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Coverage for pertussis vaccination during pregnancy
with 4 models of vaccine delivery: a quasiexperimental,
multicentre observational study

Yinan Li HBSc MScPH, Nicholas Brousseau MD MSc, Maryse Guay MD MSc, Eve Dubé PhD,
Zineb Laghdir MSc, Isabelle Boucoiran MD MSc, Bruce Tapiéro MD, Caroline Quach MD MSc

Background: Vaccination of pregnant people with a vaccine containing acellular pertussis (tetanus—diphtheria—acellular pertussis
[Tdap]) has been recommended in Canada since 2018, and the evaluation of delivery models for efficient maternal Tdap administra-
tion is a priority for the Quebec Ministry of Health. We implemented 3 vaccine delivery models, in addition to the existing standard of
practice model, and compared the vaccine coverage achieved by the 4 models in Quebec.

Methods: In this quasiexperimental, multicentre observational study, we recruited pregnant people at less than 21 weeks’ gestation
in 4 Quebec regions from April to October 2019. We compared 4 vaccine delivery models: local community service centres (centre
local de services communautaires [CLSCs], baseline), family medicine groups (FMGs), obstetrics clinic and the oral glucose chal-
lenge test (OGCT). In addition to the CLSCs, 3 FMGs, 1 obstetric clinic and a hospital-based OGCT screening program participated.
We determined vaccination status from a self-reported questionnaire, the Quebec Immunization Registry or medical charts. We com-
pared model-specific (for participants recruited to a model and subsequently vaccinated within that model) and overall vaccine cover-
age (considering all vaccine delivery pathways) and used logistic regression to adjust for sociodemographic variables.

Results: Overall, 946 of 1000 recruited pregnant people were eligible for analyses. Vaccination via the FMGs achieved the highest
model-specific vaccine coverage (67.8%, 95% confidence interval [Cl] 60.5%—-74.4%), but coverage was not significantly different
from the CLSCs (63.8%, 95% Cl 57.6%—69.6%). For overall vaccine coverage, the FMG (86.5%, 95% CI 80.6%—-90.9%) and obstet-
rics models (85.9%, 95% Cl 80.9%—89.7%) achieved significantly higher vaccine coverage than the CLSCs (66.3%, 95% CI 60.1%—
71.9%). The OGCT model did not improve overall vaccine coverage (61.8%, 95% Cl 56.1%—67.2%).

Interpretation: Compared with CLSCs, overall vaccine coverage was higher when Tdap was offered in FMGs or an obstetrics clinic
providing prenatal care. Health professionals involved in pregnancy follow-up recommending and offering the vaccine may be a key
factor in optimizing vaccine coverage.

ertussis infection and complications can be severe in
young infants."” From 2006 to 2015, infants younger
than 1 year had the highest hospitalization rates

the United Kingdom, Belgium,”!* New Zealand'*'® and
Switzerland,!” have also recommended routine maternal Tdap
immunization at every pregnancy. Maternal Tdap vaccine

(33.6 cases per 100 000 population) in Canada.! Infants
younger than 2 months, who have not started their primary
vaccination against pertussis, accounted for nearly half
(40.5%) of admissions to special care units.! Administration of
the tetanus—diphtheria-acellular pertussis (T'dap) vaccine dur-
ing pregnancy increases transplacental transfer of maternal
antibodies and provides direct protection of the infants.*~ In
2018, the National Advisory Committee on Immunization
recommended the systematic vaccination of all pregnant peo-
ple against pertussis, at every pregnancy.* As of May 2018, the
province of Quebec has recommended maternal Tdap immu-
nization, ideally between 26 and 32 weeks’ gestation, for every
pregnancy.® Many countries, including the United States,”"!
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coverage has been suboptimal in several countries,”*1¢2% such
as in the US, where vaccine coverage was about 57% in 2019—
2020." Public Health England reported that, in 2019-2020,
maternal Tdap vaccine coverage was about 70%.!? The
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modalities of T'dap vaccination implementation are major fac-
tors influencing vaccine coverage.!>182021

In Quebec, a maternal pertussis immunization program
has not yet been integrated into existing medical care. A pre-
vious study, conducted in Quebec, identified challenges in
implementing maternal Tdap vaccination successfully.”! Vac-
cination is not usually available in clinics offering prenatal
care and is mainly offered in local public health clinics (local
community service centres [centre local de services commu-
nautaires], CLSCs) by appointment. However, the study did
not determine a specific model for efficient Tdap delivery.?!
Other studies showed that Tdap vaccine coverage improved
when vaccination was offered in traditional prenatal care set-
tings by general practitioners or in obstetrics clinics.”!? Gesta-
tional diabetes screening was also identified as a possible vac-
cination venue, but has not been well studied.?'->

As a follow-up to the previous study,’’ we aimed to assess
and compare the vaccine coverage associated with 4 province-
based implementation models of maternal T'dap vaccine deliv-
ery (1 existing and 3 implemented models), namely vaccina-
tion from CLSCs, family medicine groups (FMGs),
obstetrics clinic and at time of screening with the oral glucose
challenge test (OGCT). In this study, we evaluated vaccine
coverage as 2 measures, model-specific and overall. The
model-specific vaccine coverage is the coverage achieved
according to the care pathway defined in the model. This
measure reflects vaccine implementation and will help inform
resource allocation and use. The overall vaccine coverage is
the coverage achieved considering all doses, regardless of the
care pathway, which assesses the perceived importance of vac-
cination recommendation by health care professionals.

Study design and setting

We used a quasiexperimental, multicentre study design with
nonequivalent control groups of pregnant people. We recruited
participants from 4 health regions of Quebec, Montréal (urban
city with about 2 070 000 inhabitants), Montérégie (second
most populated region of urban and rural areas, with about
1 600 000 inhabitants), Capitale-Nationale (Québec and other
areas, with about 760 000 inhabitants) and Mauricie (urban and
rural areas, with about 270 000 inhabitants).?**®

Participants

From April to October 2019, we recruited pregnant people at
less than 21 weeks’ gestation in the 4 Quebec health regions.
We excluded participants if they were younger than 18 years,
spoke neither French nor English, provided an invalid email
address, had a miscarriage or moved out of Quebec during the
pregnancy. Trained administrative personnel recruited partic-
ipants during their first medical visit where their pregnancy
was followed (Montérégie, Capitale-Nationale and Mauricie);
in Montréal, a research assistant recruited participants during
their 12-week appointment for laboratory tests and nuchal
clarity ultrasonography.

OPEN

Vaccine delivery models

Four models of vaccine delivery were implemented in the
4 Quebec health regions where participants were recruited.
Vaccine administration ran from May 2019 to March 2020.

Local community service centres model

In Montérégie, a nurse recruited participants at an FMG
clinic and referred them to their CLSC for vaccine admin-
istration. The CLSCs offer community health care services
and serve a specific geographical area.?! This model is the
current standard for Tdap vaccination in Quebec and served
as the baseline model.*! This study component was managed

by M.G.

Family medicine group model

In Montérégie and Capitale-Nationale, participants were
offered T'dap vaccination at the FMG where their pregnancy
was followed by a team of family physicians and nurses, on the
day it was recommended. Three FMGs served as the recruit-
ment and vaccination sites for this model, with each following
200-400 pregnancies annually. This study component was
managed by M.G. and N.B.

Obstetrics clinic model

In Mauricie, participants received Tdap vaccination in a high-
speed obstetrics follow-up clinic, where about 1200 pregnan-
cies are followed annually. The obstetrician recommended
Tdap at the obstetrical appointment and a nurse offered the
vaccine at a separately scheduled nursing appointment in the
same clinic. This study component was managed by N.B.

Oral glucose challenge test model

In Montréal, when participants were screened for gestational
diabetes between weeks 24 and 28 of gestation through an
OGCT (50-75 g of glucose) at a mother and child teaching hos-
pital, they were offered Tdap vaccination during the wait hour
of the same appointment or after blood procurement. Pregnant
people with preexisting diabetes were referred to CLSCs for
vaccination. This study component was managed by C.Q.

Variables

We collected sociodemographic and contact information
through a paper questionnaire at recruitment. At week 35 of
pregnancy, participants completed an online questionnaire on
self-reported vaccination status, date and place of vaccination.
Vaccination records from the Quebec Immunization Registry
were extracted by the Quebec Ministry of Health and
reviewed (Y.L.) to validate vaccination status. When possible,
we (N.B., M.G. and C.Q.) reviewed medical charts to validate
vaccination status for participants who indicated unknown
vaccination status or did not answer the questionnaire, and for
whom a proof of vaccination could not be found in the pro-
vincial registry. We reviewed medical charts for all models,
except for the CLSC model, given logistical constraints. We
considered a participant to be vaccinated if they self-reported
as vaccinated in the online questionnaire, if they provided a
vaccination date and nonvaccination was not documented in
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the medical chart, or when there was proof of vaccination in
the registry or the medical chart.

Outcomes

We computed the primary outcome, model-specific vaccine
coverage, as the proportion of participants who received Tdap
vaccination according to the specific vaccine delivery pathway
defined by the model, out of all those eligible for each model
(x 100). We computed the secondary outcome, overall vaccine
coverage, as the proportion of participants vaccinated with
Tdap, considering all vaccine delivery pathways out of all eli-
gible participants for each model (x 100).

Statistical analysis

We calculated the required sample size to be 162 per vac-
cine delivery model to detect a 15% difference in vaccine
coverage between models (55% v. 70%) with an o of 5%
and power of 80%.

We compared vaccine coverage for each model to the
baseline model using the %* test (o0 = 5%, 2-sided tests). We
used multivariable logistic regression to adjust for sociodemo-
graphic characteristics and to compute adjusted odds ratios
(ORs) of vaccination for each model. We performed all analy-
ses using R version 4.0.3.

We conducted sensitivity analyses based on different assump-
tions for participants without self-reported vaccination status
and immunization records in the CLSC model, and for partici-
pants with diabetes or prediabetes who did not attend the
OGCT, as well as vaccine coverage calculated using aggregated
data collected for the OGCT model (Appendix 1, Supplemen-
tary Methods, available at www.cmajopen.ca/content/10/1/E56/
suppl/DC1).

Ethics approval

The Centre hospitalier universitaire Sainte-Justine research
ethics board reviewed the study protocol and approved the
research project.

Overall, 946 of 1000 recruited participants were eligible for
analyses (Figure 1). The median maternal age was 31 years. A
large proportion of participants were born in Canada (z = 674,
71.2%), Francophone (z = 755, 79.8%) and married (z = 842,
89.0%). About half had university-level education (z = 505,
53.4%) and were in their first pregnancy (z = 411, 43.5%).
Participants significantly differed in sociodemographic char-
acteristics across models (Table 1), with the OGCT model
having more non-Francophones, more participants born out-
side of Canada and more university graduates. For the FMG
model, consisting of 3 recruitment sites, characteristics by site
are summarized in Appendix 1, Table S1.

Vaccination status

We obtained questionnaire response on vaccination status for
619 (65.4%) of 946 participants, and 503 (81.3%) of them
self-reported as vaccinated. Using the Quebec Immunization
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Registry, we found proof of vaccination for 174 additional
participants, including 4 who self-reported as nonvaccinated
in the questionnaire. Furthermore, we found 23 additional
doses by reviewing medical charts. We identified proof of
nonvaccination for 4 participants in the OGCT model who
self-reported as vaccinated.

Overall, 696 (73.6%) of 946 participants received a Tdap
vaccine during their pregnancy (Figure 2).

Invited pregnant people
n=1336

—— Excluded: Refused to participate
n =336
e CLSC model n=6
¢ FMG model n =36

*FMG 1 n=10

*FMG 2 n=23

*FMG 3 n=3

Obstetrics model n = 256

OGCT model n =38

Y
Pregnant people agreed to participate
n =1000*

* CLSC model n =251
e FMG model n =187

*FMG 1 n=50
*FMG 2 n=54
*FMG 3 n=83

* Obstetrics model n =263
¢ OGCT model n =299

—— Excluded: Ineligible n =54
e CLSC model n=5

e FMG model n=16

*FMG1 n=2

*FMG 2 n=12

*FMG3 n=2

Obstetrics model n =22
OGCT model n =11

A
Eligible participants n = 94671

* CLSC model n =246

* FMG model n=171

*FMG 1 n=48
*FMG 2 n=42
*FMG 3 n =381

¢ Obstetrics model n =241
* OGCT model n =288

Figure 1: Participant recruitment and eligibility. Note: CLSC =
local community service centre, FMG = family medicine group,
OGCT = oral glucose challenge test. Participation rate by model:
CLSC model, 251/257 (97.7%); FMG model, overall: 187/223
(83.9%), FMG 1: 50/60 (83.3%), FMG 2: 54/77 (70.1%), FMG 3:
83/86 (96.5%); obstetrics model, 263/519 (50.7%); OGCT model,
299/337 (88.7%). *Overall participation rate: 1000/1336 (74.9%).
tOverall, 946 pregnant people were eligible after the exclusion of
54 pregnant people (14 based on age or gestational age, 16 who
miscarried, 3 who later refused to participate, 9 with duplicate
information, 11 with missing information and 1 no longer residing
in Quebec).
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Table 1: Baseline sociodemographic characteristics from the recruitment questionnaire
No. (%) of participants*
CLSC FMG Obstetrics OGCT Total
Characteristict n =246 (26.0%) =171 (18.1%) n=241(255%) n =288 (30.4%) n =946
Median maternal age, yr (IQR) 30 (28-34) 30 (28-34) 30 (26-33) 32 (30-37) 31 (28-35)
Born in Canada
Yes 191 (77.6) 129 (75.4) 211 (87.5) 143 (49.6) 674 (71.2)
No 47 (19.1) 34 (19.9) 19 (7.9) 141 (49.0) 241 (25.5)
No response 8(3.3) 8 (4.7) 11 (4.6) 4 (1.4) 31 (3.3)
Marital status
Married 221 (89.8) 158 (92.4) 197 (81.7) 266 (92.4) 842 (89.0)
Other 23 (9.4) 11 (6.4) 38 (15.8) 20 (6.9) 92 (9.7)
Prefer not to answer and no response 2(0.8) 2(1.2) 6 (2.5) 2(0.7) 12 (1.3)
Level of education
University 126 (51.2) 88 (51.5) 93 (38.6) 198 (68.7) 505 (53.4)
Other (college or less) 119 (48.4) 82 (47.9) 148 (61.4) 88 (30.6) 437 (46.2)
Prefer not to answer and no response 1(0.4) 1(0.6) 0(0) 2(0.7) 4(0.4)
Language
French 190 (77.2) 150 (87.7) 226 (93.8) 189 (65.6) 755 (79.8)
Other 56 (22.8) 21 (12.3) 15 (6.2) 99 (34.4) 191 (20.2)
Number of previous children
First pregnancy 133 (54.1) 66 (38.6) 93 (38.6) 119 (41.3) 411 (43.5)
1 child or more before this pregnancy 113 (45.9) 105 (61.4) 147 (61.0) 168 (58.3) 533 (56.3)
No response 0(0) 0(0) 1(0.4) 1(0.4) 2(0.2)
Diabetes
Yes 9(3.7) 7 (4.1) 6 (2.5) 21 (7.3) 43 (4.5)
No 234 (95.1) 162 (94.7) 232 (96.3) 264 (91.7) 892 (94.3)
Do not know and no response 3(1.2) 2(12) 3(1.2) 3(1.0) 1 (1.2)
Type of health professional following the pregnancy
Family physician 136 (55.3) 114 (66.7) 3(1.2) 7 (2.4) 260 (27.5)
Obstetrician 95 (38.6) 25 (14.6) 232 (96.3) 267 (92.7) 619 (65.4)
Other (including multiple health 11 (4.5) 26 (15.2) 5(2.1) 14 (4.9) 56 (5.9)
professionals)
No response 4 (1.6) 6 (3.5) 1(0.4) 0 (0) 1 (1.2)
Note: CLSC = local community service centre, FMG = family medicine group, IQR = interquartile range, OGCT = oral glucose challenge test.
*Unless indicated otherwise.
tDifferences in participant characteristics across the models were statistically significant at p < 0.001 for all characteristics except for marital status, number of previous
children and diabetes status (using Kruskal-Wallis test, Pearson x? test or by Monte Carlo simulation for cells with expected count < 5).

Model-specific vaccine coverage

To compare model performance, we evaluated model-
specific vaccine coverage, considering only doses delivered
within each model. For the baseline CLSC model, 96.3% of
participants recruited to this model who had received their
Tdap did so within the CLSC vaccine delivery model (refer-
ral to the nearest CLSC). The CLSC model-specific vaccine
coverage was 63.8% (95% confidence interval [CI] 57.6%—
69.6%) (Table 2 and Figure 3). In comparison, under the
FMG model, 78.4% of vaccinated participants recruited to

the FMG model were vaccinated in their corresponding
FMG clinic, and the FMG model-specific vaccine coverage
was 67.8% (95% CI 60.5%-74.4%), which did not signifi-
cantly differ from the baseline CLSC model. The obstetrics
model showed significantly lower model-specific vaccine cov-
erage at 35.3% (95% CI 29.5%-41.5%), since only 41.1% of
vaccinated participants recruited to this model actually
received their vaccine in that obstetrics clinic. Finally, the
OGCT model-specific vaccine coverage was 44.1% (95% CI
38.5%-49.9%), which was significantly lower compared with
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Eligible participants

n =946
A A Y \ 4
CLSC model FMG model Obstetrics model OGCT model
n =246 n=171 n =241 n =288
A4 v v \ 4
Self-reported Self-reported Self-reported Self-reported Self-reported
status in as vaccinated as vaccinated as vaccinated as vaccinated
X X n=127 n=107 n=134 n=135
questionnaire* (51.6%) (52.6%) (55.6%) (46.9%)
A4 \ 4
Additional Additional Additional Additional
Immunization doses found doses found doses found doses found
Registry n=236 n=32 n=67 n=239
(14.6%) (18.7%) (27.8%) (13.5%)
Y \4 l
Additional Additional Additional
Medical No review of doses found doses found doses foundt
charts medical charts n=8 n=6 n=8
(5.3%) (2.5%) (2.8%)
Overall 163/246 148/171 207/241 178/288%
vaccine (66.3%) (86.5%) (85.9%) (61.8%)
coverage

Overall study vaccine coverage

696/946 (73.6%)

Figure 2: Summary of the process for determining vaccination status using the self-report questionnaire response, the Quebec Immunization
Registry and medical charts. Note: CLSC = local community service centre, FMG = family medicine group, OGCT = oral glucose challenge test.
*Questionnaire response rate: CLSC model: 159/246 (64.6%); FMG model: 122/171 (71.3%); obstetrics model: 142/241 (58.9%); OGCT model:
196/288 (68.1%). TProof of nonvaccination identified for 4 participants. $For the OGCT model, the overall vaccine coverage was adjusted to
178/288 after identifying a proof of nonvaccination for 4 women who self-reported as vaccinated.

the baseline model. The proportion of vaccinated partici-
pants recruited to the OGCT model who were vaccinated
during their OGCT was 71.4%.

After adjusting for maternal age, country of birth
(Canada v. other), education, language and the number of
previous children, compared with the CLSC model, the
OR of receiving the Tdap vaccine within each vaccine
delivery model was 1.26 (95% CI 0.82-1.94) for the FMG
model, 0.30 (95%CI, 0.20-0.44) for the obstetrics model,
and 0.47 (95% CI 0.32-0.68) for the OGCT model
(Table 2).
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Additional sensitivity analyses based on the different assump-
tions, and vaccine coverage calculated using aggregated data for
all participants who presented for their OGCT, regardless of
recruitment status (which did not modify the overall vaccine
coverage associated with this model) are presented in Appen-

dix 1 (Supplementary Results, Tables S2 and S3).

Overall vaccine coverage
To compare overall vaccine uptake, we evaluated overall vac-

cine coverage, considering all doses administered regardless of
place of vaccination (Table 2). For the baseline CLSC model,



OPEN

Table 2: Model-specific and overall vaccine coverage of tetanus—diphtheria—acellular pertussis vaccine

Model-specific VC Overall VC

No. (%) of

vaccinated No. (%) of

participants participants

who were vaccinated Overall no. (%)  Absolute
Vaccine No. of vaccinated within the Adjusted of participants VC Adjusted
delivery vaccinated within the model OR* ORft vaccinated difference, OR* ORt
model participants model (95% ClI) (95% ClI) (95% ClI) (95% ClI) % (95% ClI) (95% ClI)
CLSC, 163 157 157 (63.8) 1 1 163 (66.3) Ref. 1 1
n =246 (96.3) (57.6-69.6) (Ref.) (Ref.) (60.1-71.9) (Ref.) (Ref.)
FMG, 148 116 116 (67.8) 1.20 1.26 148 (86.5) 20.2 3.28 4.05
n=171 (78.4) (60.5-74.4) (0.79-1.81)  (0.82-1.94) (80.6—90.9) (1.99-5.57)  (2.36-7.22)
Obstetrics, 207 85 85 (35.3) 0.31 0.30 207 (85.9) 19.6 3.10 3.37
n =241 (41.1) (29.5-41.5) (0.21-0.45)  (0.20-0.44) (80.9-89.7) (1.99-4.91) (2.11-5.49)
OGCT, 178 127 127 (44.1) 0.45 0.47 178 (61.8) 4.5 0.82 0.92
n=288 (71.3) (38.5-49.9)  (0.31-0.63) (0.32-0.68) (56.1-67.2) (0.58-1.17)  (0.62-1.37)

Ref. = reference, VC = vaccine coverage.
*QOdds ratios calculated from univariate logistic regression.

previous children.

Note: Cl = confidence interval, CLSC = local community service centre, FMG = family medicine group, OGCT = oral glucose challenge test, OR = odds ratio,

tAdjusted ORs calculated from multivariable logistic regression, adjusting for maternal age, country of birth (Canada v. other), education, language and the number of
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Figure 3: Model-specific and overall vaccine coverage (with 95% confidence interval) of the 4 vaccine delivery models. Note: CLSC = local com-
munity service centre, FMG = family medicine group, OGCT = oral glucose challenge test. *The model-specific vaccine coverage of the obstetrics
and OGCT models was significantly lower than the model-specific vaccine coverage of the baseline CLSC model (p < 0.001). tThe overall vaccine
coverage of the FMG and obstetrics models was significantly higher than the overall vaccine coverage of the baseline CLSC model (p < 0.001).

overall Tdap vaccine coverage was 66.3% (95% CI 60.1%—
71.9%). In comparison, a significantly higher vaccine cover-
age was achieved by the FMG model (86.5%, 95% CI
80.6%-90.9%) and the obstetrics model (85.9%, 95% CI
80.9%-89.7%). However, the OGCT model was not associ-
ated with a statistically significant difference in overall vaccine
coverage compared with the baseline model (61.8%, 95% CI

56.1%—-67.2%). For the FMG, obstetrics and OGCT models,
most of the vaccines given outside of the delivery models took
place in CLSCs (Appendix 1, Table S4).

Overall, maternal age above the median age of 31 years
(p = 0.008) and nulliparity (p < 0.001) were significantly
associated with higher likelihood of vaccination. Being born
in Canada (p = 0.070), having completed university-level
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education (p = 0.098) and being Francophone (p = 0.071)
were positively associated with Tdap vaccination without
these associations being significant.

The overall adjusted OR of receiving the Tdap vaccine
was 4.05 for the FMG model (95% CI 2.36-7.22), 3.37 for
the obstetrics model (95% CI 2.11-5.49) and 0.92 for the
OGCT model (95% CI 0.62-1.37), compared with the
CLSC model (Table 2).

Referring patients to public health clinics (i.e., the CLSC
model) is the current standard model for maternal Tdap vac-
cination in Quebec. Under this model, model-specific and
overall vaccine coverage was moderately good, but not opti-
mal (63.8% and 66.3%, respectively). The CLSC model was
highly used by participants and thus resulted in similar or
higher model-specific vaccine coverage compared with other
delivery models. Nevertheless, the FMG and obstetrics mod-
els achieved significantly higher overall vaccine coverage
(86.5% and 85.9%, respectively), a difference of about 20 per-
centage points compared with the CLSC model.

A previous study?! reported that vaccination would be facil-
itated if offered in FMG clinics where pregnancies are fol-
lowed. In our study, model-specific vaccine coverage was sim-
ilar for the FMG and the CLSC models (about 65%), but
overall vaccine coverage increased to 85% for the FMG
model when considering all vaccination venues. Participants
were more likely to receive T'dap when it was recommended
and offered by their family physician, which could be
explained by a stronger perceived importance of vaccination
from the family physician or nurse offering prenatal care.
High maternal Tdap vaccine coverage was also observed in
studies from Belgium and the UK, where the main vaccine
administrators were general practitioners.'>!* In our context,
the high vaccine coverage of the FMG model suggested
potential benefits of integrating vaccination into prenatal care,
as offered in FMG clinics.

The obstetrics clinic offering Tdap vaccination during
pregnancy follow-up also achieved significantly higher over-
all vaccine coverage than the CLSC model. A vaccine offer
within the clinic may increase accessibility to Tdap vaccina-
tion and emphasize its importance. Maternal pertussis
immunization recommendations from health care profes-
sionals traditionally involved in pregnancy, including obste-
tricians, have been associated with higher vaccine cover-
age.”! Interestingly, within our obstetrics model, 41% of
vaccinated participants received their vaccine at the obstet-
rics clinic. It was likely that participants decided to be vacci-
nated at their CLSC for reasons such as geographical acces-
sibility or limited appointment availability; the nurse
offering T'dap vaccination at the obstetrics clinic worked
2 days per week. Results could be different with another
obstetric clinic organization.

The impact of offering Tdap vaccination at the time of
gestational diabetes screening had not been well studied.
Our study showed that this strategy did not improve
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model-specific or overall vaccine coverage. Suboptimal
model-specific vaccine coverage could be explained in part
by the timing of the vaccine offer (before 26 weeks’ gesta-
tion) or because the OGCT was perceived as an ordeal in
itself. Participants with diabetes or prediabetes who were
not present for an OGCT appointment were referred to a
CLSC, although the exclusion of these participants from a
sensitivity analysis did not improve the model-specific vac-
cine coverage. Nevertheless, participants used the OGCT
model more than the obstetrics clinic, as a higher percent-
age (71.4%) of vaccinated participants received their vac-
cine during their OGCT. This may highlight benefits of
opportunistic vaccination services at the OGCT appoint-
ment, which overlaps with the ideal time for maternal per-
tussis immunization.?!'? Future research is needed to eval-
uate strategies combining physician or obstetrician referral
for OGCT and offering of Tdap during an OGCT
appointment. Integration of Tdap vaccination with other
prenatal services should also be considered, which could
refer pregnant people to other resources if they miss this
vaccination opportunity.

Limitations

In the present study, strengths include the quasiexperimental
study design, which is effective at evaluating vaccine delivery
interventions,’ and the validation of vaccination history. The
participation rate was lower for the obstetrics model, which
could lead to a slight overestimation of vaccine coverage if
nonparticipating pregnant people were less likely to be vac-
cinated. Reassuringly, the participation rate was high (96%)
for 1 of the recruitment sites, and very high vaccine coverage
was also obtained. We did not expect an important selection
bias in terms of vaccine acceptance for those who refused to
participate. We did not review medical charts for the CLSC
model, but after a sensitivity analysis addressing this issue,
conclusions remained similar to the primary analysis. Partici-
pants differed in sociodemographic characteristics at baseline,
which might have influenced their likelihood of Tdap vacci-
nation. We accounted for these differences in our multivari-
able models. Finally, our sample recruited for the OGCT
model may not be representative of the population of those
who access prenatal care services in the province or the coun-
try, since the hospital where this model was implemented
serves a large urban multiethnic catchment area and is the
referral centre for high-risk pregnancies.

Conclusion

Compared with CLSCs, overall vaccine coverage was higher
when Tdap was offered in FMGs or an obstetrics clinic pro-
viding prenatal care. Recommendations and offers of vacci-
nation from health professionals involved in routine preg-
nancy follow-up may be the key factors in optimizing
vaccine coverage. Our findings and additional analyses on
vaccine acceptability, as well as on costs of vaccination strat-
egies, will be important to understand the successful imple-
mentation of universal maternal pertussis vaccination in
Quebec and elsewhere.
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