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V accine injections are the most common recurring 
painful procedure in infancy. Pain experienced by 
infants during vaccinations can cause distress in 

infants, caregivers and health providers, contributing to a 
negative vaccination experience and vaccine hesitancy.1–3 A 
clinical practice guideline identified breastfeeding, sweet-
tasting solutions and topical anesthetics as highly effective 
interventions; 4,5 however, infants have not benefited broadly 
from their use.6–8 Parents report that they are largely 
unaware of how to reduce vaccination pain and that this 
is not routinely discussed with health providers, despite 
 wanting to make their infants more comfortable during 
vaccination.6

Directly targeting education to parents about pain mitigation 
during infant vaccinations supports family-centred care and has 
the potential to improve pain care in infants. Reduced pain in 
infants can, in turn, improve the vaccination experience, pro-
mote more positive attitudes about vaccination and reduce vac-
cine hesitancy.9 Parental soothing of infants in distress is also a 
key feature of responsive caregiving and secure parent–child 
attachment.10,11 Thus, promoting pain mitigation in the vaccina-
tion context has the added benefit of reinforcing the critical role 
of caregivers in regulating infant distress.

With parent input, we developed knowledge translation tools 
to inform parents about how to reduce infant pain during vacci-
nation, including a pamphlet and video.12,13 We implemented the 
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ABSTRACT
BACKGROUND: Parents have reported 
that they want to learn how to reduce 
pain in infants during vaccinations. Our 
objective was to compare different lev-
els of intensity of postnatal education 
about pain mitigation on parental self-
reported use of interventions at future 
infant vaccinations.

METHODS: We conducted a longitudinal, 
3-group parallel, add-on, randomized 
controlled trial on the postnatal ward of 
a hospital. New mothers, unaware of the 
hypothesis, were randomly assigned to 1 
of 3 intervention groups and 3 follow-up 
groups (i.e., 9 groups, 3 x 3). The 3 inter-
vention groups were control (general 
immunization information), pain pam-

phlet (pain mitigation information), and 
pain pamphlet and pain video (pain miti-
gation information). Both pain mitiga-
tion education groups also received 
 general immunization information. The 
3  follow-up groups were 2-, 4- and 
6-month infant vaccinations. Mothers 
reported use of breastfeeding, sucrose 
and topical anesthetics during infant 
vaccinations in a telephone survey.

RESULTS: Of 3420 participants, follow-
up was available for 2549 (75%): 36.1%, 
34.2% and 29.7% reported on pain miti-
gation practices at 2-, 4- and 6-month 
vaccinations, respectively (p  = 0.9). 
Maternal characteristics did not differ 
(p  > 0.05): mean age, 33.6  years; 58% 

were primi para. Utilization of any inter-
vention (breastfeeding, sucrose or topi-
cal anesthetics) was 53.2%, 61.4% and 
63.0% for control, pain pamphlet, and 
pain pamphlet and pain video groups, 
respectively (p < 0.001); both pain educa-
tion groups had higher utilization than 
the control group, but did not differ from 
one another. Uptake differed among 
intervention groups at 2 and 4  months 
but not at 6 months.

INTERPRETATION: Hospital-based post-
natal education increased parental use 
of pain interventions at infant vaccina-
tions and can be added to existing edu-
cation. Trial registration: ClinicalTrials.
gov, no. NCT01937143.
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pamphlet and video together in prenatal classes and outpatient 
clinics, and documented increased parental use of pain mitiga-
tion interventions at future infant vaccinations.14,15 However, the 
findings of these previous studies have limited generalizability 
owing to impractical implementation, including delivery meth-
ods, and selection bias. Separately, we showed minimal effects 
when only the pain pamphlet was inserted into the postnatal dis-
charge package given to all new parents in the hospital after the 
birth of an infant.16 It is not known whether the passive nature of 
the delivery method for the pain pamphlet,17 the lack of inclusion 
of the companion pain video or the hospital setting can explain 
the negative result.

Hospital-based education after birth is routinely provided to new 
parents on a variety of topics about baby care and warrants further 
study as a setting for education about pain mitigation during infant 
vaccination.18 The hospital offers several important advantages over 
other education settings, including accessibility to a wide popula-
tion and range of parents, pre-existing infrastructure that minimizes 
the need for additional resources to deliver the education, ability to 
accommodate a variety of teaching–learning methods, and flexibil-
ity in the timing and duration of education. We further examined the 
effectiveness of our parent-directed knowledge translation tools 
after provision to new parents in the hospital setting, specifically 
examining the effect of drawing parents’ attention to the pain pam-
phlet with or without the video. We hypothesized that both the pain 
pamphlet alone and pain pamphlet plus pain video would increase 
parent utilization of pain interventions at future infant vaccinations 
compared with control, and that the pain pamphlet and pain video 
combined would be more effective than the pain pamphlet alone.

Methods

Study population and setting
We conducted a longitudinal, 3-group parallel, add-on random-
ized controlled trial (RCT). The study population was new moth-
ers admitted to hospital who were rooming in with their newborn 
infants in the mother-and-baby unit at Mount Sinai Hospital, 
Toronto. Fathers could be included; however, this was not a 
requirement. We excluded mothers who were unable to commu-
nicate in English, those being treated for psychiatric conditions or 
those who were sharing a room with another mother who had 
already participated. Research assistants consulted with the 
charge nurse before approaching mothers about participation, as 
per institutional practices. We conducted the study between 
Oct. 26, 2013, and July 3, 2016. 

Participants were randomly assigned to 1 of 3  intervention 
groups and 3 follow-up groups (i.e., 9 groups, 3 x 3). The intervention 
groups were a control group (participants received the general 
immunization pamphlet, available at http://publications.gc.ca/site/
eng/9.692169/publication.html, and the general immunization 
video, both of which were produced by the Public Health Agency of 
Canada); a group receiving the pain pamphlet (specific information 
about pain mitigation; hereafter called pain pamphlet) (Appendix 1, 
available at www.cmaj.ca/lookup/suppl/doi:10.1503/cmaj. 
180175/-/DC1) and general immunization video; and a group receiv-
ing the pain pamphlet and pain video (specific information about pain 

mitigation, available at www.you tube.com/watch?v=5Oqa1Fag5eQ# 
action=share; hereafter called pain pamphlet and pain video). Partici-
pants randomly assigned to the pain education groups also received 
the general immunization pamphlet and video to prevent potential 
bias about perceived importance of immunization. The general 
immunization pamphlet contained some information about comfort-
ing infants, including advising mothers to relax, cuddle (including 
breastfeed) and distract during injections. The pain pamphlet 
included a link to the pain video. There were 3 follow-up groups com-
prising mothers whose infants were vaccinated at 2 months, those 
with infants vaccinated at 4 months and those with infants vaccinated 
at 6 months.

Participants were unaware of the study hypothesis. They 
were informed that the study was investigating whether informa-
tion about vaccination should be added to the postnatal educa-
tional booklet given to all new parents. They were fully debriefed 
at the end of the study.

Research assistants accessed a central computer randomiza-
tion service (randomize.net) from the nursing station to determine 
allocation after consent was obtained, then retrieved the appropri-
ate materials from a locked research office and hand-delivered the 
allocated education to each participant. Research assistants pro-
vided a summary of the topics included and asked participants to 
review independently the materials (estimated time for review 
about 10–15 min). The research assistant turned the television on 
to a parent-accessible channel to access the video and noted 
whether the mother reviewed both the pamphlet and the video 
while they were in the room. Participants kept the pamphlets.

After discharge from hospital and 1 week before anticipated 2-, 
4- and 6-month infant vaccinations, an automated reminder was 
sent to alert the participants to review the information. A follow-
up telephone interview was conducted by a different research 
assistant, who was unaware of treatment allocation, after the ran-
domized follow-up time to collect outcome data using a standard-
ized questionnaire adapted from previous studies.14–16

Primary and secondary outcomes
The primary outcome was self-reported utilization (yes/no) of 
any of the 3  targeted interventions (breastfeeding, sucrose or 
topical anesthetics) at routine 2-, 4- or 6-month infant vaccina-
tions. We previously showed that maternal recall of these par-
ticular interventions during infant vaccinations is accurate.14 
 Secondary outcomes included utilization of individual interven-
tions, knowledge about interventions, perceptions about pain 
and pain management, and vaccination compliance. Knowledge 
was assessed using true/false questions and summing correct 
responses. Participants rated how sure they were of their 
answers, and only those that were correct and the participant 
was sure were correct were scored as correct. Perceptions about 
importance of pain, effect of pain management on maternal anx-
iety about vaccination, confidence in ability to mitigate pain and 
infant pain were assessed using ordinal and ratio scales. Unsuc-
cessful utilization attempts (i.e., tried but failed) were also 
tracked. Compliance with vaccination was assessed by calculat-
ing infant age at vaccination. Reasons for not using interventions 
were recorded and categorized according to themes.

http://publications.gc.ca/site/eng/9.692169/publication.html
http://publications.gc.ca/site/eng/9.692169/publication.html
https://owa.utoronto.ca/owa/redir.aspx?SURL=t7ie8rCpdbbqC16j_6yvkiBJ32awLPJcTRw7p4vnz_Dwu4Y1Rc7UCGgAdAB0AHAAcwA6AC8ALwB1AHIAbABkAGUAZgBlAG4AcwBlAC4AcAByAG8AbwBmAHAAbwBpAG4AdAAuAGMAbwBtAC8AdgAyAC8AdQByAGwAPwB1AD0AaAB0AHQAcABzAC0AMwBBAF8AXwB3AHcAdwAuAHkAbwB1AHQAdQBiAGUALgBjAG8AbQBfAHcAYQB0AGMAaAAtADMARgB2AC0AMwBEADUATwBxAGEAMQBGAGEAZwA1AGUAUQAtADIAMwBhAGMAdABpAG8AbgAtADMARABzAGgAYQByAGUAJgBkAD0AQwB3AE0ARgBBAHcAJgBjAD0ARAB2AGoAZwBlADMAMQBQAFIAMwBKAFoAcwB0AHoAawAyAHAAYQBKAFkAaQBmAGwAVAB4AFIAUwB4AHAAMwA1AEcAQgBoFILENAME
https://owa.utoronto.ca/owa/redir.aspx?SURL=t7ie8rCpdbbqC16j_6yvkiBJ32awLPJcTRw7p4vnz_Dwu4Y1Rc7UCGgAdAB0AHAAcwA6AC8ALwB1AHIAbABkAGUAZgBlAG4AcwBlAC4AcAByAG8AbwBmAHAAbwBpAG4AdAAuAGMAbwBtAC8AdgAyAC8AdQByAGwAPwB1AD0AaAB0AHQAcABzAC0AMwBBAF8AXwB3AHcAdwAuAHkAbwB1AHQAdQBiAGUALgBjAG8AbQBfAHcAYQB0AGMAaAAtADMARgB2AC0AMwBEADUATwBxAGEAMQBGAGEAZwA1AGUAUQAtADIAMwBhAGMAdABpAG8AbgAtADMARABzAGgAYQByAGUAJgBkAD0AQwB3AE0ARgBBAHcAJgBjAD0ARAB2AGoAZwBlADMAMQBQAFIAMwBKAFoAcwB0AHoAawAyAHAAYQBKAFkAaQBmAGwAVAB4AFIAUwB4AHAAMwA1AEcAQgBoFILENAME
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Sample size calculation
A previous study involving 92 participants reported a 15% higher 
utilization rate in 2 of the 3 targeted interventions for new mothers 
that read the pain pamphlet compared with those that did not.16 
Using this difference, we calculated 215 participants per group 
(total 645) with a 2-tailed α of 0.017 (to account for 3 pairwise com-
parisons between groups) and power of 80% (NCSS and PASS sta-
tistical software, www.ncss.com). This number was tripled to 
account for secondary analyses of the primary outcome at 2-, 4- 
and 6-month vaccinations and further increased by 33% to account 
for potential noncompliance and 33% to account for follow-up 
losses (i.e., 1140 participants per group; total 3420).

Statistical analysis
We initially used a modified intention-to-treat analysis approach, 
with missing data excluded (i.e., complete case intention-to-treat 
analysis). Categorical and continuous data were compared using 
the χ2 test and analysis of variance (ANOVA), respectively. We 

repeated the analysis for attempts (i.e., successful and unsuccess-
ful utilization combined). We conducted prespecified subgroup 
analyses by follow-up period (i.e., 2, 4 and 6 mo). We used logistic 
regression to examine predefined factors (group allocation, follow-
up period, type of delivery, first-time mother, father present at 
education, maternal knowledge about pain interventions, per-
ceived importance of treating vaccination pain, perceived impor-
tance of pain management on maternal anxiety about vaccination 
and confidence in ability to mitigate infant pain) and any variables 
that reflected imbalances at baseline on the primary outcome.

We then performed an adjusted analysis for the primary out-
come whereby we examined the baseline characteristics of par-
ticipants included in the analysis to determine if prognostic fac-
tors became unbalanced because of losses to follow-up and 
controlled for these baseline characteristics in the logistic regres-
sion analysis to determine the robustness of the results.19 We 
used multiple imputation as an additional sensitivity analysis. 
Because the pattern for missing data was identified as arbitrary, 
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Figure 1: Flow diagram showing random allocation of participants, exclusions, follow-up and analysis groups. *Control = participants received a pamphlet and 
video with general information about immunization. †Pain pamphlet = participants received a pamphlet about pain and a video with general information about 
immunization (and a pamphlet with general information about immunization). ‡Pain pamphlet and pain video = participants received a pamphlet and video 
about pain (and a pamphlet and video with general information about immunization).
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we used the fully conditional specification method for imputing 
missing data for continuous and categorical data.20 Five com-
plete data sets were generated that were analyzed and com-
bined for the inference. All analyses were conducted using SAS 
(version 9.4). We set the level of significance at p = 0.05.

Ethics approval
The study was approved by the Research Ethics Board at Mount 
Sinai Hospital (study centre), the University of Toronto and The 
Hospital for Sick Children.

Results

Of 5688 mothers assessed for eligibility, we included 3420 (60%) 
(Figure 1). Fathers were present 64% of the time. One percent of 
participants did not review all the allocated materials at the time 
when they were given to them. Sixty-two participants (1.8%) 
received incorrect education materials; we conducted analysis 
for these participants based on the group that they were ran-
domly assigned to. We conducted follow-up interviews with 2549 
(74.5%) participants: 921 (36.1%), 871 (34.2%) and 757 (29.7%) 
were interviewed after 2-, 4- and 6-month vaccinations, respec-
tively. The primary outcome was available in 2540  participants 
(74.3%). There was a difference in attrition rate among groups 
(p  = 0.04). Post hoc pairwise comparisons showed higher attri-
tion in the control group compared with the pain pamphlet 
group (p = 0.01); there were no other differences. We found that 
maternal and birth characteristics did not differ among interven-
tion groups (Table 1). Altogether, 1937 participants (76%) identi-
fied 736 different treating physicians for infants.

The mean elapsed time between vaccination and follow-up 
was 39  (standard deviation [SD]  59)  days in all groups (p  = 0.9). 
Table 2 provides the primary and secondary study outcomes by 
intervention group. The rate of use of any of the targeted pain 

interventions (breastfeeding, sucrose or topical anesthetics) was 
53.2%, 61.4%, and 63.0% for the control, pain pamphlet and 
combined pain pamphlet and pain video groups, respectively 
(p < 0.001). Both pain pamphlet groups had higher rates of utili-
zation compared with the control group (p ≤ 0.001 for both analy-
ses). When examined separately, we found that individual inter-
ventions were used more frequently in the pain education 
groups than in the control group. When we combined all 
attempts (successful and unsuccessful), the rates were 68%, 75% 
and 77% for control, pain pamphlet, and pain pamphlet and pain 
video groups, respectively (p < 0.001), with evidence of a signifi-
cant difference between both pain education groups and the 
control group. 

We found no significant differences between the pain educa-
tion groups. Participants in both pain education groups scored 
higher on the knowledge test, had more positive perceptions 
about the importance of managing vaccination pain and per-
ceived less pain in infants during vaccination. 

Vaccination compliance (as assessed by mean infant age at 
vaccination) did not differ among groups. The most common rea-
sons for not using interventions fit into 3  themes: knowledge, 
attitudes and intervention characteristics (Appendix 2, available 
at www.cmaj.ca/lookup/suppl/doi:10.1503/cmaj.180175/-/DC1).

When we compared intervention groups according to 
follow-up group (2-, 4- or 6-mo vaccinations), we observed 
differences in utilization of any of the 3  targeted interventions 
between both pain education groups compared with control at 
2 and 4  months only (Table  3). Our logistic regression analysis 
showed a positive effect on utilization according to intervention 
group (both pain education groups v. control group), follow-up 
group (2 and 4  mo v. 6  mo), birth by vaginal delivery, 
multiparous participant, knowledge about pain interventions, 
perception that pain mitigation is important, and perception 
that mitigating pain reduces anxiety about vaccination (Table 4).

Table 1: Characteristics of participants, by intervention group

Characteristic

No. (%) of participants*

Control group
n = 1137

Pain pamphlet group
n = 1139

Pain pamphlet and pain 
video group
n = 1137

Maternal age, mean ± SD; yr 33.5 ± 4.6 33.6 ± 4.6 33.6 ± 4.8

Education level, postsecondary 1055 (93.9)
n = 1123

1062 (93.9)
n = 1131

1056 (93.9)
n = 1125

Marital status, married/common law 1086 (95.3)
n = 1140

1084 (95.1)
n = 1140

1083 (95.0)
n = 1140

Primiparous 669 (58.8) 666 (58.5) 646 (56.8)

Mode of delivery, vaginal 729 (64.1) 722 (63.4) 737 (64.8)

Singleton birth 1117 (98.2) 1124 (98.7) 1122 (98.7)

Gestational age, mean ± SD; d 275 ± 9.1 275 ± 8.6 275 ± 9.1

Infant age at intervention, mean ± SD; yr 1.0 ± 0.7 1.0 ±  0.6 1.0 ± 0.7
n = 1136

Note: SD = standard deviation.
*Unless specified otherwise.



RESEARCH

 CMAJ  |  OCTOBER 22, 2018  |  VOLUME 190  |  ISSUE 42 E1249

When we compared the characteristics of the subsample of 
participants that were followed-up among groups, we found no 
evidence of a difference (Appendix 3, available at www.cmaj.ca/
lookup/suppl/doi:10.1503/cmaj.180175/-/DC1). The adjusted 
logistic regression analysis, which controlled for these factors, 
showed similar results to the initial analysis (Appendix 4, avail-
able at www.cmaj.ca/lookup/suppl/doi:10.1503/cmaj.180175/-/
DC1). The results for the multiple imputation analysis are 
shown in Appendix  5, available at www.cmaj.ca/lookup/suppl/
doi:10.1503/cmaj.180175/-/DC1; results were similar.

Interpretation

New parents who were given education about pain mitigation 
during infant vaccination using a pain pamphlet or pain pam-
phlet and companion video, in addition to receiving general 
information about immunization, used breastfeeding, sucrose or 
topical anesthetics more frequently at future infant vaccinations 
compared with those that received general immunization infor-
mation only. The absolute increase in utilization of 1 or more of 
these interventions was 8% for the pain pamphlet and 10% for 

Table 2: Utilization of pain interventions and secondary outcomes, by intervention group

Characteristic

No. (%) of participants* 

Control group
Pain pamphlet 

group
Pain pamphlet and 

pain video group
Omnibus test  
p value†

Utilization of pain interventions at infant vaccinations

Used any intervention‡ 437 (53.2)a,b

n = 821
538 (61.4)a

n = 876
531 (63.0)b

n = 843
< 0.001

Used breastfeeding 422 (51.2)a,b

n = 824
502 (57.3)a

n = 876
472 (56.0)b 

n = 843
0.03

Used sucrose solution 25 (3.0)a,b

n = 823
71 (8.1)a

n = 878
81 (9.6)b

n = 843
< 0.001

Used topical anesthetic 15 (1.8)b

n = 821
26 (3.0)c

n = 876
41 (4.9)b,c

n = 843
0.002

Attitudes and beliefs about pain and pain management

Participant stated that vaccination pain is important to 
manage

672 (81.5)a,b

n = 825
760 (86.5)a

n = 879
744 (88.2)b

n = 844
< 0.001

Participant believed what they did helped 700 (85.2)b

n = 822
772 (88.1)

n = 876
757 (90.3)b

n = 838
0.005

Participant was satisfied with pain management 715 (87.2)a,b

n = 820
797 (91.0)a

n = 876
767 (91.4)b

n = 839
0.007

Score for participant confidence in ability to manage 
vaccination pain (0–10), mean ± SD 

7.0 ± 2.2a,b

n = 820
7.4 ± 2.1a,c

n = 873
7.6 ± 2.0b,c

n = 832
< 0.001

Score for participant-reported infant pain at vaccination 
(0–10), mean ± SD

6.0  ± 2.1a,b

n = 524
5.7 ± 2.2a

n = 561
5.6 ± 2.2b

n = 530
0.02

Knowledge about pain interventions

Participant score on knowledge test (0–3), mean ± SD¶ 1.1 ± 0.9a,b

n = 815
1.3 ± 1.0a,c

n = 868
1.4 ± 1.0b,c

n = 828
< 0.001

Compliance with vaccinations

Infant age at vaccination, mean ± SD; d 121 ± 51
n = 826

125 ± 52
n = 879

122 ± 51
n = 844

0.4

Infant age at 2 mo vaccination, mean ± SD; d 67 ± 14
n = 305

68 ± 26
n = 310

66 ± 12
n = 306

0.2

Infant age at 4 mo vaccination, mean ± SD; d 124 ± 14
n = 282

126 ± 14
n = 300

125 ± 16
n = 289

0.3

Infant age at 6 mo vaccination, mean ± SD; d 187 ± 20
n = 239

187 ± 19
n = 269

187 ± 20
n = 249

0.9

Note: SD = standard deviation.
*Unless specified otherwise.
†Omnibus test (χ2 or mixed methods) p value for comparisons among the 3 treatment groups. Post hoc pairwise comparisons with p values < 0.05 are denoted by the following 
symbols: a = control group v. pain pamphlet group, b = control group v. pain pamphlet and pain video group and c = pain pamphlet group v. pain pamphlet and pain video group.
‡Interventions included breastfeeding, sucrose solution and topical anesthetic.
¶The following script and questions were read to all mothers and each correct answer was given a score of 1 (total range, 0–3). “Can you tell me what you know now about whether 
these things actually work to lessen a baby’s pain from needles (i.e., as the needle is going in)? 1. Giving a baby sugar water to drink reduces pain. 2. Breastfeeding a baby reduces pain. 
3. Using numbing medicines such as topical anesthetics reduces pain.
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the pain pamphlet and pain video, with corresponding numbers 
needed to treat of 13 and 10, respectively. We found no evidence 
of a difference when the pain pamphlet was used alone com-
pared with when it was combined with the pain video. In addi-
tion, knowledge about mitigation of pain during vaccinations 
was higher, there were more positive perceptions about pain and 
pain management, and less perceived infant pain for these two 
groups. There was no evidence of a difference in compliance with 
vaccination among groups.

The observed effect is lower than the estimated absolute ben-
efit of 15%; however, it is consistent with improvements in care 
achieved in studies of knowledge translation interventions 
involving distribution of educational materials (i.e., 8.1%).21 Our 
findings add to work aimed at increasing uptake of a national 
clinical practice guideline for management of vaccination pain.13–

16 In 2 studies that delivered the same tools using a more active 
educational approach, either featuring the pamphlet and video 
in prenatal classroom teaching or in an outpatient pediatric 
clinic (including looping the video on the clinic’s reception-area 
television and mounting posters on the wall), higher uptake rates 
were reported for pain interventions (absolute increase 17% and 
26%, respectively).14,15 Conversely, in a hospital-based study, the 
effect was limited when the pain pamphlet was passively dissem-
inated in the hospital postnatal discharge information package.16 
Effect was associated with the parent reading the pamphlet; 
most did not. Our study used the hospital setting but actively 
presented the pain education to new parents with verbal instruc-
tions to review it. This small difference in the method of educa-
tion delivery resulted in a significant positive effect, albeit 
smaller than anticipated. The contribution of timing of the edu-
cation on education effect is not known. In addition, although 
the lack of a difference between the 2 pain education groups sug-
gests that the video was not needed, the design did not allow for 
a determination of whether the video alone would achieve the 
same effect. Level of health literacy may affect the relative bene-
fits of viewing a video in addition to and compared with written 
education,22 and participants in our study were highly educated.

 The negative findings with respect to effect on vaccination 
compliance (as determined by infant age) could be due to use of 
reminders that promoted compliance in all groups,23 refusal of 
parents who were vaccine hesitant to participate in a study 
about vaccination and attrition of parents who were noncompli-
ant. We did not know the distribution of noncompliance among 
participants lost to follow-up and could have included some par-
ents in the intervention groups who were scared about vaccina-
tion because of infant pain.

The high rate of utilization of breastfeeding that we 
observed warrants discussion.8,14–16 The hospital involved in the 
study routinely employs breastfeeding during the screening 
test for newborns, and mothers may have transferred this 
knowledge to infant vaccinations. Community uptake of this 
pain intervention may have increased because of adoption of 
guideline recommendations.4,5 Information about breastfeed-
ing was included in the control pamphlet, and although it was 
not prominently featured, this may have been sufficient to 
result in education about breastfeeding in all groups. There 
may be differences in how we measured breastfeeding. We 
included breastfeeding undertaken before, during or after nee-
dle injection. Although it is optimal to breastfeed during actual 
injection of the vaccine, there is documented benefit for breast-
feeding undertaken before injection as well.5 Separately, there 
is evidence for effectiveness of physical interventions involving 
holding and sucking after injection.5 

The lower scores for infant pain scores that were reported by 
participants in active groups provides evidence for real-world 
effectiveness of targeted pain interventions that are provided by 
parents. We also note that rotavirus vaccine administered orally, 
which is given in conjunction with injectable vaccines at 2 and 
4  months, contains sucrose. A randomized trial published in 
2015 reported that infant distress during vaccine injections did 
not differ between infants given rotavirus vaccine and sucrose 
solution before injectable vaccines.24 Therefore, administration 
of rotavirus vaccine before injectable vaccines in lieu of sucrose 
may confer the added benefit of pain relief.

Table 3: Utilization of pain interventions, by intervention group and follow-up group

Characteristic

No. (%) of participants

Control group Pain pamphlet group
Pain pamphlet

 and pain video group
Omnibus test,  
p value*

Infant vaccination at 2 mo

Used any intervention† 169 (55.8)a,b

n = 303
199 (64.4)a

n = 309
198 (64.9)b

n = 305
0.03

Infant vaccination at 4 mo

Used any intervention† 150 (53.6)a,b

n = 280
189 (63.2)a

n = 299
190 (65.7)b

n = 289
0.007

Infant vaccination at 6 mo

Used any intervention† 118 (49.6)
n = 238

150 (56.0)
n = 268

143 (57.4)
n = 249

0.2

*Omnibus test (χ2) p value for comparisons among the 3 treatment groups. Post hoc pairwise comparisons with p values < 0.05 are denoted by the following symbols: a = control group 
v. pain pamphlet, b = control group v. pain pamphlet and pain video and c = pain pamphlet v. pain pamphlet and pain video.
†Interventions included breastfeeding, sucrose solution and topical anesthetic.
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Our study has numerous strengths, including random 
sequence generation, allocation concealment, blinding of partici-
pants and outcome assessors.25 Contamination of controls was 
minimized by having participants review materials in their own 
hospital room, independent of others. If participants shared a 
room, only 1 participated. General information about vaccination 
was given to all participants to prevent bias created about the per-
ceived importance of immunization, which could affect compli-
ance. Conducting interviews at different follow-up times enabled 
evaluation of intervention sustainability, while preventing con-
tamination and reporting bias from repeat interviews with the 
same participants. External validity was enhanced by using prag-
matic design features.26 These included minimal exclusion criteria, 
feasible education delivery, vaccination of infants in many practice 
settings and measurement of clinically relevant outcomes.

Limitations
There are limitations to our study. First, the primary outcome was 
obtained using self-reporting by participants. However, we previ-
ously showed that mothers are reliable when reporting on the tar-
geted interventions.14 Second, attrition was greater than 20%, 
which may have introduced bias. However, our adjusted analysis 
of the primary outcome, including prognostic factors and multi-
ple imputation showed similar results. There was a higher rate of 
attrition in the control group compared with the pamphlet group; 
there are no clear implications of this isolated finding. We do not 
have an explanation for the differential attrition. Third, the study 
was overpowered and could detect small differences between 
groups. Fourth, the included sample represented 60% of eligible 

participants. Mean age, parity and education of the study popula-
tion may differ from the broader public, affecting generalizability. 
Fifth, we did not assess infant pain by using behavioural analysis 
of videotapes, which is the gold standard approach employed in 
pain studies. However, the primary purpose of the study was to 
determine utilization of interventions for pain mitigation and not 
their effectiveness, which had already been established in previ-
ous studies,5 and videotaping infants was impractical given the 
large number of practice settings. Parental assessments correlate 
with videotape analyses, provide real-time clinical validation of 
the effectiveness of the interventions and were considered 
acceptable.5 Sixth, the optimal timing for postnatal education in 
the hospital setting is not known, and further research on this 
topic has been suggested.18 Finally, inclusion of information 
about breastfeeding in the pamphlet provided to the control 
group may have led to information contamination in the control 
group. However, this would have resulted in a more conservative 
estimate of intervention effects.

Conclusion
In summary, we found that when new parents learned about vac-
cine pain mitigation techniques before discharge from the hospital 
using feasible knowledge translation tools (pamphlet and video) 
and delivery methods that mimic current postnatal educational 
practices, there is a small increase in uptake of pain interventions 
at future infant vaccinations. Knowledge, skills and confidence in 
their abilities to mitigate infant pain also increase. These results 
should be interpreted in light of the feasibility of the intervention. 
The tools used in this study are portable and can be made avail-
able in a variety of education formats and platforms, and educator-
led administration formats. This education can be added to exist-
ing education given to new parents at minimal cost. More research 
is required to address barriers to intervention use, particularly 
with respect to addressing learner knowledge and attitudes about 
pain management. Involving health care providers in education 
and provision of pain interventions and making information avail-
able in different formats and settings may bolster implementation 
success. Further evaluation of the influence of pain mitigation on 
vaccination compliance and infant attachment, critical aspects of 
healthy child development, are also warranted.
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