includes evaluation of
accuracy and appropriateness of resources (based on resource audience) and detection of
misleading or poor-quality information [25]. The tool was designed to identify the
communication features of public resources that increase the understanding and clarity of the
information, regardless of the format or distribution channel. It has four sections consisting of
four open-ended questions and 20 scored items. Evaluation of the resources is based on the
following seven categories; main message and call to action, language, information design, and
state of the science, behavioral recommendations, numbers, and risk. The four sections include
these: Part A: Main message and call to action, literacy level, information design, state of the
science, Part B: Behavioral recommendations, Part C: Numbers (Presenting the numbers that are
necessary to support the main message in common terms for public) and, Part D: Risk
(Explaining benefits and actual risk of behaviors, treatments, and preventive measures to non-

expert audiences to make informed decisions) [26].


https://www.cdc.gov/ccindex/index.html)
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Scoring. CDC Clear Communication Index Score Sheet
(https://www.cdc.gov/healthcommunication/pdf/clearcommunicationindex/fillableformmay2013.
pdf) was used for Website records. The result obtained is based on 20 scored items. The scores
were added up according to the Yes =1, or No = 0 answers. Questions 1-11 in Part A, 11 scores,
and questions 12-20 in Parts B (3 scores), C (3 scores), and D (3 scores) that may not apply to all
resources. For calculation, the total score according to the instruction, the total point that each
record earned (numerator) was divided by and multiplied by 100 (Note: Online tool does the
required math). If the total score was 90 or above, it was addressed most of the required items
that make the record easier to understand and use. If the total score was 89 or below, it means the
record needed revision and improvement. CDC index was chosen over similar quality appraisal
tools introduced in literature [32, 35,36] since it has been identified as a comprehensive tool for
appraisal of health information in different formats (print and web, Facebook, written scripts,
Tweets, infographics). However, CDC index has not been used or validated for video format
resources. In fact, there was no standardized tool or guideline for evaluating the quality of online
information in video format [27]. However, CDC published a social media guideline and best
practice on the process of preparing videos for CDC YouTube channels. This includes a list of
recommendations for high-quality consumer-friendly video resources [28]. Therefore, in addition
to the CDC Clear Communication tool, the guideline was also used to appraise the quality of
video format resources in this study. The guideline evaluates video records in some further
domains including videos’ content, authorities, length, date, reference, title, description,
keywords, category, and playlist. The total scoring added up similar to websites score (20

points).


https://www.cdc.gov/healthcommunication/pdf/clearcommunicationindex/fillableformmay2013.pdf
https://www.cdc.gov/healthcommunication/pdf/clearcommunicationindex/fillableformmay2013.pdf
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Two independent evaluators (SM and JC) participated in a training session (calibration
exercise) for the CDC index scoring of resources. Their scores were gathered and compared to
resolve the differences. Where there was disagreement, the resource was revisited and discussed.
If disagreements remained, a third reviewer (DH) was consulted to reach a consensus.

Data analysis. Summary statistics and descriptive analysis were used to synthesize data
regarding the characteristics of online resources. If data were normally distributed, mean and
standard deviations, minimum, and maximum were used, if data were not normally distributed or
presented in a categorical format, median and interquartile range (IQR) or numbers and

proportions were used.

Results

Search strategies. The search yielded 2944 links, of which 2304 records were excluded
after screening. From the remaining 640 records, 585 records were excluded for reasons relating
to animal vaccination, not parent-targeted, anti-/ pro-vaccine debates, not childhood
immunization, and duplicates (Figure 1). Fifty-five records were identified for inclusion. In
addition, 4 records were added to the final list based on the expert informants’ suggestions and 6
records were added while browsing the original records. Consequently, 65 records were included
and appraised for quality, 55 in website format and 10 in video format.

A full list of included resources in both website and video format with their
characteristics is provided in Table 1. Most records were categorized as educational resources
posted by health care organizations (36, 55%) or professional associations (22, 34%). The
remaining records were posted by an academic institute (2, 3%), were web pages hosted by
individuals (2, 3%), online encyclopedias (2, 3%), or had no identified affiliation (1, 2%).
Although no location restriction was applied to the search strategy, most resources (52, 80%)

were produced in North America (25 in Canada, 27 in the USA) and the remaining resources
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were produced in Australia, UK, New Zealand, South Africa, Switzerland, and Norway (9, 14 %)
or unknown (4, 6 %). Thirty-seven resources (57%) had been updated or uploaded in the last 7
years (earliest May 2012 to the latest January 2019) and no date was provided for 28 resources
(43%). Assessing the Internet domain of the 55 websites, most records had a country code (24,
44 %) (i.e., .ca, .au.), or had generic domains used for general purposes such as commercial or
non-profit organizations (i.e., .com, .org) (23, 42%). Eight records (14%) had a sponsored
domain, used by businesses or industries (i.e., .edu, .gov).

Table 1. Characteristics of included resources

Regarding the 10 video resources, the earliest video was uploaded in May 2012 and the
most recent was uploaded in March 2017. The median number of the videos’ statistics are as
follows, number of views 13,123 (IQR 66,661.25, Min 203, Max 132,654), number of “likes” 30
(IQR 2.75, Min 0, Max 80), number of “dislikes” 2 (IQR 2.75, Min 0, Max 25), and number of
comments 0 (IQR 11.75, Min 0, Max 25), length 114 seconds (IQR 134.5, Min 81, Max 788).
The following theme was emerged after reviewing the content of 10 included videos: benefits of
childhood vaccination, understanding the routine childhood vaccination schedule and reminders
tools, risks of not getting a child vaccinated, pain management strategies to reduce the needle
pain. More information about videos’ uploaded date, affiliation, and country of origin, CDC
Clear Communication score and inclusion of pain management information are shown in Table
1.

Quality appraisal. The overall mean CDC Clear Communication Index score of the
website resources was 60% + 0.19 (Min 14% and Max 93%) with a range of 33% to 87%.
Results of the website resources in the four domains were, Part A (main message and call to

action, language, information design, state of the science), mean scores of 66% + 0.24, Part B
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(behavioral recommendations), 70 % + 0.28, Part C (numbers), 69% + 0.14, And part D (risks),
60% + 0.28. Out of all eligible websites and videos, only three resources (5%) met the CDC
guideline score of at least 90%, considered as acceptable quality to be published online. The
large majority of resources (62, 95%) scored below 89% [2]. The list of scores for each resource
is provided in Table 1.

Pain management strategies. Of the 65 resources, 30 (46%) included information about
pain management strategies during vaccination, including breastfeeding (24, 37 %), skin to skin
care (4, 6 %), holding (27, 41%), sweet solutions (22, 34%), distraction (i.e., watching videos,
blowing bubbles, singing , toys) (27, 41%), non-nutritive sucking (6, 9 %), nutritive sucking i.e.,
bottle feeding (2, 3%), stroking (6, 9 %), swaddling (2, 3%), topical anesthetic (EMLA or
Ametop) (16, 25%), talking (23, 35 %) (Figure 2).

Of the 35 (54%) resources that did not include information about pain management
strategies, 14 resources referred to other websites providing pain management information via
embedded links. However, these links were not clearly identified in the original resource and
were not assessed. As a side note, even when resources did include information about pain
management, it was not easy to navigate them on the websites according to the time required for
an author to locate them (~ 5-10 min). However, evaluating the navigation trail of resources was
not the aim of this study and requires further analysis.

Figure 2. Vaccination pain management strategies addressed in resources

Discussion

This environmental scan demonstrated that the Internet and social media platforms are
sources of information about infant vaccination for parents. However, only 5% met the CDC
rating for quality and less than half included information about recommended pain management

strategies to use during vaccination. When resources did include pain management information,
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it was not easily identifiable on the websites as it was frequently buried under other health
information or vaccine safety information. Evaluating the ease of access to these resources was
not the focus of this study. While the quality and accuracy of online information need significant
attention, being easy to locate and navigate to relevant information is important as well.

In comparison with similar studies, Dol et al. (2018) evaluated the quality of online
resources available to parents of preterm infants requiring neonatal intensive care. They included
197 websites and reported that the most common topics covered were the experience of being a
parent of a preterm infant, health concerns, skin-to-skin care, and breastfeeding and feeding
problems. However, the issue of neonatal pain was discussed in only 10 (5%), whereas in our
study it was discussed in 30 (46%) resources. In addition, recent systematic reviews of YouTube
videos determining the use of recommended pain management strategies during the needle-
related painful procedure in infants and children [21,30,31] reported sub-optimal use of
recommended pain management strategies. Thus, our findings continue to highlight the sub-
optimal inclusion of infant pain management information in publicly available online parent-
targeted resources.

In terms of the health information quality, the results of this study showed that only 5%
included resources considered as acceptable quality resources based on the CDC Clear
Communication Index. In fact, most resources scored as poor to moderate quality. Consistent
with these results, assessment of 75 publicly accessible vaccination resources for Australian
parents with a researcher-made 43-item quality appraisal tool in six domains (disclosure of
ownership, transparency of sponsorship, mission of site, quality of information, accountability to

users, and quantity of information) resulted in a mean quality score of 55% [32].
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In addition, other studies examining online information available to parents with a child
affected by a different health problem such as preterm newborns [22], clubfoot [33], and epilepsy
[34] demonstrated similar results to this study with poor-to moderate quality. In contrast to our
study, websites included in those studies were evaluated by the DISCERN tool (a standard tool
for quality appraisal of written health information on treatment choices) [35]. Furthermore, a
systematic review of 79 studies, evaluating 5941 publicly accessible websites and 1329 web
pages about consumer health information, demonstrated that 70% of the online information was
of poor quality [36].

Screening for the eligible resources in this current environmental scan identified a large
number of anti-vaccination websites. In fact, as shown in Figure 1, 748 resources were excluded
for this reason. Most of the websites promoting anti-vaccination information were found on
social media sites, nor were they owned by reputable healthcare or academic organizations or
foundations. In addition, in a systematic review of 87 YouTube videos about vaccination, more
than two-thirds of videos (65.5%) promoted anti-vaccination messages [37]. Although the
assessment of the anti-vaccination movement was not the aim of this study, it was evident that
huge amounts of time and resources were spent on anti- or pro-vaccination campaigns.

There is a need to improve online parent-targeted resources pertaining to pain
management during vaccinations. Several informative resources aiming to improve pain
management during early childhood vaccinations were produced by reputable sources in video
and website formats. For example, the Canadian Institutes of Health Research (CIHR)-funded
HELPInKIDS team posted a 13:08-minute video on YouTube explaining different
pharmacological and psychological strategies useful for parents to use during their babies’

vaccination (https://www.youtube.com/watch?v=50qgalFag5eQ) [38, 39]. Another example is


https://www.youtube.com/watch?v=5Oqa1Fag5eQ)
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the Be Sweet to Babies video series developed professionally at the Children’s Hospital of
Eastern Ontario (CHEO) showing parents and nurses how to use breastfeeding and small
amounts of sweet solutions as pain management strategies during vaccination [40,41] in three
separate brief videos showing: a) breastfeeding during 2-month vaccination
(https://www.youtube.com/watch?v=FrKmAth4ZGc&list=PL1Zczt8t4 Ac8cW3pbuRKJAEs3SoC
5y8MB&index=9), b) breastfeeding during 6-month vaccination
(https://www.youtube.com/watch?v=55tejVjzzwE&list=PLIZczt8t4Ac8cW3pbuRKJAES3SoC5y
8MB&index=12) and c) sucrose in infants less than 12 months of age during vaccination
(https://www.youtube.com/watch?v=7NDJ463j2il&list=PLI1Zczt8t4 Ac8cW3pbuRKJAESs3SoC5y
8MB&index=16).

Although the focus of this study was not the evaluation of online information-seeking
behaviour among parents, the amount of poor-quality and misleading information is concerning”.
It is important for health care providers and health agencies to be aware of the online parent-
targeted content relating to childhood vaccinations in order to ensure that accurate and high-
quality information is available. In fact, poor quality or inaccurate information can have negative

effects on health behaviours and uptake of recommended public health interventions [37].

Strengths and Limitations

To our knowledge, this is the first study to critically appraised available online parent-
targeted information regarding pain management during infant vaccinations. Having two
reviewers independently appraise the quality of resources adds to the study’s strengths. However,
this study had some limitations. Given the dynamic status of online information and to reduce
interference with previous search results, attempts were made to reduce the change in the search
results by screening all output in the span of one day. However, publicly accessible online

information needs frequent monitoring to keep up with the myriad of resources posted. In this


https://www.youtube.com/watch?v=FrKmAth4ZGc&list=PLlZczt8t4Ac8cW3pbuRKJAEs3SoC5y8MB&index=9)
https://www.youtube.com/watch?v=FrKmAth4ZGc&list=PLlZczt8t4Ac8cW3pbuRKJAEs3SoC5y8MB&index=9)
https://www.youtube.com/watch?v=55tejVjzzwE&list=PLlZczt8t4Ac8cW3pbuRKJAEs3SoC5y8MB&index=12)
https://www.youtube.com/watch?v=55tejVjzzwE&list=PLlZczt8t4Ac8cW3pbuRKJAEs3SoC5y8MB&index=12)
https://www.youtube.com/watch?v=7NDJ463j2iI&list=PLlZczt8t4Ac8cW3pbuRKJAEs3SoC5y8MB&index=16)
https://www.youtube.com/watch?v=7NDJ463j2iI&list=PLlZczt8t4Ac8cW3pbuRKJAEs3SoC5y8MB&index=16)
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study, the popular search engines Google, Twitter, Facebook, and YouTube were screened for
publicly accessible parent-targeted childhood vaccination resources. However, there are other
search engines that exist such as Bing, Yahoo, or Ask.com that parents might be using to access
health information. In addition, although the most common search terms suggested by Google
Trend were used in this study, it is possible that parents may use different search terms and
therefore, may obtain different search results. Moreover, if parents look further there is a chance

that they might find relevant information in the records that were excluded in this study.

Conclusion

This environmental scan of online parent-targeted resources relating to infant vaccination
included 65 resources, most of which lacked accurate and easy to find information about
effective pain management strategies. This highlights the need to develop accurate, trustworthy
high-quality parent-targeted resources and disseminate through knowledge translation
interventions aimed at improving the use of recommended pain management strategies during
infant vaccination. Further research is required to evaluate the efficacy of such interventions to
change parental behaviours and its impact on their engagement to use recommended pain
management strategies during infant vaccinations is required.
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Figure 2. Vaccination Pain Management Strategies Addressed in Resources
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Table 1. Characteristics of Resources

125

Resource name and URL Record | CDC Affiliation Country of | Updated/ Pain
type Score origin uploaded | Managem
(%) Date ent
addressed

Children’s Minnesota Website 93 HCO* USA N.R** Y
Colorado Children's Immunization Coalition (CCIC) Website 90 | Associations USA N.R N
NSW government health Website 90 HCO Australia N.R N
CAN IMMUNIZE Website 87 | HCO Canada 12.2018 Y
Vaccinate Oklahoma Website 86 | Associations USA N.R Y
Government of Canada Website 85 HCO Canada 11.2018 Y
The vaccine mom Website 85 | blogs N.R N.R N
Minnesota Childhood Immunization Coalition Website 85 | Associations USA N.R N
Reduce the pain of vaccination in babies VIDEO 85 HCO Canada 3.2015 Y
The Vaccine Schedule | Parents VIDEO 80 | Associations USA 10.2013 N
Children's Hospital of Philadelphia Website 80 | Academic institute USA 5.2017 N
Childhood immunisations — what to expect VIDEO 80 HCO Australia 5.2014 N
| VACCINATE Website 78 | Associations USA N.R Y
Breastfeed to minimize vaccination pain - 2 months VIDEO 76 HCO Canada 10.2016 Y
Breastfeed to minimize vaccination pain — 6 months VIDEO 76 HCO Canada 2.2017 Y
Give sweet solutions to minimize vaccination pain VIDEO 76 HCO Canada 3.2017 Y
The Hospital for Sick Children Website 75 HCO Canada 7.2018 N
It's Ok to ask Website 75 HCO USA N.R N
Healthed, helping newzealander stay healthy Website 75 HCO New Zealand | 2.2018 N
Protecting Your Child: Understanding Childhood Immunisation VIDEO 75 HCO Australia 12.2014 N
Government of Ontario Website 73 HCO Canada 8.2018 Y
The California Immunization Coalition Website 73 | Associations USA N.R Y
HELPinKids&Adults Website 71 HCO Canada N.R Y



https://www.childrensmn.org/services/care-specialties-departments/pain-program/childrens-comfort-promise/
https://www.childrensimmunization.org/
http://www.immunisation.health.nsw.gov.au/
https://learn.canimmunize.ca/en/knowledge-centre
https://vaccinateoklahoma.org/
https://www.canada.ca/en/services/health/campaigns/childhood-vaccines.html?utm_source=google&utm_medium=cpc_en&utm_content=imm_3&utm_campaign=vaccines-18&utm_term=Child%20immunization
http://www.thevaccinemom.com/
https://vaxmnkids.wordpress.com/
https://www.youtube.com/watch?v=5Oqa1Fag5eQ
https://www.youtube.com/watch?v=-QKyI2ujtvg
http://www.chop.edu/centers-programs/vaccine-education-center
https://www.youtube.com/watch?v=avL-YSvIF3A
https://ivaccinate.org/michigans-childhood-immunization-rate-among-nations-worst/
https://www.youtube.com/watch?v=FrKmAth4ZGc
https://www.youtube.com/watch?v=55tejVjzzwE&list=PLlZczt8t4Ac8cW3pbuRKJAEs3SoC5y8MB&index=12
https://www.youtube.com/watch?v=FrKmAth4ZGc
https://www.aboutkidshealth.ca/Article?contentid=1986&language=English
http://oktoaskvt.org/ask/
https://www.healthed.govt.nz/resource/childhood-immunisation
https://www.youtube.com/watch?v=QxViTa37G1g
https://www.ontario.ca/page/vaccines
http://www.immunizeca.org/
http://phm.utoronto.ca/helpinkids/resources.html
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Australian Government, department of health Website 70 HCO Australia 8.2018 N
Immunizenevada Website 70 Associations USA N.R Y

Voices for vaccines Website 68 | Associations USA 12.2016 N

the Colorado Children's Immunization Coalition Website 68 | Associations USA N.R N
Immuizealberta Website 65 HCO Canada N.R Y

The Centre for Pediatric Pain Research Website 63 HCO Canada N.R Y
PATH's Vaccine Resource Library (VRL) Website 63 Encyclopaedias N.R 2.2018 Y
Vaccines.gov Website 63 HCO USA 7.2018 Y

Immunization Action Coalition Website 60 | Associations USA 1.2019 N
Parenting in Ottawa Website 57 | Associations Canada 1.2019 Y

American Academy of pediatrics Website 57 | Associations USA 3.2014 Y
Vaccinate your family Website 56 | Associations USA 12.2018 N

Immunize Canada Website 55 | Associations Canada 5.2018 Y

Immunizebc Website 55 HCO Canada 5.2018 Y

Centers for disease control and prevention Website 55 HCO USA 4.2016 Y
Government of Newfoundland and Labrador Website 55 HCO Canada 12.2018 N
Vaccines For Children VIDEO 53 HCO USA 5.2012 N

Arizona Partnership for Immunization Website 52 | Associations USA N.R Y
Childhood Immunizations VIDEO 50 HCO Canada 2.2016 N
Norwegian Institute of Public Health Website 50 HCO Norway 11.2018 N
Porcupine Health Unit Website 50 HCO Canada N.R N

NHS Choices Website 50 |HCO UK 7.2016 N

parents of kids with infectious diseases Website 50 | Associations Canada N.R N
Haldimand-Norfolk Health Unit Website 47 | Associations Canada N.R N
Vaccines for Africa Website 46 | Academic institute South Africa | 3.2017 Y

Kansas Immunization Program Website 45 HCO USA N.R N
Saskatchewan Health Authority Website 45 HCO Canada N.R N

BC Pediatric Society Website 43 | Associations Canada N.R N



https://beta.health.gov.au/health-topics/immunisation
http://www.immunizenevada.org/
https://www.voicesforvaccines.org/home/
https://www.childrensimmunization.org/
http://immunizealberta.ca/i-want-immunize/preparing-immunize
http://pediatric-pain.ca/resources/needles-dont-have-to-hurt-parentscanada/
http://www.vaccineresources.org/index.php
https://www.vaccines.gov/about.html
http://www.immunize.org/
https://www.parentinginottawa.ca/en/reporting-immunizations.aspx
https://www.healthychildren.org/english/safety-prevention/immunizations/Pages/default.aspx
http://www.vaccinateyourfamily.org/
https://immunize.ca/
https://www.immunizebc.ca/
https://www.cdc.gov/vaccines/index.html
http://www.health.gov.nl.ca/health/publichealth/cdc/immunizations.html
https://www.youtube.com/watch?v=_bt8Zcp2riU
http://www.whyimmunize.org/
https://www.youtube.com/watch?v=KSIeIsSTs64
https://www.fhi.no/en/id/vaccines/childhood-immunisation-programme/
http://www.porcupinehu.on.ca/en/your-health/vaccines-and-immunization/childhood-vaccines-and-immunization/
https://www.nhs.uk/conditions/vaccinations/childhood-vaccines-timeline/
http://www.pkids.org/diseases/pertussis.html
https://hnhu.org/health-topics/immunization/
https://hnhu.org/health-topics/immunization/
http://www.kdheks.gov/immunize/parentInfo.htm
http://www.rqhealth.ca/departments/Immunization
http://www.bcpeds.ca/families/immunization/
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Maine Immunization Program Website 42 | Associations USA N.R N
Caring for kids Website 40 | Associations Canada 5.2018 Y
Vaccine information you need Website 40 HCO USA 5.2018 Y
DTP vaccination VIDEO 40 | NA N.R 7.2014 N
Childhood immunizations in the United States Website 37 Encyclopedias USA 12.2018 N
World Immunization Week Website 37 HCO Geneva 9.2015 Y
Emedicine health Website 37 Associations USA N.R N
California vaccine for children Website 36 HCO USA N.R N
interior health Website 35 HCO Canada N.R N
Vaccine Awareness and Research (CVAR) Website 33 HCO USA N.R N
Canadian Paediatric Society Website 31 | Associations Canada 5.2018 Y
MedlinePlus Website 25 HCO USA 10.2017 Y
The scientific parent Website 25 | blogs N.R N.R N
Government of Nunavut Website 14 HCO Canada N.A Y

*Health Care Organization
**Not Recorded



https://www.maine.gov/dhhs/mecdc/infectious-disease/immunization/
https://www.caringforkids.cps.ca/handouts/immunizations-index
http://www.vaccineinformation.org/
https://www.youtube.com/watch?v=VWQoYUYqFn4
https://en.wikipedia.org/wiki/Childhood_immunizations_in_the_United_States
http://www.who.int/campaigns/immunization-week/2018/en/
https://www.emedicinehealth.com/immunization_schedule_children/article_em.htm
http://eziz.org/resources/parented/
https://www.interiorhealth.ca/YourHealth/Immunization/Pages/default.aspx
https://www.texaschildrens.org/departments/vaccine-awareness-and-research-cvar
https://www.cps.ca/en/issues-questions
https://medlineplus.gov/childhoodimmunization.html
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Chapter 5 - Integrated Discussion
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In this chapter, the key findings of the two studies in this dissertation are summarized.
Findings are then discussed, compared and contrasted with related studies in the field, as underpinned
by the KTA framework. A separate section of unplanned outcomes; namely, the impact of anti- or
pro-vaccination movements will be discussed. Finally, implications for nursing practice, education,
policy, and research in vaccination pain management of infants will be presented.

Through this dissertation, the key aim was to improve the use of recommended pain
management strategies during infant vaccination. In line with this aim, two discrete, but inter-related
studies were conducted. They are discrete because they are two independent studies and the results of
one study were not required for the other study to be conducted. However, they are inter-related as
they both contribute to improving the knowledge and practice of pain management for infants during
vaccination in unique yet related ways. Both studies are informed by the KTA framework and focus
on knowledge creation, dissemination and implementation phases of the KTA cycle. In this
integrated discussion chapter, the key results of the two studies are presented within a discussion of

the common and divergent findings in other studies in the literature.

Key Findings of Study 1

A pilot RCT of parent-targeted KT interventions delivered prior to vaccination of infants was
conducted, in which online platforms were used to deliver and evaluate the interventions for parents
as well as evaluate all the study processes. Study 1 was an evaluation of the feasibility, acceptability,
and preliminary efficacy of parent-targeted interventions for improving the use of recommended pain
management strategies during infant vaccination. Findings showed the online recruitment strategy
and delivery of information (parent-targeted and mediated KT interventions) to parents about
vaccination pain management, used in this study, is acceptable however the feasibility could be

improved, especially regarding the MI-based intervention. Based on the KTA cycle step of tailoring
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evidence to the local context, both interventions were designed to help translate the evidence into
practice through use of parent-friendly resources. In addition, the AS&Q was designed to guide
parents in the process of decision making by supporting them to express their personal values. The
results of Study 1 however, showed no significant difference in the use of pain management
strategies between the two groups. Therefore, there was insufficient evidence to support the efficacy
of the MI-informed AS&Q intervention in addition to the Be Sweet to Babies videos and tip sheet, in
improving the use of recommended effective pain management strategies during infant vaccination.
However, pilot studies are not designed to establish the efficacy of interventions (Thabane et al.,
2010). Yet, parents in this intervention 2 group felt more confident to use any of the three
recommended pain management strategies than at baseline (30%) and all intended to use the pain
management strategies in the future. This does highlight the potential benefit of the MI-informed
AS&Q intervention.

In addition, results of Study 1 showed that the parent-targeted and mediated interventions (Be
Sweet to Babies videos and a tip sheet) may increase the use of effective pain management strategies
during infants’ vaccination. In fact, the Be Sweet to Babies videos and accompanying tip sheet
resulted in increased use of effective pain management strategies during vaccination to 44% more
than what they reported in the baseline survey. This substantial increase in the use of any pain
management strategy from baseline can be considered a clinically important difference (Grimshaw et
al., 2006). It is also above the reported utilization rates of effective pain management strategies in
similar studies of implementation of parent-targeted education relating to vaccination pain
management (Taddio, Parikh, et al., 2015; Taddio, MacDonald, et al., 2014; Taddio, Smart, et al.,

2014).
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Key Findings of Study 2

An environmental scan of online publicly accessible resources (Google, YouTube, and social
media networks such as Facebook, and Twitter) was conducted to investigate the quality of online
parent resources. In line with the KTA cycle, in Study 2, existing online-based resources about
vaccination pain management were identified, summarized and reviewed to create a knowledge base
about what was publicly available. A total of 65 resources were included in the environmental scan.
In addition to evaluating the quality of online parent-targeted resources, the contents of the same
resources were further assessed for information related to pain management strategies during infant
vaccination. Findings showed most publicly accessible online parent-targeted vaccination resources
were of poor to moderate quality, and most resources did not contain easy-to-navigate information
related to effective pain management strategies. In fact, according to the CDC Clear Communication
Index, only three of the 65 (5%) resources included in the environmental scan were scored as
acceptable with the other 62 (95%) needing further revisions.

In the following section of this chapter, the key results of the two studies are discussed to
inform the overarching aim of this dissertation, to improve the use of recommended pain

management strategies during infant vaccination.
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The Internet is a key source of information for parents, and social media is a significant
influencing factor in parents’ health behavior (Alshaikh et al., 2014). As new research evidence
emerges, using online platforms is increasingly playing an important role in the KTA cycle in
facilitating knowledge dissemination and delivery of interventions in a timely and effective fashion
(Gupta & McKibbon, 2013). Our findings highlighted that parents of infants and children are
increasingly seeking online information as a source of knowledge about needle pain management.
This is evident by a large number of views of many of the online resources identified in Study 2 and
the extremely rapid recruitment of participants via online means, and high satisfaction rate of
participating in Study 1. In addition, findings of similar studies about the evaluation of online pain
management resources showed similar results of large numbers of views (Harrison, Sampson, et al.,
2014; Farkas et al., 2015; Harrison, Wilding, et al., 2016; Campbell-Yeo et al., 2017).

However, our findings in Study 2, critical appraisal of the online resources about early
childhood vaccination, showed that Canadian parents when searching online for vaccination
educational resources are likely to find information with sub-optimal quality. The accessibility of
poor to moderate-quality public resources is concerning (Basch, Zybert, Reeves, & Basch, 2017).
Similar to our results, an appraisal of 75 vaccination information resources that were publicly
accessible to Australian parents showed that many resources were scored as low to moderate quality,
with a mean score of 55% (Wiley, Steffens, Berry, & Leask, 2017). In addition, other studies
evaluated the quality of online resources available to parents of children with different health
problems such as Talipes Equinovarus (clubfoot) (Kumar, Subramani, Veerapan, & Khan, 2014),
epilepsy (Cerminara, Santarone, Casarelli, et al., 2014), and issues related to preterm newborns (Dol
et al., 2018). Even though a different appraisal tool was used in these studies (DISCERN, a standard

tool for quality appraisal of written health information on treatment choices (Charnock & Shepperd,
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2004)), the findings were consistent with our results demonstrating low to moderate quality of online
information.

In terms of using the online platforms for participant recruitment and disseminating study
information, this dissertation showed that popular online platforms such as Facebook, Twitter, and
parents’ forums are feasible and acceptable pathways for reaching out to parents for knowledge
dissemination, study recruitment and implementation purposes of research. In Study 2, high numbers
of views of included resources highlighted the importance of popular online platforms for the
delivery of consumer-targeted KT resources. In addition, in Study 1, all interventions were delivered
to parents via online platforms. A pilot RCT method was used to evaluate the feasibility and
acceptability of the interventions and methods of information delivery. This is a suitable method as
there was no prior information on acceptability or feasibility of the online recruitment processes, data
collection processes and delivery of information. The pilot design allows the researcher to assess the
feasibility, acceptability, and fidelity of the study process, procedure, and interventions (Harrison,
Elia, et al., 2014; Thabane et al., 2010). To evaluate the feasibility of the study’s online processes, the
following outcomes were measured: i) the number of parents within a specified time period who
responded to the invitation to participate in the research; ii) the number of completed consent forms,
iii) the number of email addresses provided; iv) the number of completed surveys. The target sample
was 150 parents. In this study, 151 parents of infants were recruited in the space of one week. From
the original 151 parents, 89 parents completed the study process to the end, this was a response rate
of 59%. Although this 59% data collection completion rate from the original 151 is not optimal, this
response rate is higher than what has been reported before in studies using social media for
recruitment of participants. For example, response rates reported in a systematic review of ten studies

exploring the use of social media sites such as Facebook for data collection for health research,
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varied from only 2% to 27%, with an average of 12% (Alshaikh et al., 2014). Moreover, a scoping
review of 30 studies using social media to recruit participants into medical research reported a
median recruitment rate of 32% (Topolovec-Vranic & Natarajan, 2016). These authors stated that
Facebook was the most used social media platform with 28 of the 30 studies using Facebook for
study promotion and recruitment (Topolovec-Vranic & Natarajan, 2016). In line with these findings,
Alshaikh et al. (2014) in their systematic review of ten studies suggested using social network sites
for reaching younger populations and those who are challenging to reach, such as vulnerable and
isolated populations. They reported that in eight out of 10 of the included studies, Facebook was used
as a tool for data collection and participant recruitment and Myspace, and parental forums were used
for the remaining two studies (Alshaikh et al., 2014). Both reviews showed that social network sites
such as Facebook have the potential to be used in health research as a research tool to reach large
numbers of participants and facilitate the process of data collection (Alshaikh et al., 2014;
Topolovec-Vranic & Natarajan, 2016). More recently, Tustin et al. (2017) explored the effectiveness
of social media networks to reach parents to participate in a web-based vaccine hesitancy survey. A
large sample of Canadian parents (1097 parents) was recruited from Facebook within a short
timeframe (one-month campaign), with one researcher running the campaign and data collection. As
reported by Tustin et al. (2017), the response rate in their study was 23% (1097 of 4792 initially
clicked on the advertisement link) and the survey completion rate was 65% (1097 of 1696 people
who started the survey). They concluded that Facebook is a successful medium to recruit vaccine-
hesitant parents in Canada (Tustin et al., 2017). These findings are promising in terms of the
feasibility of online recruitment to reach out to parents for participation in research. For this current
study, the short duration of one week, in which 201 parents responded to the recruitment invitation,

may be due to factors such as widespread advertisement through social media, parent groups, and
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mailing lists. Furthermore, the topic of infant vaccination may have received more attention during
the recruitment phase of the study because of a measles outbreak and publicity about the need for
vaccination as well as subsequent publicity from the anti-vaccination movements. These factors may
have impacted the number of people searching for vaccination information online. In addition, for
compensation of participants’ time, a small incentive was offered to parents in our study ($10.00
coffee card) that may have positively influenced the recruitment rate. Quach et al. (2013) evaluated
the effect of incentives on online recruitment rates of Ontario parents, in a study about school
immunization. They reported that adding a small incentive ($5.00 gift card) significantly increased
the recruitment rate through social media from 16.5% (222/1346) (no incentive) in a five-month
recruitment period, to 83.5% (1124/1346) when an incentive was offered (Quach et al., 2013).
Regarding the acceptability of online platforms to recruit parents and deliver health information,
almost all participants in Study 1 were satisfied with the study requirements for enrolling, completing
the surveys and completing the intervention-related materials. In addition, almost all participants
reported that they would recommend the pain management strategies to other parents and nearly all
intended to use these strategies during their infants’ future painful procedures. Parents were satisfied
with participating in this study and they were interested in participating in future similar studies. This
highlights the acceptability of the study methods and interventions. In terms of subsequent results,
the fact that more than 95% of participants used at least one of the recommended pain management
strategies after the interventions highlights the potential feasibility of using an online approach to
change health behaviors in parents.

Regarding the evidence-based pain management strategies, findings of this dissertation
showed that recommended pain management information during vaccination was present in less than

half of the 65 publicly available online parent-targeted resources in Study 2. In line with this result, a
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quality appraisal of 197 websites available to parents of preterm infants requiring neonatal intensive
care in NICU (Dol et al., 2018), and systematic reviews of YouTube videos (Farkas et al., 2015;
Harrison et al., 2018; Harrison, Sampson, et al., 2014) reported infrequent inclusion of information
about effective pain management strategies during needle-related painful procedures in infants and
children. To address this sub-optimal access to resources, and use of pain management strategies
during infant vaccination, and in line with the KTA framework, in Study 1, a series of online KT
resources (Be Sweet to Babies vaccination videos and a tip sheet) was used as part of the parent-
targeted and mediated KT interventions aimed at supporting parents to use effective pain
management for infants undergoing vaccination. KT resources such as videos, factsheets, booklets
and websites can facilitate the process of understanding and application of evidence for knowledge
users, in this case, parents of infants (Kitson, & Straus, 2013). The Be Sweet to Babies vaccination
videos were also identified and included as a publicly available resource in Study 2. The decision to
use the Be Sweet to Babies videos in Study 1 were made before initiating Study 2, based on the
evidence of acceptability and feasibility videos in the previous studies by Be Sweet to Babies team
(Venegas, et al., 2019; Harrison, Larocque, et al., 2017; Harrison, Wilding, et al., 2016). The Be
Sweet to Babies videos have been produced in multiple languages for global use, and the Portuguese
language versions of the Be Sweet to Babies video series, showing the use of breastfeeding, skin-to-
skin contact, and sweet solutions during newborn screening was used in a different study. A cross-
sectional survey was developed and participants (both parents and HCPSs) caring for newborn infants
in Brazil were recruited by the "virtual snowball™ sampling method, to evaluate the use of the
Facebook platform to disseminate the video (Vieira, Harrison, Bueno, & Guimaraes, 2018). Findings
showed that after three months the Be Sweet to Babies Facebook page reached 28,364 views, in 45

municipalities across Brazil, 1531 people visited the page and 709 people completed the study
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questionnaires (46.3% response rate based on visits to the Facebook page). There were 1126 "likes",
and multiple positive comments. In addition, almost all respondents (99.7%) answered that they
would use one of the pain management strategies in future painful procedures. The authors concluded
that Facebook is a low cost, feasible and promising tool for data collection, knowledge dissemination
and evaluation of KT interventions in a short period of time (Vieira, Harrison, Bueno, & Guimaraes,
2018).

Several other informative video and online resources have also been produced, with the aim
of disseminating accurate evidence-based information about pain management during early
childhood vaccinations (Chan et al., 2013; Harrison, 2014; Taddio, et al., 2015). For example, the
cross-Canada multidisciplinary team, HELPInKIDS produced an informative KT resource for parents
in video format (https://www.youtube.com/watch?v=50galFag5eQ), which explains different
psychological and pharmacological strategies to reduce infant pain during vaccination (Taddio, et al.,
2015). This is a 13-minute video, much longer than the brief videos used in this current study. The
effectiveness of the HELPInKIDS video and educational materials in increasing the use of pain
management strategies by parents were evaluated in two different RCTs (Taddio, Parikh, et al., 2015;
Taddio, Smart, et al., 2014). For example, Taddio et al. (2015) showed that providing parents with a
shortened eight-minute-long version of the HELPInKIDS video and a written pamphlet, increased the
use of holding (51% vs. 19%), breastfeeding (25% vs. 8%), and sweet solutions (15% vs. 0%)
compared to the control group of parents who received no pain management information during the
initial and the follow-up (after two months) vaccination appointments. Furthermore, the education
group experienced a higher adherence to using the strategies in the follow-up appointments. In
another similar trial by Taddio et al. (2014), an additional 30-minute interactive presentation about

infant vaccination pain management was included in an educational package (video and pamphlet)


https://www.youtube.com/watch?v=5Oqa1Fag5eQ
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for the intervention group. The information was delivered in a prenatal class. Results showed that
using a one-time parent-targeted intervention increased the use of one or more of three pain
management strategies (topical anesthetics, sweet solutions, and breastfeeding). The use of any one
of the strategies was 17% higher in the intervention group compared to the control group, who only
received the standard prenatal written educational information. The utilization of one or more
effective strategies occurred in 34% of the intervention group and 17% of the control group.
However, participants in the education group reported higher rates of attempted yet unsuccessful
utilization (19%) of at least one pain management strategy (mostly breastfeeding) compared to the
control group (5%) (P = 0.001). This was stated to be due to the HCPs not supporting the mothers to
breastfeed. This shows the importance of having supportive clinicians, who know the evidence and
are supportive of using the evidence, in addition to parental education, to using recommended pain
management strategies. Similar to other studies (Taddio, Parikh, et al., 2015; Taddio, Smart, et al.,
2014), in this dissertation, breastfeeding was shown to be the most commonly used strategy during
vaccination of infants. This could be due to reasons such as a high proportion of mothers were
breastfeeding, and there may have been no access to sweet solutions at the vaccination clinics, sweet
solutions were not requested, or prepared or purchased beforehand.

Another example of a successful online network to reach out to parents and share information
about children’s pain management is a Canada-wide KT network called Solutions for Kids in Pain
(SKIP), based at Dalhousie University and co-led by Children’s Healthcare Canada. The SKIP
founders describe it as a science-media collaboration project (Chambers, 2019). SKIP, expanded
from the “It Doesn’t Have to Hurt” initiative, was launched in 2012 and co-led by a University
researcher and lead of the online parent forum, YummyMummyClub.ca. As a result of extensive

online dissemination, SKIP is now working with more than 70 partners (including researchers,
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policy-makers, and HCPs), and 48 different health organizations across Canada to improve children’s
pain management by mobilizing evidence-based solutions (Chambers, 2019).

In study 1 of this dissertation, there was insufficient evidence to support the efficacy of the
MI-informed AS&Q intervention, in addition to the Be Sweet to Babies videos and tip sheet
delivered online to parents, in improving the use of recommended effective pain management
strategies during infant vaccination. The following points may explain potential reasons why the
AS&Q intervention was not successful in increasing the use of effective vaccination pain
management strategies in our study: i) the one-time and online nature of intervention delivery to
participants, i) the long delay from the delivery of information to the time of practice (up to three
months), iii) lack of statistical power in the pilot study design and iv) lack of guarantee that parents
read and understood the materials. Further exploration of such online administered Ml-based
behavioral change interventions is needed to further understand the potential benefits of this approach
when delivered in a written form via online platforms. Thus, there is a need for further research to
develop, modify and re-evaluate the MI-based interventions more extensively in the area of infant
pain management.

Overall, both studies of this dissertation showed that the Internet is an important influencer on
parents’ knowledge and subsequently on their health behavior in their infant vaccination practices. In
addition, the importance of dissemination of KT resources on popular publicly accessible online
platforms to parents was highlighted. However, the current lack of publicly accessible high-quality
information on online platforms relating to vaccination pain management highlights the need for
improvement in the content and quality of information. In addition, online popular social media
platforms need to be considered as important and effective communication venues for the public

from health authorities and policy makers. In a parallel approach, academic and clinical settings have
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a responsibility to ensure HCPs are up-to-date with evidence-based strategies in vaccination pain
management. This synchronized approach may lead to both HCPs and parents to be better informed
to improve the pain care of infants during vaccination. The pilot study findings of this dissertation
have informed the need for, and processes for conducting a full-scale trial in the future.

Unplanned Outcome: The Impact of Anti- or Pro-Vaccination Movement

This dissertation did not aim to evaluate the impact of the vaccine safety movements on
health behaviors among parents. However, both studies completed for this dissertation were
influenced by these movements. While screening for the eligible resources to include in Study 2,
many resources were recognized as information concerned with vaccine safety (pro- or anti-
vaccination). These resources did not meet the inclusion criteria of Study 2 and were excluded.
However, it was evident that Facebook was a key online platform used by anti-vaccination
movements to disseminate their information. The information provided by the anti-vaccination
groups was not seen on resources provided by any reputable healthcare or academic organizations or
professional groups in Study 2.

The recruitment of participants for Study 1 may also have been influenced by the pro- anti-
vaccination movements. Recruitment procedures of Study 1 occurred at the time of a Measles
outbreak in Canada (fall, 2018) which might have led some parents to view our advertisement posts
while they were searching for vaccine safety information. This might have helped the rapid
distribution of study advertisement posts and as a result, increased the number of people who were
recruited in the study. More specifically, some parents wrote supportive comments under the
advertisement posts, encouraged other parents to join the study and showed interest in learning more
about improving the vaccination experience of their infants. However, some parents provided

discouraging feedback in response to the advertisement post. This included anti-vaccination
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comments placed under the advertisement posts, which resulted in one of the advertisement posts
being removed from a popular parent forum by the moderators to avoid further tension among the
members. Some online platforms with large numbers of members (e.g. Facebook groups, or parents’
forums) declined to post the advertisement of Study 1 due to a history of conflicts between the anti-
and pro-vaccination groups.

Although the evaluation of the anti-, pro-vaccination movement was not the aim of this
dissertation, it was evident in the online resources that considerable effort was put into these
campaigns. Similar to our findings, two systematic reviews of YouTube vaccination videos revealed
that over 66% of videos (Basch et al., 2017) and 40% of comments (Harrison, Sampson, et al., 2014)
had an anti-vaccination content. Moreover, in similar studies by (Tustin, 2017; Tustin 2018),
evaluation of the content of comments relating to online vaccination resources showed “non-
positive” comments, which were related to misinterpretation about the risk of vaccination, the right to
choose without judgment, mistrust in pharmaceutical industry/government/HCPs and past negative
experience with vaccination. On the other hand, positive comments about vaccination were about
explaining the risks of not vaccinating for children and the public, and judgments on the knowledge
level of anti-vaccinators. Finally, it is noteworthy to mention that using online platforms for health
research can be influenced by online trends focusing on subjects that were not in the scope of the

study.

Summary

To our knowledge, this dissertation is the first study that has critically appraised available
online parent-targeted information regarding pain management during infant vaccinations. In
addition, this is the first study to our knowledge to evaluate the use of an MI-based technique in
health behavior change of parents for vaccination pain management. The online nature of the study

added to the novelty of the study since it reduces the risk of contamination bias between participants.



VACCINATION PAIN MANAGEMENT FOR INFANTS 142

The consistency in the delivery of educational materials (videos and pamphlets) to all participants in
both the intervention and control groups helped support the ethics and standards of care in the
dissemination of evidence-based knowledge of pain management to all participants regardless of the
allocated study group.

This dissertation provided evidence of the importance of online social media platforms in
disseminating information relating to childhood vaccination pain management practices and
knowledge. Overall, although most parents were breastfeeding, suboptimal use of pain management
strategies, lack of confidence and self-advocacy behavior in parents for the use of these strategies,
and the lack of high-quality vaccination pain management resources were the main barriers
discovered in this dissertation. Thus, there is a need to address the insufficiency of quality online
information and barriers to vaccination pain management. Moving forward with the incorporation of
online platforms and social media networks, effective KT resources such as the Be Sweet to Babies,
HELPInKIDS and the SKIP videos need to be widely shared with parents, HCPs, and organizational
leaders. This research provides evidence about the importance of online platforms in the
dissemination of knowledge and delivery of KT educational resources to parents. This study has
contributed to the knowledge and practice of health behavior change in vaccination pain care.
Furthermore, it has highlighted that the use of social media networks is a promising knowledge
dissemination strategy and has the potential to be used as an effective tool for data collection and
recruitment of research participants.

Considering the online and multi-faceted nature of the study, the feasibility of the study
procedure is promising in terms of using similar recruitment processes for larger studies in the future.
However, given the small size, no significant difference between groups in using the recommended

pain management strategies, the use of AS&Q intervention for a larger RCT remains questionable
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and the results of this pilot study cannot provide valid estimates to guide power calculations for

larger RCTs.
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Implications of Findings

This dissertation makes a substantial contribution to the body of evidence in relation to infant
vaccination pain management, knowledge translation, and research methods. This section provides
insight into the implications of these findings in nursing, nursing research, policy, and education.

Implications for practice. Findings of this dissertation highlight the importance of parent-
targeted and mediated educational resources and the use of online popular platforms for the delivery
of information about vaccination pain management in the diverse clinical settings where vaccinations
take place. The findings may provide guidance in facilitating the administration of effective pain
management strategies during the vaccination of infants in clinical settings by promoting the use and
availability of high quality parent-targeted KT resources such as the tip sheet and videos, and
guidance to access credible online resources for parents. Popular online platforms can be used for
raising awareness for both HCPs and parents, by disseminating high quality KT resources (Alshaikh
etal., 2014).

In addition, equipping HCPs with the necessary knowledge, resources, and guidance to
support parents may support parents further to use these strategies during their infant’s vaccination
(Taddio, Ipp, et al., 2014, Taddio, Shah, et al., 2013). Settings may accommodate the use of any of
the effective pain management by ensuring mothers have sufficient time and privacy, especially if
breastfeeding, or have access to sucrose vaccination clinics. In addition, the importance of the
parents' role, and their engagement in the pain care of their infants could be highlighted during
parental education sessions such as prenatal sessions or at the time of newborn screening. In fact,
educating parents beforehand may increase the adoption of pain management strategies as well as

parents' comfort level and confidence in advocating for breastfeeding during upcoming vaccinations
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or, if breastfeeding is not possible, sweet solutions and upright secure holding (Taddio, Smart, et al.,
2014).

Implications for future research. The successful online recruitment process and effective
delivery of information to parents in a cost- and time-efficient approach supports the use of online
recruitment strategies and delivery of the interventions to parents about vaccination pain management
for future studies. However, as a result of no significant difference between the study groups after
delivery of the interventions, the use of AS&Q intervention for a larger RCT remains questionable.
Additional evaluation is required to improve the use of such MI-components delivered online, in
future research.

In this dissertation it was shown that there is no validated standardized tool to critically
appraise the quality of resources in video format, thus, the development of a comprehensive, multi-
faceted and validated tool that is compatible with different resources in different formats (e.g.,
websites, blogs, social media pages, videos, infographics, and handouts) is warranted.

Findings of this dissertation showed an increase in knowledge and use of effective pain
management strategies almost two months after the intervention, however, it is not known whether
parents retain the knowledge demonstrated in the KT materials, for future painful procedures of their
infants. Research with a longer follow-up period may help evaluate the retention of knowledge and
change in the health behavior of parents about infant vaccination pain management (Taddio, et al.,
2015 & 2014; Chan, et al, 2013). A longitudinal study to measure the sustainability of knowledge
retention 12 months vaccination is therefore suggested.

The pilot RCT was completed mostly by educated Caucasian mothers living in Canada.
Therefore, comparing the results in other groups and targeting a more diverse population including

lower socioeconomic groups and more culturally diverse groups is warranted.
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Implications for policy. Health care leaders and policy makers play an important role in
prioritizing and championing the use of recommended evidence-based practice strategies (Sarkies,
Bowles, Skinner, et al., 2017). In order to facilitate the use of pain management strategies, public
health leaders may consider the principals of effective pain care for infants in the process of policy-
making by ensuring the inclusion of information in the clinical practice guidelines, and HCPs’
adherence to the guidelines. Public health organizational leaders may help accommodate the use of
the recommended pain management strategies by providing free sweet solutions and comfortable
environments for mothers to breastfeed their infants. Health care managers can help to ensure that the
HCPs are trained and aware of these strategies to support the parents’ decision for their infant pain
care.

In addition, online posting of reliable KT resources such as professionally produced videos
and written information by public health authorities on popular online platforms may help increase
the credibility and trustworthiness of KT resources about pain management during vaccination. The
development of a well-managed online platform consisting of a collection of professionally produced
KT resources accessible to both parents and HCPs would mitigate the problems of poor-quality
online information (Wiley et al., 2017; Charnock & Shepperd, 2004; Eysenbach, 2002). Finally,
scientists and policy makers should not underestimate the impact of social media influencers such as
popular parenting bloggers or celebrities on promoting health behavioral changes among parents.
Reaching out to public figures may help to promote the latest innovations and knowledge in
vaccination pain management. A successful example of this strategy was “It Doesn’t Have to Hurt”
in partnership with a well-known online personality from “YummyMummyClub.ca”. (Chambers,
2019).

Implications for education. The KT interventions evaluated in Study 1 may build
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knowledge, readiness for change, and confidence in parents towards health behavior changes in
vaccination pain management practices. To fully implement recommended evidence-based pain care
during vaccination of infants, educational interventions also need to target HCPs in diverse settings
where infant vaccinations take place (Russel and Harrison, 2015; Harrison, et al., 2013; Taddio,
Shah, et al., 2013). In addition, the KT interventions need to target nursing, midwifery, medical, and
health science students in undergraduate and graduate courses, and professors teaching such courses
in colleges and universities. In this way, partnerships between parents and HCPs may improve and
parents may be less likely to face resistance from HCPs when requesting the use of pain management
strategies during their infant’s vaccination. This information may be included in continuing education
courses at workplaces for clinicians to update their knowledge on how to integrate the recommended
pain management strategies into their routine practice.

Since new innovative advances on the topic of pain care in infants continues to emerge, it is
essential for health science students to receive up-to-date education related to current pain
management. For example, considering pain management as a license competency would ensure that
graduating HCPs are well-prepared to provide evidence-based pain care. In addition, there is also a
need to incorporate more information into family and child nursing curricula about implementation

sciences, family engagement and shared decision-making.

Conclusion

Findings of this dissertation highlight the importance of online parent-targeted resources and
KT interventions for improving the use of recommended pain management strategies during infant
vaccination. This study showed the feasibility and acceptability of online platforms as an efficient
method of recruitment of research participants. Furthermore, these platforms were shown to be an

easy approach for disseminating health information and the delivery of KT interventions to parents of
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infants. Popular online social media platforms have the potential to widely disseminate knowledge to
consumers. Optimizing accessibility to evidence-based educational resources can improve healthcare
practices; in this case, pain management practices for infants during vaccination.

The easy to implement and low-cost educational resources (videos and a tip sheet in this
study) may improve the knowledge, and the use of breastfeeding, sweet solutions, and upright secure
holding during vaccination of infants. Education of parents along with HCPs is important to integrate
these effective pain management strategies as a normalized part of vaccination practices in diverse
settings where infant vaccinations take place. Improving pain management for infants during painful
vaccinations is important for infants and their parents and can improve the overall experiences of
vaccination. Therefore, multifaceted online KT interventions and quality educational resources have
the potential to support the knowledge needs and improve the health outcomes of infants and their

parents.
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Appendix B. Advertisements Scripts

School of Nursing
Faculty of health sciences

University of Ottawa

IS YOUR BABY DUE FOR HIS/HER VACCINATION AT 2-,4-, OR 6-MONTH?
ARE YOU INTERESTED IN KNOWING MORE ABOUT REDUCING PAIN DURING
VACCINATION?

If the answer is “YES”, Parents of babies are invited to participate in a research study about ways to
reduce needle pain during vaccination pain in babies

This research study aimed to increase your knowledge, confidence, and use of recommended pain
management strategies of breastfeeding OR sweet solutions (very small volumes of sugar water) and
upright secure holding during your baby vaccination.

This study will be done through online surveys that you can complete at your convenient time
and place with any digital devices (computer, smartphone, tablet, etc.) in a two-time sitting. This
study is being conducted in English, and therefore participants must be fluent in English. Participants
will be invited to watch a brief video showing babies having their vaccination while being breastfed
or given sugar water and being held securely, read a brief pamphlet about the pain reduction
strategies and fill out a couple of brief surveys.

In appreciation for your time, you will receive a $10.00 Tim Hortons e-gift card, sent to your
email address.

For further question contact the principal investigator Shokoufeh Modanloo at;
School of Nursing, University of Ottawa, Children’s Hospital of Eastern Ontario, 401 Smyth Road,
Ottawa, Ontario, K1H 8L1
Phone: xxx
Email: xxx
The ethical component of this study has been reviewed and approved by the University of Ottawa
Research Ethics Board (REB).

[
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Appendix C. Consent Form

University of Ottawa

Consent Form

Title of the study

Feasibility, Acceptability and Preliminary Effectiveness Evaluation of a Parent-targeted

Intervention Followed by Motivational Interviewing based Questions in Vaccination Pain

Management of Infants.

Name of investigators

Principal Shokoufeh Modanloo,
Investigator PhD Candidate
(PI)
Research Denise Harrison,
Superviser RN, PhD
Chair in Nursing Care of
Children,

Youth and Families

Co- Investigator Dawn Stacey

RN, PhD, CON(C)
Research Chair in Knowledge
Translation to Patients

Co- Investigator Sandra Dunn,

RN PhD
Knowledge Translation
Specialist

School of Nursing, University of Ottawa,
Children’s Hospital of Eastern Ontario, 401
Smyth Road, Ottawa, Ontario, K1H 8L1
Phone:

Email:

Children’s Hospital of Eastern Ontario
401 Smyth Road

Ottawa, Ontario, K1H 8L1

Phone: 613-737-7600 ext 4140

Email: dharrison@cheo.on.ca

School of Nursing, University of Ottawa,
451 Smyth Rd,

Phone:613-562-5800 ext 8422; Room RGN
3038

Email: dstacey @uottawa.ca

Children’s Hospital of Eastern Ontario
401 Smyth Road, Ottawa, Ontario, KIH
8LI

Email: sdunn@bornontario.ca

I am invited to participate in the above mentioned research study conducted by

Shokoufeh Modanloo and supervised by Denise Harrison. The purpose of the study is to evaluate

the acceptability, success and usefulness of an informational video, pamphlet with or without

some motivational statements before my infant vaccination. It aims to promote the use of

recommended pain management strategies (breastfeeding, sweet solution, and upright secure

uOttawa
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holding) during vaccinations of my infant. Before agreeing to take part in this study, it is

important that I read and understand this document.

I have been asked to take part in this study because I have a baby scheduled to receive

her/his 2, 4, or 6-month routine vaccination as per the childhood immunization schedule of

Canada province I am living in, and I can read, speak and understand English sufficiently.

My participation in the study will consist of three steps,

Before my baby’s vaccination

Completing two brief online surveys asking me questions about me (age, sex, job,
education, ethnicity, marital status), and my baby (boy/girl, weight of my baby etc.).
Also, my previous awareness and intention to use any of specified recommended pain
management strategies (breastfeeding, sweet solution (sucrose) and secure upright
holding) in my baby’s future vaccination episodes. I will be invited to provide an email
address to be contacted for the following steps of the study.

Watching an informational brief video produced by Be Sweet to Babies team and reading
a pamphlet explaining the effect of these pain management strategies in reducing my

babies’ pain while a vaccination is being done by health care providers.

After my baby’s vaccination

Completing another brief online survey asking questions about the use of any of these
pain management strategies during my baby’s vaccination. Following that, my views
about these surveys and study procedure will be asked and if I faced any problems about

asking for, or using the pain management strategies during my baby vaccinations.

This is a low risk study. The study researchers do not expect any risks, side effects or

discomforts associated with watching the video, reading a pamphlet or completing the study

surveys for me and my baby.

My participation in this study will help me to be informed of pain management strategies

for my baby and promote my involvement in vaccination pain care of my baby. Participating in

uOttawa
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the study may improve my knowledge, confidence and experience in using these strategies

during my baby’s vaccination.

I have received assurance from the investigators that the information I will share will
remain strictly confidential. I understand that the contents will be used only for research
purposes. In order to minimize the risk of security breaches and to help ensure my
confidentiality, I could use standard safety measures such as signing out of my internet account,
closing the browser and locking my screen or device when I have completed the study. My
anonymity will be protected by the research team asking the least possible identifying
information (i.e no name is needed), restricted access to data collection databases and assigning a
unique ID number to allow each participant to be identified by study code numbers. While my

name will not be collected or linked to the data, personal email address and postal codes will be.

During the data collection and retention periods, maximum security checks will be taken
including changing passwords and maintenance check on a routine basis. All digitally collected
data will be kept in a secure manner through an online system (REDCap) and there will be no
hard copies of any records available. Only the study PI has access to this data collation database,
merely through her personal laptop secured by using a username and an updated password. In
addition, the laptop will be stored securely in a locked cabinet at her office. The laptop will never
be left unattended in the office, car, or any other insecure places. This research project database
will be terminated after 5 years following the final publication of study results. My baby and 1

will not be identified in any presentation or publication of this study.

My participation in this study is voluntary and I am free to withdraw from the study at
any time and there will be no penalty to me. If I choose to withdraw, my data will be removed
and destroyed unless I give researchers permission to use it. Reasons for withdrawal will be

recorded for consideration in designing a future larger study.

Following the study completion or after the withdrawal, I will be re-offered the Be Sweet
to Babies vaccination educational videos and pamphlet as well as a summary of the study results,
written in a user-friendly format, if I would like to receive it. If I have not completed the

questionnaires after 2 weeks, up to three reminder emails will be sent to me.

uOttawa
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To compensate for my time spent on this study, I will receive a $10.00 Tim Horton E-
Gift card. This Card will be delivered to me through my email address directly and I can spend it
at any Tim Horton’s branches across Canada, by just showing the scan code on my phone or any

electronic devices. If [ choose to withdraw from the study, I will still receive this gift.

The University of Ottawa Research Ethics Board (REB) has reviewed and approved the ethical
component of this research project. If I have any questions about the study, I may contact the
researcher or her supervisor. If [ have any questions regarding the ethical conduct of this study, I
may contact the Protocol Officer for Ethics in Research, University of Ottawa, Tabaret Hall, 550
Cumberland Street, Room 154, Ottawa, ON KIN 6N35

Tel.; (613) 562-5387
Email: ethics@uottawa.ca

I keepa copy of this consent form for my personal records.

uOttawa
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1) |agree to participate in the above research study [ | agree
conducted by Shokoufeh Modanloo, in the School of
Nursing, Faculty of Health Sciences, University of
Ottawa. This research is under the supervision of
Professor Denise Harrison.

2) Are you interested in receiving the final results of QO Yes
this study? QO No

3) The collected data of this study may be used for [ Yes
designing a larger full-scale research project in [ No

the future. | allow the researchers to use this data
for the future study.

03-07-2019 1:40pm
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Appendix D. Demographic Survey

Please complete the survey below asking information about you and your baby.

Thank you!

Where did you see the advertisement post for this [] Facebook

study? [ Twitter
[] Telegram/WhatsApp
[ Email
[ Online Parents Forum
[ Other

Please specify

What was your age in years when your baby was born?

(Please provide numerical values only!)

What is your relationship to this baby?

O Mother
Q Father
QO Other

Please Specify

What is your employment status?

QO Employed outside the home - Full time
Q Employed outside the home - Part time
Q Full-time homemaker
QO Student: Part time/Full time
Q Self-employed
QO Casual

Unemployed

| prefer not to answer

Which city in Canda are you living in?

Please provide the first three digits of postal code
of the neighborhood in which you live:

(Please provide in this
format:Letter-Number-Letter)

What is the highest level of education you have
completed?

03-07-2019 2:01pm

QO Less than 8th grade

QO High School

QO College

Q University degree: Undergraduate, Graduate:
Masters/ PhD

QO | prefer not to answer

REDCap
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What is your ethnicity?

QO Caucasian

Q Hispanic

Q African

QO Asian

QO Indigenous Canadian
O Middle Eastern

O Mixed race

Q | prefer not to answer
Q Other

Please specify:

What is your current marital status?

Q Single

Q Married

QO Divorced

Q Separated

O Widowed

(O Common law relationship
Q | prefer not to answer

What is the date of birth of your baby?

What scheduled time-point is the upcoming vaccination O 2 months
episode of your baby at? (according to standard O 4 months
routine vaccination schedule of the Canadian Q 6 months
province you live in)
What is the sex of your baby? O Male
QO Female
Q Not sure

What was the weight of your baby at birth?

(Please write which scale you are referring to
(kg/g or Ibs/oz))

What type of delivery did you have?

Q Vaginal
O Caesarean Section
Q | prefer not to answer

Are you breastfeeding?

Q Yes, | am currently breastfeeding

Q No, | am not currently breastfeeding but | did in
the past

Q No, | never breastfed

QO | prefer not to answer

If yes,

QO Exclusively breastfeeding
O Combination feeding - formula and breastfeeding

Apart from this baby, do you have other children?

03-07-2019 2:01pm

QO Yes
O No

www.projectredcap.org
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If yes, how many other children do you have?

0000000
VOuU s WN -
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Appendix E. Baseline Knowledge Survey

Please complete the survey below asking questions about your previous knowledge of recommended pain

management strategies for babies.

Thank you!
Have you ever seen any of the "Be Sweet to Babies" Yes
videos before? No
Not sure
If yes, where? QO YouTube
Conference
Webinar
QO University
QO Other
Please specify;
Did you know that breastfeeding is effective at QO Yes
reducing pain during vaccination for babies? QO No
O Not sure
Did you know that upright secure holding is effective QO Yes
at reducing pain during vaccination for babies? QO No
QO Not sure
Did you know that a small amount of sugar water (a QO Yes
sweet solution such as sucrose or glucose) is QO No
effective at reducing pain during vaccination for O Not sure
babies?
Have you personally used any of these pain management QO Yes
strategies (breastfeeding, upright secure holding, QO No
and/or sweet solutions) for your baby during QO Not sure
needle-related procedures before?
Do you intend to use one of the three pain management QO Yes
strategies (breastfeeding, upright secure holding, Q No
and/or sweet solutions) in your baby's upcoming O Not sure

vaccination?

If yes, which one? (Select all that apply)

[ Breastfeeding
[ Sweet solution
[ Upright secure holding

If no or unsure, briefly explain why?

Would you recommend these pain management strategies
to other parents?

03-07-2019 2:21pm

O Yes
QO No
QO Not sure

www.projectredcap.org
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If yes, which one? (Select all that apply) [ Breastfeeding
[ Sweet solution
[ Upright secure holding

If no or unsure, please explain why?

03-07-2019 2:21pm www.projectredcap.org *EDcap
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Appendix F. AS&Q

Please read each statement and complete the survey below about your confidence and readiness to use any of the
recommended pain management strategies (breastfeeding, sweet solutions, and upright secure holding) for your
baby during vaccination.

Thank you!

Thinking about the information you have been given in the "Be Sweet to Babies" videos and the pamphlet, how
important to you is it to use breastfeeding, sweet solutions or upright secure holding as pain management strategies
during your baby's 2, 4 or 6-month vaccination?

Rate the importance on the scale below, from 1= Not important at all, to 5= Very important.

QO 1l (Notimportantatal) Q2 Q3 Q4 QS5 (Veryimportant)

Recognizing your confidence will help you to discuss pain management for your baby during vaccination. How
confident are you to inform your doctors or nurses that you want to use your preferred pain management strategy?

Rate your confidence on the scale below, from 1= Not Confident, to 5 = Very Confident.

O1 02 O3 04 O5

How ready are you to use your choice of these pain management strategies during your baby's vaccination?

Rate your readiness on the scale below, from 1= Not Ready at all to 5 = Very Ready

Ol 02 O3 04 OS5

For the next questions, think about possible answers. If you wish, you can take notes for
yourself. Please be aware that you do not need to write or submit your answers for these
questions.

Imagine a scenario in which you are taking your baby to a health clinic to get vaccinated, and
you are willing to use one of the recommended pain management strategies.

What could help support you to use these pain
management strategies during your baby's vaccination?

What do you think the benefits of using these pain
management strategies may be?

What might hold you back or get in your way to use
your preferred/most applicable pain management
strategy?

How could you overcome any potential obstacles to
using your preferred pain management strategies?

03-07-2019 2:28pm www.projectredcap.org ‘*EDCap
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Appendix G. Reducing Pain during Vaccination Tip Sheet

Ot | Leotctoae

Reducing Pain During Vaccination .

Vaccines help to keep children healthy by protecting them against serious
infections. However, vaccinations may be painful and may cause stress for you
and your child. It is important that you stay calm and provide encouragement
to your child when they are being vaccinated. Some of the tips listed below may
also help to reduce your child’s fear of injections and pain during vaccinations.

Tips for Infants

Breastfeed

- Breastfeed your baby five minutes before the injection, as well as during and
after vaccinations, to reduce pain and to provide comfort.

Hold comfortably

- Hold your baby close to your body, in a front-to-front position with both legs
exposed. This reassuring close contact can help to reduce pain.

Offer sugar water

- Forbabies 12 months old or less, who are not breastfed, give a few drops of sugar solution (on
the tip of the infant’s tongue) one minute before the injection. Repeat administration of a few
drops of sugar solution just before the injection. The sweet solution provides a few minutes of
pain relief during vaccination.

-+ Purchase a pre-mixed sugar solution at a pharmacy or prepare one at home by mixing 5 mL
(one teaspoon) sugar with 10 mL (two teaspoons) water. Do not use honey.

- Never use sugar water at home to calm a fussy or crying baby, as this can lead to tooth decay.
- Feed the baby or give sips of water to clean the baby's mouth after vaccination.

Tips for Toddlers and Older Children

Prepare your child ahead of time
- Read stories about what happens when you visit the doctor.

- Offer an honest explanation about the procedure: Prepare young children {under 4 years old)
just before the injection; prepare older children the day before.

- Describe how vaccination will feel (e.g. like a pinch).

-« Tell your child what they can do to ease the pain (e.g. sit still, breath deeply, relax the arm).

Distract your child

- Draw your child’s attention away from the needle. This is one of the best ways
that you can help your child.

- Use age-appropriate tactics that may help to distract your child, such as a
favourite toy or blanket, a book, music, singing, or telling a joke or a story.

- Tell your child to take a deep breath and to blow it out siowly. Blowing
bubbles or blowing on a pinwheel can help also.

ottawa.calimmunization 613-580-6744, ext/poste 24108 | @OttawaHealth | /OttawaHealth

ottawa.ca/immunisation TTYIATS : 613-580-9656 @OttawaSante /OttawaSante
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Appendix H. Knowledge Utilization Survey

Please complete the survey below about your knowledge of recommended pain management strategies.

Thank you!
Did you watch the "Be Sweet to Babies" videos that we O Yes
provided to you before in the first survey? QO No

O Not sure

If no, please watch them here if your baby is below 2 months of age;

Please watch if your baby is older than 2 months of age;

Did you read the pamphlet that was provided to you Q Yes
before in the first survey? QO No
QO Not sure
Do you remember what the videos and pamphlet in the QO Yes | remember from the first survey
first survey were about? O Yes, | just watched/read them again
O No | do not remember
QO Not sure
Did you use any of the pain management strategies Q Yes
presented in the videos and pamphlet during your QO No
baby's last vaccination? O Not sure

03-07-2019 2:33pm www.projectredcap.org *EDCap
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If yes, which one? (Select all that apply please!)

[ Breastfeeding
[ Sweet solution
[ Upright secure holding

If no, please explain why?

After watching the videos and reading the pamphlet, O Yes

did you feel more confident about how you could help O No
reduce your baby's pain during her/his vaccination? O Not sure
If no, please explain why?

After watching the videos and reading the pamphlet, Q Yes
would you recommend these pain management strategies QO No

to other parents? QO Not sure

If yes, which one? (Select all that apply please!)

[ Breastfeeding
[ Sweet solution
[ Upright secure holding

If no, please explain why?

After watching the videos and reading the pamphlet,
do you intend to use one of the three pain
management strategies in your baby's future
vaccination episodes?

Yes
No
O Not sure

If yes, which one? (Select all that apply please!)

[ Breastfeeding
[J Sweet solution
[ Upright secure holding

If no or unsure, briefly explain why?

03-07-2019 2:33pm
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Appendix I. Acceptability Survey

Please complete the survey below about this study's surveys, information given, and the processes.

Thank you!

It was easy to read, understand and complete each of the surveys, listed below in the study,
Please choose your answer from the 5 given items (strongly disagree, disagree, not sure,
agree, strongly agree).

Only click Onlyclick  Strongly Disagree Not sure Agree Strongly
here, if you here, if you disagree agree
like to see did not
apreview receive this
again survey

Demographic Information Survey O Od O O O O O
Knowledge Awareness Survey (] O O a O a O
Motivational Interviewing O O O O O O O
Affirmative Statement and

Questions (MIAS&Q)

Knowledge Utilization Survey O O O O O O O
Barriers and Facilitators Survey O O O O O O O

Here is the link again;

[Attachment: "DemographicinformationQuestion.pdf"]

Here is the link again;

[Attachment: "BaselineKnowledgeAwarenessSurv.pdf’]

Here is the link again;

[Attachment: "MotivationallnterviewingAffirm.pdf*]

Here is the link again;

[Attachment: "KnowledgeUtilizationQuestionna.pdf")

Here is the link again;

[Attachment: "BarriersAndFacilitatorsQuestio.pdf']

| was satisfied with the time requirements for completing the surveys.

QO Strongly Disagree (O Disagree (O NotSure O Agree QO Strongly Agree

03-07-2019 2:33pm www.projectredcap.org *EDCap
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Appendix J. CDC Clear Communication Index Tool

( CDC Clear Communication Index Score Sheet

MName of material

MName of person scoring

Date _ /_ _J___

Before you begin, identify your primary audience, their health literacy skills, your primary
communication objective, and main message. You must know these 4 pieces of information to score
the material accurately. If you don't have this information, wait until you do to score the material.

Note about translated materials: If the audiences for the English and non-English versions are
different, you should create and score the materials separately to account for audience differences.

1. Who Is your primary andlence?
Note: See Appendic B of the User Guide for a lise of comman public bealth audiences.

2. What do you know about the health literacy skills of your andicnce?

List as mary releoarnt characteristics about your andience as you can. Try and include evidence about their
literacy and mumericy skills; words, numbers, and health concepes they find familiar; their prior experience
with the topic; and their akility to comprebhend differene informarion formats, sch as graphs. If you dont
brve any informdtion dt all, deneme i oy breatlih skills,

3. What Is your primary communication objective?

A commmumication objective is wihat you want your dudience to think, feel, or do after they receive the
mesdge or material Example 1: Increase the propartion of women between 18-25 years who intend
o incredse consumpiion of folic acid. Fxdmple 2: Incredse the proportion af sexually active adults with
Sfavorable attitudes abowt taking an HIV test.

4. What Is the maln message statement In the material?
The main mesdge statement is the one thing the andience must remember. The statement may be 1-3
shert semtences.

If you are reviewing an existng material with multple messages, list all possible messages.

Office of the Associate Director for Communication
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CDC Clear Communication Index Score Sheet )

Using the Score Sheet
The Index has a toeal of 20 items in 4 parts. These 20 items are presented as questions.

*  Questions 1-11 in Part A apply to all materials.

*  Questions 12-20 in Parts B, C, and D may not apply to all materials.

*  Choose one answer for cach item you score.

*  Only score a point when all instances of an item in the material meet the criteria.

More detailed descriptions and examples of each item can be found in the User Guide.

Part A: Core
The items in this section (1-11) apply to all materials.

Score

Questions (Check one
per guestion)

Main Message and Call to Action

1. Does the matetal contaln one maln message statement?
A main messdge is the ene thing you want to communicdte &0 d person or groug
shat they must emember. A tapic, such ds beart divedse or sesonal flu, it a Yes = 1
mudin messige statement. If the material comtaing severdl messdges and no main
miessdge, dnswer me. (LUser Guide page 5) Mo=0

MNOTE: If you answered No to Question 1, score 0 for Questions 2-4 and

continee to (uestion 3.

2. Isthe maln message at the top, beginning, or front of the material?

The main messdge must be in the first paragraph or seceion. A section is 4 block af Yes =1
text between beadings. For a Web material, the first section must be fully visible No=0
without scrolling. (User Guide pge 6)

3. hdl:-ulhmﬁugcrmphubndwlﬂlﬂsulmu? Yos = 1

If the matin mesdge is emphsized with font, color, shapes, lines, drrows or
.Erndin_gs.mé.d}"Wﬁﬂ)wnﬂﬂmﬁmm”dmmﬁﬂ&erﬂuﬂrwzj No=0

4. Docs the matetial contaln at least one visual that conveys of supports the
imalh message?
For example, count photographs, line drawings, graphs and infographics as Yes =1
visnals, {f.nfr wviswal doesn’t hdve d cdfrtion or Labels, dnswer mo. fftﬁe pisuadl s No=0
Fuman figures whe aren’t performing the recommended bebdviors, answer no.
{Lser Guidde pge 8)

5. Does the material Indude one or more calls to actdon for the primary
audience?
If the material includes @ specific bebavioral recommendiation, a prompt v ger Yes =1
more information, a request to share information with someone elie, or @ broad Mo =0
cll for chamge, dnswer yes. If the call to detion is for someone other than the

primary dudience, answer no. (LUser Guide page 10)

2 Office of the Associate Director for Communication
Revised jll'gr 2014
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( CDC Clear Communication Index Score Sheet

Language

6. Do both the maln message and the call to action usc the active voloc?

{]rarr{r the mdin miessdge or -ﬂﬂ'é' the call to detion uses the dotive veice, drser no.
I you dnswered no to #1 or 5, anawer no. (User Guide page 11)

Yes = 1
No=0

7. Does the material always use words the primary andience uses?
I all pecialized ar unfamiliar terms are explained or described (not just defined)
n&r_ﬁm Hme r.ﬁq dre usedd, APISIPET Y. A‘IITGH_}'J'?ﬂ and abbreviations psst be
spelled out and explained if wnfamiliar to the audience. (User Guide page 12)

Yes =1
NMo=0

Information Design

8. Docs the matcrial use bulleted or sumbered lists2
If the material contains d lise with more than 7 items, and the list is not broken
s imew sub-lises, answer no. If the lise is for additional informasion or references
only or at the end of the material, answer no. (User Guide page 14)

Yes =1
NMo=0

9. Is the matetial organized in chunks with headings?

This item applies to prose texr and lisss. If the chunks contain more than one ided
each, answer no. If the headings don't match the information chunks, dnswer no.
{Uer Guside page 15)

Yes =1
No=0

10. Is the most important information the primary audience needs
summatzed ih the fitst patagtaph ot section?

The miast impertant fqﬁrm.m‘ﬂn' st include the main mesdge. A section isa
block of text between beadings. For o Web material, the first seceion must be fully
visible without scrolling. (User Guide page 17)

Yes =1
No=0

State of the Science

11. Does the matetal explain what anthoHtative soutces, such as subject
matter experts and agency spolespersons, kinow and don't kinow about

the toplc?
material gddreses y, dmstoer yes. ] LT 25 only one |
the o el bash, -yes. [ the matevial addres wrbatt

iv kmown or mat .&nﬂmé AMEET . ib'mr (ruide page 18]

Yes = 1
No=0

Part A score Total

Comments

/11

Office of the Associate Director for Communication 3
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CDC Clear Communication Index Score Sheet )

Part B: Behavioral Recommendations
Answer ﬂujsqu:stiun to determine if items 12-14 appl}r to the material.

Does the material include one or more behavioral recommendations for the primary audience?
. If'_ru—scun: items 12-14.
*  If no —skip to Part C.

Score

Questions {Check one

per question)

12. Does the matetial include one or more behavioral recommendations for Yes = 1

the pHmary andlence?

If no, STOP here and don't score Part B, (Uker Guide page 19) No=0
13. Docs the matcrial explain why the behavioral recommendationds) is

important to the pHmary andience? Yes = 1

Ifyou affer only mumbers to explain the importance of the behavieral
recommendation with ne other relevdnr fn_'ﬁrmdﬁﬂn’ﬁr the dudience, dnswer no. No=0
{User Gruide page 20)

14. Does the behavioral recommendation(s) include specific directions about
how w perform the behavior?
This iy inelrede _r.trph.b—.r.':rp direciions a:rﬂ's:'mp.ﬁ' :me'ripuhrr fﬁrr :m'mpfr: Yes =1
Look for cereal with 100% duily value of folic acid). If the material incldes
informrion abeut siben end bour to contter & wadical provider ov boaldh official No =0
APFIET YE5. z:fi‘é'r mraterial mentions wihen and bow qﬁrﬂ mp-e.-_ﬁrm i behduvior,

anmswer yer. IUm‘ Cruide WE‘U
Part B score Total /3

Comments

Office of the Associate Director for Communication
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( CDC Clear Communication Index Score Sheet

Part C: Numbers
Answer ﬂuisqu:stiun to determine if items 15-17 appl}r to the material.

Duoes the material include one or more numbers related o the topic?
*  If yes — score fems 13-17.
*  If no— skip to Part D.

Score
Questions {Check one
per question)
15. Dioes the materal always present humbets the pmary andience uses?
Many dudiences find numbers distracting or confusing. Make sure the numbers Yes —
im the material are both familiar and necessary o suppore or explain the 85 =
mudin messige statement. If not, delete them. Whole mumbers are used by most No=0
andiences. The types of mumbers wed will vary for edch audience. (User Guide
page 22)
16. Does the materal always explain what the numbers mean?
For example, "The amowunt of meas recommended as pare of a healthy meal is 3 Yes =1
te & ounces — it will look about the same size a5 @ deck of cavds. ™ (User Guide MNo =10
page 23)
17. Dioes the andience have to conduct mathematical calculations?
Adding, subtracting, multiplying, and dividing involve caloularions. Caleulating
o CORTmER Jeﬂmimﬁr iirpwpam qumpdrimrr i @ mathemarical Y 0
cleulation. Use the sime denomindton, even for dbsalute rick (exdmple: 1 out Bs =
af 3), throughout the material so that audiences don’s bave to caleulate. (User Mo =1
Gruide paage 24).
MNOTE: for this item, Yes s scoved 0 and No Is scored 1.
Part C score Total /13
Comments

Office of the Associate Director for Communication

Revised July 2014
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Part D: Risk
Answer this question to determine if items 18-20 apply to the material.

Dioes the material present information, induding numbers, about risk?

If yes — score items 18-20.
Items 19 and 20 have a “not applicable” (NA) option.
If no — skip to Calculate the Score.

Questions

Score
(Check Cne

per Quesiion)

18. Does the matetial explain the nature of the Hsk?

I the material staves the threat or harm and hew and why peaple may be affected,
AMFHRET Y5 z:fi‘ﬁ'r material has ﬂ‘ﬂ&' the threde or harm bur no e.x;pln‘n.dn’-ﬂm
answer no. For example, if the material stages there are 1,000 new cves af a
contdgious disedse in Springfield, does it alo state thar peaple in Springfield may
b more likely to get the disedse, why they may be mare likely, and bow serious the
thredt of the disedse is? (User Guide page 26)

Yes = 1
No=0

19.

Dioes the material address both the risks and bendhits of the
tecomimended behaviors?

This imcludes aormal ricks and .ﬁru{fas and those pnm.:-rcf .Eg'_w-.ur andience, Jff'
the material addresses only risks or only benefits, answer no. If mo bebavioral
recommenddrion is presented, dnswer not dpplicable (NA). (User Guide page 27)

Yes =1
MNo=0
MA

Part D score

20. If the material uses numetic probability to describe sk, Is the

probability also cxplained with words ot a visnal?

Examples of probability information in 4 risk message are numbers (smch as 1 in
5 or 20%,). If the material presenis mumeric risk and alke wses text to explain the
pm&d&fﬁr_)e. AR YES. ffﬂr nrmn'.n‘.fpmas numeric risk dand alo wses 8 il
to explain the probability, dnswer yes. If the material only presents numeric risk,
answer no. If the material does not include this type of probability informacion,

aAnFIEr Mrﬂﬁm‘ﬁe iﬂée iUi.rr Cruide pege 28)

Yes =1
MNo=0
MA

Total
OR /2
{if you answered MA for only 1 item)

OR /1
(if yvou answered NA for 2 itemns)

13

Comments

(3 Office of the Associate Director for Communication

Revised July 2014
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( CDC Clear Communication Index Score Sheet

Calculate the Score for the Material
*  Step 1: The total points that the material carned (this is the numerator).
» A B: C: D =
*  Step 2: The total possible points that the material could have carned (this is the denominator).
» A 11 B: C: - =
*  Sicp ¥ The numerator divided by the denominator multiplied by 100 to get the total score.

/ x 100 =

How to Interpret the Score
The purpose of the Index is to improve the darity of communication products.

If the total score is 90 or above:
Excellent! You have addressed most items that make materials easier to understand and use.

If the total score is 89 or below:

Mote which items scored 0 points. Use the descriptions and examples in the User Guide to revise and
improve the material. Then apply the Index again to check your work. You can use the Index as many
times as you need to revise the material to get a score of 30 or above.

Additional Comments

Office of the Associate Director for Communication

Revised July 2014

Publicly available at https://www.cdc.gov/ccindex/pdf/modified-index-scoresheet_draft.pdf
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Appendix K. CDC Social Media Guideline and Best Practice

Social Media Guidelines and Best Practices
CDC YouTube Channel

CDC YouTube Channel

This document is designed to provide guidance to Centers for Disease Control and Prevention (CDC)
employees and contractors on the process of preparing videos for uploading to the CDC's YouTube channel.
For assistance with video production and information to be placed on CDC-TV, an online video delivery service
available through CDC.gov, contact the Division of Communication Services [DCS).

Background

Online video sharing sites, such as YouTube, M3MN, Google, AOL and Yahoo are popular and powerful media for
exchanging information. Using these sites, anyone with Internet access can upload, share, view and comment

on video footage. Sometimes the process of sharing videos among individuals and groups is called *viral video

sharing.”

YouTube, which launched in 2005, can be a powerful mechanism to support CDC program in disseminating
science and health messages. In 2011, YouTube had more than 1 trillion views—approximately 140 views for
each person on earth. Ower 800 million unigue users visit YouTube each month, with 1/5 of global YouTube
views coming from mobile devices.

The CDC YouTube channel, managed by the Office of the Associate Director for Communication (OADC),
Division of News and Electronic Media (DMEM), Electronic Media Branch (EMB), was launched in April 2007.
To date, the CDC YouTube channel houses almost 450 videos, has more than 8,700 subscribers, and has logged
more than 8.4 million video views.

Communications Strategy

Use of online video, as with other social media channels and tools, is intended to be part of a larger integrated
health communications strategy or campaign developed under the leadership of the Assodiate Director for
Communication Science [ADCS) in the Health Communication Science Office (HCS0) of CDC's National Centers,
Institutes, and Offices (ClOs).

Clearance and Approval
Please note that all CDC videos should be placed on CDC's official YouTube channel. Cl0s should not develop
individual YouTube accounts.

As per the CDC Enterprise Social Media policy:

+ All YouTube video content must be cleared through the clearance channels determined by a programs
HCS0 office.

= All YouTube videos must be Section 508 compliant, meaning that CDC YouTube videos must be
captioned.

* [Once the video has been approved for release, DADC must be contacted to post the video and will
work with the program to ensure all technical and content requirements (see below Appendix B and C)
are met. Please contact socialmedia@cdc.gov for assistance in posting YouTube videos.

st updsted Dotober 16, 2012
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Social Media Guidelines and Best Practices
CDC YouTube Channel

Branding

All videos will be branded with the appropriate CDC.gov andor HHS logos. Co-branding and the use of
additional logos may also be incorporated in accordance with COC Brand Identity Standards.

Comment Policy

As the Agency’s YouTube channel manager, OADC EMB maintains an official comment policy for the CDC
YouTube channel. OADC EMB moderates all comments received on the CDC YouTube channel and will work
with the program to determine how to best respond to the comments. Comments that vielate CDC's policy
will be deleted.

Consultation

The Electronic Media Branch {EMB) provides consultation on the planning and development of YouTube
videos and other social media tools. It is recommended that you consult with EMB prior to the creation of a
video for YouTube posting to ensure that content and technical requirements for YouTube can be met. Please
submit a Create-IT request for social media consultation or contact socialmedia@cdcgov. Your CI0Fs Social
Media Council representative can also provide assistance.

For assistance in video production (e.g. filming, captioning, editing) please contact the OADC Division of
Communication Services.

Planning Recommendations
When developing videos for posting on YouTube, programs should consider the following recommendations:

1. Clearly Define Your Objectives: It is important to have clearly defined objectives before beginning to
develop your video. Do you want to highlight content, spark action, or encourage awareness of an issue?
Clarify the objectives first and determine if a video on YouTube is the ideal channel to help you meet larger
communication goals.

2. Know Your Target Audience(s): As with any communications activity, it is important to define your intended
target audience(s) in order to develop and communicate messages that resonate with your audience and
prompt them to take action.

3. Determine Moderating Capacity: Determine if you have the appropriate staffing resources to review and
potentially respond to comments received on COC YouTube videos. It is important to designate a point of
contact to work with OADC EME on content moderation, especially for controversial or popular topics that
may generate many comments and guestions.

4_Establish an Evaluation Plan: Evaluation is an integral component of measuring the success of all social
media activities, including YouTube. Basic YouTube metrics include monitoring the number of times each
video has been viewed and reviewing viewer comments and questions that have been posted to the video.
YouTube Insights is an analytics and reporting product that provides additional metrics about uploaded videos.
To request this information, contact OADC EMB at sodalmedia@cdc gov.

Last updated October 16, 2012
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Social Media Guidelines and Best Practices
CDC YouTube Channel

Best Practices
Programs should consider the following best practices when developing YouTube videos:
1. Keep Your Video Content Simple, Short, and Engaging:
* Use of jargon, technical information, or detailed charts and graphs should be avoided.
+ Simple, easy-to-follow “stories” work best, with a single message or call to action.
+ EMB recommends that most COC videos should be 3 minutes or shorter.
* For examples of the most popular videos on CDC's YouTube channel, visit
www youtube.com/cdcstreaminghealth, cick on *Videos,” and sort by “Most Popular.”
2. |dentify the Best Web Link:
* Include a specific URL at the end of the video to guide the user to additional information on the
topic. In most cases, this should be a COC URL.
3. Establish Promotion Plan: Ongoing promotion of YouTube videos is strongly recommended. Example
promotion activities include:
*  Work with OADC EMB to promote the video to channel subscribers. Contact socialmedia@odc.gov
for more information.
* Embed the YouTube URL in your CDC homepage and secondary features.
* Embed the video, including a thumbnail and link, on high-profile topic-specific pages, campaign
materials or blogs.
* Send content-specific GovDelivery email updates.
* Send promotional emails to partners and grantees.
* Cross-promote the videos on other CDC social media channels. See the CDC social media page for
the full list of channels.

Preparing Video for Posting to CDC's YouTube Channel
If you have questions about the process for posting videos to CDC's YouTube channel, please submit a Create-
[T request to schedule a consultation or contact socialmedig@CDC ooy

1. Review the Technical and Other Reguirements: Carefully review Appendix B and C to ensure a clear
understanding of the steps required to be able to post videos to CDC's YouTube channel.

2. Develop and Clear Video Concept, Plan, and Content: All YouTube video content must be cleared
through the program’s established communication clearance channels.

3. Develop and Clear Video Information Content: Refer to Video Information in Appendix B of this
document, technical requirements, section 3, for complete details. This content should also be cleared
through the program’s established communication clearance chanmels.

4. Ensure Video is Section 508 Compliant: Coordinate the video captioning process to meet Section 508
compliance. Refer to the CODC Web Video Standard for more information.

5. Cogrdingte Posting: Send sociglmediai@cde ooy the cleared captioned video file and required posting
information described in the Appendices.

Last updated October 16, 2012
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CDC YouTube Channel

Appendix A: Points of Contact and Resources
Points of Contact and Resources

1. YouTube Posting POC: socialmedia@ cdc gov
YouTube Technical POC: NCHMwebreguestsi@cdc gov
CDC Web Video Standards

CDC Enterprise Sodial Media policy
CDC Brand Identity Standards

-
3.
4
5.

Last updated October 16, 2012
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Appendix B: Technical and Other Requirements

1.

2.

Existing CDC URL
= A CDC URL to the video currently on the Web site: www.cdc gov is required.
File Types
+ Video source at the highest resclution possible under 1GB in size in a MP4, MOV or WMV format
= (aption source in a XML or SRT format
Video Loaded to FTP Folder
* To access fip site, Right-click “Start” select "Explore”
* Search: fip://sftp.cdc.gov/
User Name: youtubecdc
Password: ZIEbBjgn

. Video Information

* Launch Date: Provide the date the program would like to have the video live on YouTube

+ Video Title: A descriptive heading describing the content of the video that allows users to
understand the video's purpose and content. (55 Character Limit)

* Video Description: A brief explanation of the video. For promotion purposes, develop a
description that is accurate and interesting and allows potential viewers to distinguish from other
videos. (1,000 Character Limit) Example: “It may shock you to know that one af every eleven teens
reports being hit or physically hurt by a boyfriend or girlfriend in the past 12 months. Why is that
and how can we change it In Break the Silence: Stop the Violence, parents talk with teens about
developing heaithy, respectful relationships befaore they start dating.”

* Video Tags: Tags are keywords used by viewers to easily locate your video and are also used by
search engines to determine the video search results ranking (450 Character Limit) Example: For
example, a cooking video may be tagged “food,” “nutrition,” and “healthy eating.” Multiple tags
can be used and are separated by spaces. Videos placed on the CDC YouTube channel will
automatically list the following tags: COCStreamingHealth; Centers for Disease Control and
Prevention, and eHealthCDC.

* Video Category: The video category is the YouTube group classification of videos by common
characteristics. . The “News & Politics™ category is used for all videos uploaded to the
CDCStreamingHealth YouTube Channel:
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* Thumbnail picture: The thumbnail picture is used to identify the video on YouTube and within
search results. The image can either be an uploaded file or chosen at random from the video
footage. It is recommended that you use a representative image which includes the title. File
should be jpg format at a resolution of 640x840.

* Map Location: The location for CDC YouTube videos is set at listed as Atlanta, Georgia. If another
location is needed, please provide the location.

* Playlists: Indicate whether or not the video is or will be part of a YouTube playlist. A playlistis a
grouping of related videos based on topical categories. New playlists may be created in
consultation with OADC EMB.

4. 508 Compliance and Captions CDC YouTube videos must be captioned in order to meet 508
compliance requirements to make information accessible to persons with disabilities. For complete
details on technical requirements, Frequently Asked Questions and recommended vendors, refer to

CDC Web Video Standards. The caption file must be submitted with the other required video content to
soCialmedia@cdc gov.

Last updated October 16, 2012
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CDC YouTube Channel

Appendix C: You Tube Videos Technical Tips

Embedding YouTube Videos on a Web page

Best practice: IFrame embeds are the recommended method for embedding a YouTube player because the
IFrame will select the appropriate player based on the client's capabilities and available YouTube file formats.

IFrame embeds using <iframe> tags

The <iframe> tag's height and width parameters specify the dimensions of the player.
If you are creating the <iframe> element yourself (rather than using the IFrame Player API to create it), you can
append player parameters directly to the end of the URL. The URL has the following format:

hstefeeeew voutube com/embed/IVIDED ID]

The <iframe> tag below would load a 640x390px player that would play the YouTube video uizgFicwgaw. Since
the URL sets the autoplay parameter to 1, the video would play automatically once the player has loaded.

<iframe id="ytplayer" type="text/html|" width="640" height="390"
src="http://www.youtube.com/embed/uizgFiCwaAw?autoplay=1Lorigin=http://example.com" frameborder="0"/>

Steps to Embed

1. Go to YouTube and open the video or playlist of videos to embed.
CDC Streaming Health: http://www.youtube.com/user/CDCStreamingHealth

2. Play the video and click on Share button on the 3. Copy the code to embed the video on your page

bottom options http://youtu. be/-WrWwUsKKN8
"mm B Aad sk To“ T“he @ o Mw
COC: Tips trom Farmer Aakers - Bucrger's Disexie kd COC: Ths fraan Farmer Smokiess - Buc g s Dk B

WP ks @ Mkl dee L T e D

s ¥ tes des Y NHESET »

115 Ay, .0 WAL

-

e [ !’u 2
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R Danti: Channe).

4. Invyour page insert a Div tag, and then paste the

code from YouTube
<div><iframe width="560" height="315"
src="http://www.youtube.com/embed/-
WrWwUsKKN8" frameborder="0"
allowfullscreen></iframe></div>

5. Test your page
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Turning off related videos

In order to embed a video into another website or blog:
1. Click the Share button located under the video.
2. Click the Embed button.
3. Copy the code provided in the expanded box.
4. Paste the code into your blog or website.

Chlke & 4 Addio -i

Liakic 3l wlgen:
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You may also customize your own embeddable player by clicking on the embed code. When you click on the
embed code the space below it will expand and reveal customization options such as:
« whether or not to indude related videos
» whether or not to enable privacy-enhanced mode
= whether or not to use use the old embed code
s the size
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How to Remove YouTube’s Logo from Embedded Videos and Players

Thursday, August 18,2011

f

e, |
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Newborn Screening:
Improving Outcomes

0.00, 2] ee

So, although this is not a default option within the embed code box on YouTube videos, this can be done quite

simply by adding the following to the end of a YouTube embed URL: ?modestbranding=1

So for example, the standard iFrame embed code you would get for a video would be:
<iframe width="560" height="349" src="http://www _youtube.com/embed/[VIDEOID]"
frameborder="0" allowfullscreen></iframe>

In this case, you merely need to add “?modestbranding=1" to the end of the src= tag like so:
...src="http://www.youtube.com/embed/VIDEOID?modestbranding=1"...

You would do the same, adding “?modestbranding=1" to each instance of the YouTube player URL for the old

embed code -> like this

<iframe width="560" height="349"
src="http://www.youtube.com/embed/VIDEOID?modestbranding=1&" frameborder="0"
allowfullscreen></iframe>
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Changing the start time of a video

Thursday, August 18,2011

e

|
PUBLIC HEAL] ’QANU ROUNDS

Newborn Screening:
Improving Outcomes

Starting a video at a particular time can easily be achieved just by adding information to the end of the wrl.
For instance, if you want to make a video start at 3 minutes and 22 seconds (03:22) all you would have to do is add
#t=03m22s to the end of the url. (#t=XxmYYs for XX minutes and YY seconds).
Below is the embed code for the video above:
<iframe width="560" height="345" src="http://www.youtube.com/embed/IFg6ocfeG1A#=03m22s"
frameborder="0" allowfullscreen></iframe>

Last updated October 16, 2012
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