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Strengths and limitations of this study

 ► We used a population- based immunisation reposito-
ry of >66 000 children in a context of a single vac-
cine provider (public health), which precluded record 
scattering.

 ► We were able to deterministically link multiple ad-
ministrative data sources using unique lifetime iden-
tifiers to assess characteristics of non- immunised 
children.

 ► We were able to assess compliance to the restricted 
rotavirus vaccine schedule as we had exact date of 
vaccine administration.

 ► We were unable to include First Nations (Indigenous) 
children in the study, because these records are not 
in the repository.

 ► We only had a limited study period (14 months) re-
ducing our ability to investigate changes over time.

AbStrACt
Objectives In June 2015, Alberta, Canada instituted a 
universal publicly funded rotavirus vaccination programme 
(Rotarix, RV1), with vaccine doses scheduled for 2 and 
4 months of age. Vaccination was restricted so that infants 
were only allowed to receive first dose between 6 and 
20 weeks of age, and second dose before eight calendar 
months of age. We assessed the coverage and schedule 
non- compliance of rotavirus vaccination for babies born 
between June 2015 and August 2016, that is, since the 
inception of the publicly funded rotavirus vaccination 
programme, and determined factors associated with 
rotavirus vaccine uptake.
Design Retrospective cohort study using linked 
administrative health data.
Setting Alberta, Canada.
Participants Cohort of 66 689 children.
Primary and secondary outcome measures (1) First 
and second dose rotavirus vaccination coverage, (2) 
percent of children non- compliant with recommended 
vaccine schedule and (3) adjusted ORs for factors 
associated with vaccination status.
results For the 66 689 children included in the study, 
coverage levels for one- dose and two- dose rotavirus 
vaccination were 87% and 83%, respectively. In 
comparison, two- dose diphtheria- tetanus- pertussis- polio- 
Haemophilus influenzae type b vaccine coverage was 
92%, despite having the same dosing schedule. Schedule 
non- compliance during the publicly funded programme 
was very low. We observed socioeconomic disparities 
in the uptake of the vaccine, with income, location of 
residence and number of children in the household all 
contributing to the odds of a child being vaccinated with 
rotavirus.
Conclusions Compliance to the recommended rotavirus 
schedule was very high, suggesting that even with the 
restrictive rotavirus vaccine schedule, the vaccine can be 
delivered on- time. However, rotavirus vaccine coverage 
remained lower than DTaP, a similarly scheduled childhood 
vaccination. We also observed socioeconomic disparities 
in vaccine uptake. These findings raise concerns about 
rotavirus protection in the groups at highest risk for 
gastrointestinal illness, including low- income and rural 
populations.

IntrODuCtIOn
Rotavirus was the leading cause of severe 
gastroenteritis in children under 5 in the 
world in 2016.1 Prior to vaccination, nearly 
every child was infected with rotavirus by 
the time they turned 5 years old, with the 
majority of infections, and the most severe 
cases, occurring in infancy.2 In fact, over two 
million children were hospitalised for rota-
virus in the world each year, and ~5% of all 
childhood deaths were attributable to rota-
virus gastroenteritis.2 In developed countries 
like Canada, rotavirus does not typically result 
in death, likely because of access to medical 
care, in particular hydration therapy, good 
nutrition and a lower risk of concomitant 
infections.3 However, it does lead to severe 
illness and hospitalisations in young infants; 
resulting in a significant burden of disease on 
the children and their families, as well as a 
high economic burden.4–6

There are two rotavirus vaccines available 
internationally. Rotarix (RV1, manufactured 
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by GlaxoSmithKline) is a monovalent vaccine requiring 
two doses. RotaTeq (RV5, manufactured by Merck) is a 
pentavalent vaccine requiring three doses.2 Estimates of 
the effectiveness of RV1 and RV5 suggest that if vaccine 
coverage is high, the vaccine is effective at preventing 
moderate and high severity rotavirus cases in high- 
income countries.3 7 8 For instance, multiple studies 
found that three doses of RV5 were between 83% and 
92% effective at preventing emergency department visits 
and hospitalisation in infants, and two doses of RV1 had 
an overall vaccine effectiveness between 92% and 98% in 
high- income countries.3 Furthermore, studies show up to 
3 years of sustained protection postvaccination.7 There 
are concerns about the risk of intussusception in infants 
following rotavirus vaccination. The risk of this adverse 
event is very low,9 10 but there is concern the risk could 
increase if the vaccine is administered outside of the 
recommended schedule (eg, >8 months).3

An increasing number of countries are including 
rotavirus vaccine in their publicly funded vaccination 
programmes.11 In Canada, almost all provinces and 
territories have a universal rotavirus programme. The 
province of Alberta started universal rotavirus vaccina-
tion in June 2015 with RV1 being publicly funded and 
provided through public health clinics. RV5 was not 
publicly funded in Alberta during this period, although 
it was privately available. Prior to universal vaccination in 
Alberta, both the RV1 and RV5 vaccines were available 
privately, and individuals either purchased the vaccine 
out- of- pocket or received it through a private health 
insurance programme.

Measuring rotavirus vaccine coverage and the factors 
that contribute to coverage is important for vaccine 
programme planning and evaluation, to ensure high 
levels of coverage are reached and sustained. Further-
more, determining compliance levels can help clinicians 
and vaccine programme managers evaluate whether they 
are providing the vaccine safely and effectively.

A number of studies have measured coverage levels for 
rotavirus vaccine in developed countries, and a few have 
looked at compliance with the recommended schedule or 
factors that contribute to coverage.11–16 Previous Canadian 
studies have measured coverage for publicly funded rota-
virus vaccination13 17 using self- report data (eg, surveys) 
or a sample of electronic medical records from physi-
cians to measure vaccination. However, these sampling 
techniques limit the size of the cohort and may bias the 
results. A comprehensive population- based immunisation 
repository can provide a more accurate measurement of 
rotavirus vaccine coverage and compliance levels, and an 
unbiased assessment of the factors that contribute to rota-
virus vaccine uptake.

Therefore, the objective of this study was to use a 
province- wide immunisation repository to assess rotavirus 
coverage and schedule compliance in Alberta during the 
publicly funded vaccine programme. Specifically, we:
1. Measured rotavirus vaccine coverage according to the 

recommended schedule, including those who received 

at least one dose (series initiation) and at least two dos-
es (series completion).

2. Compared rotavirus vaccine coverage to coverage for a 
vaccine with the same administration schedule, namely 
diphtheria- tetanus- pertussis- polio- Haemophilus influen-
zae type b vaccine (DTaP- IPV- Hib).

3. Determined non- compliance with the recommended 
schedule, in particular the percentage of vaccinations 
that occurred outside the recommended schedule.

4. Determined factors associated with rotavirus uptake in 
Alberta.

MethODS
Setting
This retrospective cohort study took place in Alberta, a 
Canadian province with over 4.1 million residents, of 
which 99% are registered with the province’s universal, 
publicly funded health insurance plan. This plan offers 
Albertans a variety of healthcare services, including access 
to routine publicly funded vaccines. These vaccines are 
available according to a schedule set by the Ministry of 
Health. During the time of this analysis, RV1 was publicly 
funded in Alberta and recommended to be admin-
istered to children at 2 and 4 months of age. Similarly, 
the first two doses of the DTaP- IPV- Hib vaccine are also 
recommended for children at 2 and 4 months of age. 
The Alberta Ministry of Health policy requires the first 
dose of rotavirus be given between 6 weeks 0 days and 
19 weeks 6 days weeks of age, and series completion (two 
doses) before eight calendar months (8 months, 0 days 
since date of birth) of age, with at least 4 weeks between 
doses. Starting 1 May 2018 the province of Alberta, along 
with the rest of Canada, switched to the three dose RV5; 
however, this change occurred after the end date for our 
analysis.

Cohort and data sources
We built our cohort and determined vaccination status 
using linked health administrative data available at the 
Alberta Ministry of Health. Using a registry of all births 
in Alberta (Vital Statistics Registry), we created a retrospec-
tive population- based cohort of Albertans born in the 
province between 1 June 2015 and 31 August 2016. From 
this registry, we also obtained information (at birth) on 
maternal age and marital status, number of children in 
the household, postal code, sex and gestational age (ie, 
full term or preterm). Furthermore, we estimated the 
location of residence (ie, urban/rural) and income quin-
tile using postal code at time of birth and 2011 Canadian 
census data. At birth, Albertans are registered with the 
Alberta Health Care Insurance Plan, which includes a 
unique lifetime identifier that we used to link adminis-
trative health records for that individual, including their 
immunisation records. The Immunisation and Adverse 
Reactions to Immunisation repository records every publicly 
delivered vaccine dose in the province, with a few notable 
exceptions, including individuals who receive healthcare 
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in Lloydminster (healthcare administered by neigh-
bouring province) and vaccines given on First Nations 
reserves (delivered outside the provincial health system). 
To accurately measure rotavirus vaccine coverage, we 
excluded any child who died or departed the province 
before they turned 8 months old, those born in Lloydmin-
ster, and/or any child identified as First Nations. Histor-
ical RV5 doses (eg, out of province doses, or privately 
provided doses) were included in our analysis when they 
were documented in the provincial repository or the 
pharmaceutical information network database, which 
captures all pharmaceuticals dispensed in the province.

Patient and public involvement
Patients and the public were not directly involved at any 
stage in the research process. However, clinicians and 
policy advisors were involved as coinvestigators/authors 
throughout the study conception, design and interpreta-
tion of findings.

Data analysis
In the first stage of the analysis, we calculated the number 
and percentage of doses considered ‘non- compliant’ with 
the recommended rotavirus schedule. Non- compliant 
doses included (1) first dose too early (ie, before 6 weeks 
of age), (2) first dose too late (ie, on or after 20 weeks 
of age), (3) second or third dose too late (ie, after eight 
calendar months of age), (4) dosing interval too short 
(ie, <4 weeks between doses) and (5) too many doses (ie, 
received more than two doses of RV1).

For our birth cohort (ie, babies born between 1 June 
2015 and 31 August 2016), we calculated the coverage for 
rotavirus vaccine series initiation and completion from 1 
February 2016 to 31 April 2017. We defined series initia-
tion as the percent of the cohort who received at least one 
dose of rotavirus vaccine between 6 weeks and 8 months of 
age. Series completion was defined as the percent of the 
cohort who received at least two doses of rotavirus vaccine 
between 6 weeks and 8 months of age, with at least 4 weeks 
between doses. Therefore, first doses given too early, and 
second doses given too late or without the appropriate 
dosing interval were considered invalid, and not counted 
as a dose in the coverage estimates. Furthermore, we calcu-
lated the first (at least one dose) and second dose (at least 
two doses) coverage for DTaP- IPV- Hib at 8 months old, 
allowing us to compare coverage levels of two vaccines 
with the same recommended age of administration, that 
is, 2 and 4 months. For consistency, we only included 
doses of DTaP- IPV- Hib administered between 6 weeks and 
8 months of age, even though, unlike rotavirus vaccine, 
there is no contraindication to late administration.

Using two separate multivariate logistic regression 
models, we compared the characteristics of individuals 
who received rotavirus vaccination (series initiation and 
completion) to those who were not vaccinated for rota-
virus. We calculated adjusted ORs (aORs) and 95% CIs to 
test the association between vaccination status and eight 
different independent variables captured at birth. The 

independent variables (all categorical) tested were year of 
birth, sex, gestational age, maternal age, maternal marital 
status, number of children in the household, urban/
rural residency and income quintile. Urban/rural resi-
dence was based on Alberta Health Services geographic 
standards18 with metro centres, metro influenced areas, 
urban and moderate urban influenced defined as ‘urban’ 
and large rural centres, rural areas and remote defined 
as ‘rural’. Any potential interactions were tested based on 
clinical plausibility and findings from previous analyses.19 
We used SAS V.9.4 to conduct all analyses.

reSultS
The final cohort included 66 689 children and 112 743 
rotavirus vaccine doses. We excluded any child who 
cancelled their Alberta Health insurance before they 
turned 8 months (n=288), was born in Lloydminster 
(n=44), or who identified as First Nations (n=3759). See 
table 1 for the demographic characteristics of the cohort. 
Rotavirus vaccine coverage for ≥1 dose (series initia-
tion—86.9%) and ≥2 doses (series completion—82.5%) 
was consistently lower than the ≥1 dose (94.1%) and 
≥2 doses (91.9%) DTaP- IPV- Hib coverage at 8 months 
(figure 1). Overall, the per dose non- compliance level was 
very low (~0.11 %). Non- compliance ranged from chil-
dren receiving their first dose between 41 and 20 days too 
early (median: 28 days), or 1 and 87 days too late (median: 
11 days); or receiving second dose vaccination up to 4 
months too late (median: 2.5 months). Individuals were 
most likely to be non- compliant with the first dose than 
the second dose (table 2). However, non- compliance did 
affect series completion; for instance, while only a very 
small percentage of individuals received their first dose 
of rotavirus vaccine late (0.15%), the majority (72.5%) of 
these individuals did not complete their rotavirus vaccine 
series.

A variety of factors influenced the likelihood of a child 
not being vaccinated for rotavirus and were consistent for 
both rotavirus vaccine series initiation and completion 
(table 3). Unmarried mothers (aOR 1.12, 95% CI 1.06 to 
1.17) or those who had a greater number of children in 
their household at time of birth (four or more in compar-
ison to one, aOR 5.99, 95% CI 5.57 to 6.44) had greater 
odds of not completing the rotavirus vaccine series. Simi-
larly, children who were born preterm, in comparison to 
full term, had greater odds of not completing the series 
(aOR 1.26, 95% CI 1.15 to 1.39). When compared with 
mothers over 40 years of age, those aged 31–35 (aOR 0.86, 
95% CI 0.75 to 0.98) and 36–40 (aOR 0.77, 95% CI 0.67 
to 0.89) had significantly lower odds of not completing the 
rotavirus vaccine series, while mothers 21–25 years of age 
(aOR 1.82, 95% CI 1.58 to 2.10) and under 21 years of age 
(aOR 2.58, 95% CI 2.18 to 3.05) had significantly greater 
odds of not having their children fully vaccinated. In 
comparison, sex did not influence the likelihood of rota-
virus vaccine series completion. Similar associations were 
found between all variables and vaccine series initiation. 
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Table 1 Cohort demographic information

Variable n (%)

Total number in the cohort (n=66 689)

Vaccine coverage

  First dose rotavirus vaccine 57 950 (86.90)

  Second dose rotavirus vaccine* 55 035 (82.52)

  First dose DTaP- IPV- Hib vaccine 62 757 (94.10)

  Second dose DTaP- IPV- Hib vaccine 61 311 (91.94)

Income

  Q1 12 146 (18.35)

  Q2 11 610 (17.54)

  Q3 10 914 (16.49)

  Q4 14 726 (22.25)

  Q5 16 792 (25.37)

  Missing 501 (0.01)

Location of residence

  Urban 54 344 (82.11)

  Rural 11 844 (17.89)

  Missing 501 (0.01)

Maternal age (in years)

  Under 21 2115 (3.17)

  21–25 9526 (14.28)

  26–30 22 520 (33.77)

  31–35 22 389 (33.57)

  36–40 8543 (12.81)

  Over 40 1596 (2.39)

No of children in the household

  1 28 309 (42.45)

  2 23 564 (35.33)

  3 9538 (14.30)

  ≥4 5278 (7.91)

Gestation age at birth

  Term 63 606 (95.38)

  Preterm 3083 (4.62)

Maternal marital status

  Married 49 548 (74.65)

  Not married 16 828 (25.35)

  Unknown 313 (0)

Sex

  Female 32 840 (49.24)

  Male 33 849 (50.76)

Year

  2015 31 495 (47.23)

  2016 35 194 (52.77)

*A small number of doses (n=30) in the dataset were recorded as 
RV5, which were likely historical doses from out of province or private 
delivery of rotavirus vaccine. Therefore, to be consistent with Alberta 
guidelines,33 any individual who received a dose of RV5 needed three 
doses of rotavirus vaccine for complete vaccination; these individuals 
are included in second dose coverage.
DTaP- IPV- Hib, diphtheria- tetanus- pertussis- polio- Haemophilus 
influenzae type b.

There was an interaction effect between location of resi-
dence and income, where rural children in lower income 
areas had lower odds of being vaccinated for rotavirus 
than those in higher income areas. In comparison, in 
urban areas, income did not affect one’s odds of being 
vaccinated (figure 2).

DISCuSSIOn
This was one of the first studies to use a population- based 
immunisation repository to evaluate rotavirus vaccine 
schedule compliance, as well as measuring rotavirus 
vaccine coverage and the factors that determine uptake. 
Unsurprisingly, coverage levels during the publicly 
funded programme were significantly higher than during 
the privately funded programme (86.90% vs 2.7% initi-
ated the series, respectively).11 Other studies looking at 
universal rotavirus vaccine coverage have found similar 
or lower coverage levels in a publicly funded programme, 
both in Canada (series initiation: 81%, series comple-
tion: 84%) and internationally (series completion: 
73%–83%).20–22

As highlighted in this study, vaccine coverage at 8 
months was lower for rotavirus than DTaP- IPV- Hib, 7.2% 
lower for ≥1 dose (series initiation) and 9.2% lower for 
≥2 doses (series completion). Hull et al20 noted a similar 
phenomenon in Australia, where rotavirus coverage was 
consistently 7% lower than other infant vaccines. Possible 
explanations for this variance include the fact that rota-
virus vaccine is a live vaccine, and therefore there may 
be fewer children eligible to receive the vaccines due to 
contraindications (eg, mother on biologics, immuno-
compromising disorders). The age restrictions for rota-
virus vaccination (eg, first dose must be administered by 
20 weeks) may also play a factor, along with the fact that 
rotavirus was very recently added to the already expansive 
childhood vaccination programme in Alberta. However, in 
the UK where there are tighter rotavirus vaccine schedule 
restrictions, they observe similar coverage between DTaP 
and rotavirus vaccination.16 Possible explanations for the 
difference include the fact parents may be less trusting 
of newly added vaccines in Canada23 and are increasingly 
concerned about the number of vaccines their child is 
receiving, and therefore may opt out of the vaccines they 
consider ‘less important’.24 25 Moreover, in Canada when 
clinicians were asked which of the newer vaccines they 
considered important, they ranked rotavirus as one of the 
lowest,26 suggesting they may be less likely to recommend 
rotavirus vaccination for children. Future research should 
explore reasons for the difference in DTaP- IPV- Hib and 
rotavirus coverage rates, and use this evidence to improve 
rotavirus coverage levels.

We observed a marked difference in the levels of 
schedule non- compliance for rotavirus vaccination 
during the publicly funded programme in comparison to 
the privately funded programme. Specifically, during the 
privately funded period, MacDonald et al19 estimated that 
7.9% of children received their vaccine too early (before 
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Figure 1 Alberta rotavirus and DTaP- IPV- Hib coverage rates (≥1 dose and ≥2 doses), 2016–2017. DTaP- IPV- Hib, diphtheria- 
tetanus- pertussis- polio- Haemophilus influenzae type b.

Table 2 Rotavirus vaccine schedule compliance

Variable Definition n (%)

First rotavirus dose non- compliant*

  First dose too early First dose before 42 days of age 3 (0.01)

  First dose too late First dose after 139 days of age 88 (0.15)

  Total Either first dose too early or too late 91 (0.16)

Second or third rotavirus dose non- 
compliant†

  Dosing interval too short <28 days between first- second or second- third dose 8 (0.01)

  Second/third doses‡ too late Second or third doses after 8 months of age 18 (0.03)

  Three doses administered when 
unnecessary

Three doses when only two doses are required 12 (0.02)

  Total Dosing interval too short, or second or third dose too late, or 
three invalid doses

38 (0.05)

Total non- compliant doses§ Any non- compliant dose 129 (0.11)

Total compliant doses Compliant first rotavirus vaccine doses 57 500 (99.84)

Compliant second and third rotavirus vaccine doses 55 114 (99.93)

*Denominator equals the total number of first doses=57 591.
†Denominator equals the total number of second and third doses=55 152.
‡A small number of doses (n=30) in the data set were recorded as RV5, which were likely historical doses from out of province or private 
delivery of rotavirus vaccine. Therefore, to be consistent with Alberta guidelines,33 any individual who received a dose of RV5 needed three 
doses of rotavirus vaccine for complete vaccination.
§Denominator equals the total number of first, second and third doses=112 743.

6 weeks) and 3.8% received it too late (after 32 weeks); in 
comparison, during the publicly funded period <0.1% of 
doses were given too early or too late. One explanation for 
the disparate non- compliance levels may be differences in 
vaccine provider; specifically, changing from physicians in 

the privately funded period to public health nurses in the 
publicly funded period. Public health nurses provide the 
vast majority of childhood vaccines in the province, and 
as such, may be more aware and knowledgeable about 
vaccination schedules and contraindications for specific 
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Figure 2 Rotavirus vaccine coverage (proportion of children dispensed (≥1 dose) by income and location (urban/rural 
residence).

vaccines. Physician’s provision of the privately funded 
vaccine in Alberta required parents to fill a prescription 
for the rotavirus vaccine and bring it to the physician 
for administration, and therefore, parents were partially 
responsible for on- time dose delivery. Moreover, in the 
privately funded period, most individuals purchased RV5, 
which required three doses and therefore increased the 
possibility for schedule non- compliance.15

Many of the predictive factors for rotavirus uptake 
remained consistent between the publicly and privately 
funded programmes, including number of children in 
the household, income and location of residence. At 
the same time, there were also some notable differences. 
For example, while preterm infants had greater odds 
of receiving the rotavirus vaccine during the privately 
funded period,19 the opposite was true during the 
publicly funded period. This difference may be because 
public health nurses do not provide RV1 to infants in 
the Neonatal Intensive Care Unit, which puts the onus 
on parents to bring their child to a public health clinic 
following hospital discharge (and which may be too late 
for receipt of the vaccine). The under- vaccination of 
preterm infants is an important concern because it is 
highly recommended they receive the rotavirus vaccine, 
as they are at an increased risk of severe disease.27

Similar to our findings, studies in both the UK28 and 
USA21 found income, social deprivation and location of 

residence were significant predictors for rotavirus uptake. 
However, we were the first to identify an interaction 
between location of residence and income, where income 
effected the odds of someone living in a rural area getting 
vaccinated. Canada sees similar socioeconomic dispari-
ties in vaccine uptake in other publicly available vaccines, 
including pertussis.29 Specifically, Gilbert et al29 found 
lower income household, parents with lower education 
and children born out of Canada had higher odds of 
being partially immunised for pertussis.29 The low rota-
virus vaccination rate in those with lower- income rural 
communities is particularly concerning as this population 
is at a higher risk of gastrointestinal illness.30 A Canadian 
study found that partial vaccination was more common 
than complete rejection, suggesting that access may be 
more of an issue for this population than active rejec-
tion.31 However, more research into why we see this socio-
economic and demographic discrepancy in vaccination 
status is needed and may identify some levers to improve 
coverage (eg, better public transportation links to rural 
health centres).

At the same time, there were some notable differences 
between our findings and a similar study conducted in 
Ontario.13 Specifically, Wilson et al13 did not find income, 
preterm birth or location of residence were significant 
predictors for rotavirus vaccine uptake. They also identi-
fied some additional factors that increase vaccine uptake, 
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including high continuity of care, maternal influenza 
vaccination and maternal immigration in the last 5 years. 
One reason for the inconsistent findings may be sampling 
technique and sample size; our study included the whole 
Alberta population (n=66 689), whereas Wilson et al13 
were limited to a sample based on 3% of physicians in the 
province who had chosen to share their data (n=7486).

We had some notable limitations in our analysis. First, 
we were unable to capture vaccines provided through 
Albertan physicians; however, individuals would have to 
pay for vaccines delivered from a physician and there-
fore we assumed a very small number of parents would 
choose this option. Second, we were unable to capture 
vaccine uptake in First Nations populations. This may 
be an important factor to capture in future analyses, 
especially as MacDonald et al19 found First Nations chil-
dren had significantly lower odds of being vaccinated 
with rotavirus during the privately funded vaccination 
programme. Furthermore, a study conducted in Australia 
found rotavirus coverage levels were 11%–17% lower in 
Indigenous infants, with more vaccination occurring off- 
schedule in this population.20 Third, we only had approx-
imately 1 year of data, which meant it was difficult to track 
changes over time. However, since we were working at the 
population level, we were able to establish a large sample 
size for the analysis.

COnCluSIOn
As of 2018, many developed countries, including 40% of 
European countries, have no national recommendations 
for rotavirus vaccine, and continue to debate the benefits 
of adding a rotavirus vaccine to their universal vaccination 
programmes.11 32 Our study findings provide evidence on 
what rotavirus vaccine coverage levels a developed country 
can expect to achieve with a universal vaccine programme 
and how those levels compare to other vaccines given 
on the same schedule. It is noteworthy that with tighter 
restrictions on age for administration of rotavirus vacci-
nation (which is the case for RV5 in Canada, and for both 
RV1 and RV5 in the US and Australia), coverage levels 
may be lower than those observed in our study. Our study 
shows that a publicly funded system can achieve very high 
levels of schedule compliance, even with a restrictive rota-
virus vaccine schedule, but highlights some populations 
(eg, preterm infants, low- income rural populations) that 
may remain under- vaccinated.
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Correction: Measurement of coverage, compliance and 
determinants of uptake in a publicly funded rotavirus 
vaccination programme: a retrospective cohort study

Rafferty E, Guo X, McDonald B, et al. Measurement of coverage, compliance 
and determinants of uptake in a publicly funded rotavirus vaccination 
programme: a retrospective cohort study. BMJ Open 2019;9:e031718. doi: 10.1136/
bmjopen-2019-031718.

This article was previously published with errors in Table 3.
 ► In table 3, the data (1.93 (1.73 to 2.16)) is for ‘Rural- Q2’ instead of ‘Rural- Q1’ 

under the heading ‘Income and location of residence (interaction term)’.
 ► In table 3, the first sub- heading under ‘Gestation age at birth’ should read ‘Term 

(≥36 weeks)’. Currently, these are split into two lines.
 

Table 3 columns headers should read as follows:
Column 4: Unadjusted OR for not initiating§ (95% CI)
Column 5: Adjusted OR for not initiating § (95% CI)
Column 8: Unadjusted OR for not completing¶ (95% CI)
Column 9: Adjusted OR for not completing¶,** (95% CI)
 

The footnotes to table 3 should read:
§: Odds of not being vaccinated with rotavirus vaccine compared with receiving at 

least one dose of the rotavirus vaccine.
¶: Odds of not being vaccinated with two doses of the rotavirus vaccine compared 

with receiving at least two doses of the rotavirus vaccine.
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