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Abstract

Background: Vaccination is the most effective way to prevent infection and severe outcomes caused by influenza
viruses in pregnant women and their children. In Ecuador, the coverage of seasonal influenza vaccination in
pregnant women is low. The aim of this study was to assess the knowledge, attitudes, and practices (KAP) of
pregnant women toward influenza vaccination in Quito-Ecuador.

Methods: A cross-sectional study enrolled 842 women who delivered at three main public gynecological-obstetric
units of the Metropolitan District of Quito. A questionnaire regarding demographics, antenatal care, risk conditions
and knowledge, attitudes and practices related to influenza vaccination was administered. We examined factors
associated with vaccination using log-binomial regression models.

Results: A low vaccination rate (36.6%) against influenza was observed among pregnant women. The factors
associated with vaccination included the recommendations from health providers (adjusted PR: 15.84; CI 95% 9.62–
26.10), belief in the safety of the influenza vaccine (adjusted PR: 1.53; CI 95% 1.03–2.37) and antenatal care (adjusted
PR: 1.21; CI 95% 1.01–1.47). The most common reasons for not vaccinating included the lack of recommendation
from health care providers (73.9%) and lack of access to vaccine (9.0%).

Conclusions: Health educational programs aimed at pregnant women and antenatal care providers have the most
potential to increase influenza vaccination rates. Further studies are needed to understand the barriers of health
care providers regarding influenza vaccination in Ecuador.
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Background
Pregnant women and infants under 6 months are among
the population subgroups considered to be at high risk
for serious influenza-related morbidity and mortality, as
illustrated during the 1918 and 2009–2010 influenza A
(H1N1) pandemics [1]. The mechanical, hormonal, and
relevant immunologic alterations that occur during preg-
nancy may enhance the susceptibility to viral infections

and the risk of influenza complications [2, 3]. In 2018, a
study estimated that a large proportion of influenza-
virus-associated acute lower respiratory infections
(ALRI) hospitalizations and in-hospital deaths occurred
among young infants and among children in low-income
and lower middle-income countries [4]. Influenza can
cause primary infections or is also associated with higher
rates of secondary bacterial infections [5]. Therefore,
maternal influenza immunization could play a role in re-
ducing the burden of all-cause ALRI [4].
In 2012, World Health Organization (WHO) recom-

mended that countries should consider pregnant women
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as a priority group for vaccination [6]. Several studies
have shown that maternal influenza immunization could
protect pregnant women from severe complications re-
lated to influenza virus infection [7–9], and that infants
up to 6 months of age from vaccinated women may also
benefit [10–13]. For example, in a pooled analysis of
three maternal influenza immunization trials in South
Africa, Mali and Nepal, there was 20% reduction in all-
cause severe clinical pneumonia in infants under 6
months [10]. In addition, a recent systematic review
and meta-analysis reported that maternal influenza vac-
cination was associated with a 48 and 72% reduced risk
of infants having laboratory-confirmed influenza infec-
tion and associated hospitalization, respectively [14].
The Ministry of Public Health (MOPH) of Ecuador in-

corporated the seasonal influenza vaccine to its national
vaccination schedule in 2006 and priority groups were
included progressively according to WHO recommenda-
tions [15]. The MOPH supplies the Northern Hemisphere
influenza vaccine free of charge through annual cam-
paigns. In addition, the vaccine must be recommended
and offered by health providers, especially those in pri-
mary care, during the flu season campaign period. In May
2016, an additional vaccination campaign focusing on pri-
ority groups was developed due to an outbreak presented
earlier that month [15]. The importance of annual influ-
enza vaccination is highlighted in different media and
healthcare centers as well as on MOPH’s website. Despite
these efforts, Ecuador has reported low coverage rates of
the influenza vaccine in pregnant women (55% in 2015,
63% in 2016, 55% in 2017 and 67% in 2018) [15, 16].
Many studies have tried to determine the factors influ-

encing coverage of vaccination against influenza during
pregnancy. Different authors have highlighted that vac-
cination recommendation by health professionals is the
main reason why pregnant women chose to be vacci-
nated against influenza [17–21]. Other studies have
identified additional influences such as: socio-economic
characteristics, fear of side effects, doubts about the
safety and effectiveness of the vaccine, fear of needles/
pain or under-estimation of personal risk [22–25].
Currently, in Ecuador, there is no available data on the

factors affecting vaccination among pregnant women. A
KAP survey is usually conducted to identify needs, prob-
lems and barriers to help plan and implement public
health interventions, set program priorities and make
program decisions [26]. Therefore, this study aimed to
assess knowledge, attitudes, and practices (KAP) of preg-
nant women regarding influenza vaccination in Quito,
Ecuador and to determine the influencing factors associ-
ated with vaccination during 2015–2016 campaign. The
results of this study may help health authorities plan and
implement policies to improve influenza vaccination
coverage among pregnant women.

Methods
Study design and setting
In Ecuador, two influenza vaccination campaigns were
carried out for all priority groups, including pregnant
women (December to February 2015–2016 and May
2016). We carried a cross-sectional survey on the know-
ledge, attitudes, and practices regarding the influenza
vaccination during pregnancy from September 2016 to
January 2017 in three public hospitals in Quito, the cap-
ital of Ecuador. Quito sits at an altitude of 2850m above
sea level and has 2,239,191 inhabitants being the second
most populous city in Ecuador [27].

Study population and sampling
The three public hospitals chosen (Hospital Luz Elena
Arismendi, Hospital Isidro Ayora and Hospital Pablo
Arturo Suárez) had the highest number of births in 2015
and each hospital is located in a specific area of the city
(south, center and north, respectively). In these hospitals,
women in immediate postpartum period between 18 and
50 years old were recruited. We interviewed a sample of
854 women (Luz Elena Arismendi, n = 168; Isidro Ayora,
n = 536 and Pablo Arturo Suárez, n = 150 women) with
probability of selection proportional to the number of
live births reported for each health care facility in 2015.
This sample size provided 80% power to detect a 10%
difference in survey responses to questions about know-
ledge, attitudes and practices between vaccinated and
unvaccinated women (assuming 50% of surveyed women
are vaccinated, a 10% non-response rate and alpha =
0.05). Women who did not reside within the Metropol-
itan District of Quito were excluded from the study.

Data collection and recruitment
Participant enrollment into the study was carried out by
convenience sampling in the postpartum wards of the
three hospitals until sample size was reached. Signed in-
formed consent was obtained from each eligible woman
interested in enrolling prior to administration of the sur-
vey. Illiterate mothers consented by their thumb print
after verbal consent. A KAP questionnaire was applied
in Spanish by two experienced survey interviewers with-
out medical background who were trained by the au-
thors of the present study (Additional file 1). The survey
included questions on demographics, educational level,
employment, antenatal care, high-risk conditions, know-
ledge (influenza, influenza vaccine and severity of influ-
enza), attitudes (perception of vaccine safety and
effectiveness) and practices (uptake of influenza vaccine)
about influenza vaccine, influenza vaccine during preg-
nancy, reasons for not receiving vaccination, health pro-
vider recommendation and offer of the vaccine. To
validate the questionnaire, a team of experts (Influenza
Division, CDC, Atlanta, USA) reviewed the items to
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ensure clarity and adequacy of comprehension prior to
administration. Field validation was then carried out and
the survey instrument was adjusted accordingly. Self-
reported data about influenza vaccination was corrobo-
rated through vaccination cards and medical records.

Statistical analysis
For the analysis of the data, the vaccination report of the
mother was used. Age was categorized in four groups:
18–24, 25–30, 31–35, ≥36. Patients were classified as
high obstetric risk if they reported having diagnosis of
bronchitis, asthma, chronic obstructive pulmonary dis-
ease, cystic fibrosis, diabetes, HIV, cardiovascular dis-
ease, chronic kidney disease or stroke. We calculated the
percentage of women that were vaccinated against influ-
enza by provider recommendation and the offer of influ-
enza vaccination. Among unvaccinated persons, we
categorized the main reasons reported for not being vac-
cinated into 4 main groups: access issues, not wanting or
needing the vaccine, concern with safety, lack of offer /
recommendation of the vaccine. We also assessed the
categorized main reported reasons for not being vacci-
nated by demographic characteristics, education, num-
ber of children, antenatal care, and high-risk conditions.
Finally, we analyzed the relationship of receipt of influ-
enza vaccination with predictors for vaccination (age,
educational level, marital status, employment, antenatal
care, number of children, high-risk conditions, gesta-
tional age at birth, recommendation or offer of vaccin-
ation by health care provider, and knowledge and
attitudes about vaccination) by bivariate and multivariate
analysis (log-binomial regression). We present un-
adjusted and adjusted prevalence ratios (PRs) with 95%
confidence intervals. Data were analyzed using STATA®
software (version 14.0).

Results
Characteristics of study population
A total of 854 pregnant women were invited to partici-
pate in the survey and accepted by written consent to
participate in the study (24 mothers refused to partici-
pate). Of those invited, 12 (1.4%) were excluded because
they were not residents of Quito and only arrived at se-
lected hospitals for delivery. Therefore, 842 pregnant
women were included in the analysis.
The characteristics of the sample are described in

Table 1. Almost three-quarters of participants in this
survey were between 18 and 30 years old, 86% were
mixed-race women and 58% finished high school. Most
women were married or cohabited with a partner (79%),
44.2% were homemakers and approximately two thirds
(65%) of women reported having at least one other child
prior to this pregnancy. Nearly all women (98.7%) re-
ported attending at least one antenatal visit and 81%

reported more than four antenatal visits. Only 8% of
women reported having chronic diseases.

Vaccination rate in pregnant women
The percentage of women who reported having been
vaccinated against influenza at any time in their preg-
nancy was 36.6%. Sixty percent of women have been
vaccinated during the second trimester of pregnancy.
Vaccination data was confirmed with the vaccination
card and/or medical records in 67% of vaccinated
women (Table 1).

Knowledge and attitudes regarding influenza and
influenza vaccination
Knowledge about the severity of influenza and the exist-
ence of a vaccine was higher among women who re-
ported having been vaccinated compared to those who
reported not having been vaccinated (p = 0.017 and p <
0.001, respectively, Fig. 1a and b). Vaccinated women
perceived that the influenza vaccine is safe (95.8% vs
71.7%, respectively) and effective (68.5% vs. 61.4%, respect-
ively) in a higher proportion than unvaccinated women
(p < 0.001 y p = 0.030, respectively, Fig. 1c and d).

Reasons for not receiving influenza vaccination
The most frequent reason identified as a barrier to vac-
cination among pregnant women was the lack of recom-
mendation/offer of the vaccine by the health provider
(73.9%). Other reasons in smaller proportion were lack
of access (9.0%), concern with the safety of the vaccine
(6.2%), not wanting/needing the vaccine (3.7%) and
other causes (7.3%) (Table 2). The most common rea-
sons for non-vaccination among women with complete
basic education or higher were also related to not having
received a recommendation/offer of the vaccine by the
health care provider, vaccine safety concerns and other
reasons, whereas for women without any educational level
or with incomplete basic education, not wanting/needing
the vaccine and access barriers were the most common
reason for non-vaccination. (p = 0.001, Table 2).

Provider recommendation and offer of influenza
vaccination
Among women who indicated that their health care pro-
vider recommended and offered the influenza vaccine,
82.7% reported having been vaccinated for influenza
since the end of 2015. Among those who reported that
their health care provider recommended but did not
offer vaccination against influenza, 15.0% reported hav-
ing been vaccinated for influenza. Finally, 4.3% of the re-
spondents who did not receive either a recommendation
or an influenza vaccination offer, reported having been
vaccinated (p < 0.001, Fig. 2).

Erazo et al. BMC Public Health           (2021) 21:72 Page 3 of 11



Relationship between determinants and vaccination
A larger number of antenatal care visits, knowledge
about vaccine safety, and having received recommenda-
tion (with or without offer of the vaccine) by health care
personnel were associated with vaccination during preg-
nancy in both the bivariate and multivariate analysis
(Table 3). Specifically, the vaccination rate was 1.67
times higher in women who reported having five or
more antenatal controls during pregnancy than in
women who reported having fewer than five controls
and the association was maintained after adjustment by
other predictors (adjusted PR 1.21, 95% CI 1.01–1.47).
Women who perceived vaccination against influenza as
safe had higher vaccination rates than those who did not
(adjusted PR 1.53, 95% CI 1.03–2.37). Finally, women
who reported receiving recommendation but were not
offered vaccination and those who reported receiving
both recommendation and were offered vaccination had
3.17 (95% CI 1.57–6.40) and 15.84 (95% CI 9.62–26.10)
greater likelihood of having received the vaccine com-
pared to women who did not receive a recommenda-
tion/offer.

Discusion
Our study found a low influenza vaccination rate in
pregnant women in Quito-Ecuador and identified some
barriers that could contribute to low vaccination cover-
age. Those women who were vaccinated knew about the
severity of influenza, about the existence of a vaccine,
and perceived vaccination against influenza as safe and
effective. The main barrier for not receiving the vaccine
was the lack of recommendation/offer regarding influ-
enza vaccine by health care providers. Among the deter-
minants, recommendation/offer of vaccine increases the
likelihood of vaccination in pregnancy. Other factors as-
sociated with vaccination were knowledge about vaccine
safety and more than five antenatal care visits.
The vaccination rate reported in this study (36.6%) is

lower than those reported for Ecuador in 2015 (55%)
and 2016 (63%) and for those reported by other

Table 1 Characteristics of study population in Quito, Ecuador,
2016–2017 (n = 842)

Characteristics n (%)

Age

18–24 363 (43.1%)

25–30 260 (30.9%)

31–35 123 (14.6%)

≥ 36 96 (11.4)

Race

White 27 (3.4%)

Mixed 723 (85.8%)

Indigenous 54 (6.4%)

Black 30 (3.5%)

Other 8 (0.9%)

Education

Complete higher education or graduate degree 83 (9.9%)

Complete high school or incomplete higher education 407 (48.3%)

Complete basic education or incomplete high school 222 (26.4%)

Illiterate or incomplete basic education 130
(15.4%%)

Marital status

Married 288 (34.2%)

Cohabited with a partner 376 (44.7%)

Separated / Widowed / Divorced - Never Married or
Unmarried

178 (21.1%)

Employment

Public or private employee 175 (20.8%)

Independent worker 172 (20.4%)

Homemaker 372 (44.2%)

Student 119 (14.1%)

Unemployed 4 (0.5%)

Number of children (prior to this pregnancy)

0 295 (35.0%)

1–2 459 (54.5%)

3–6 88 (10.5%)

Number of antenatal visits

0 11 (1.3%)

1 to 4 150 (17.8%)

≥ 5 681 (80.9%)

Gestational age at birth

24–36 weeks 122 (14.5%)

37–42 weeks 720 (85.5%)

High-risk conditions

No 775 (92.0%)

Yes 67 (8.0%)

Table 1 Characteristics of study population in Quito, Ecuador,
2016–2017 (n = 842) (Continued)

Characteristics n (%)

Received influenza vaccination (self-reported)a

Yes 308 (36.6%)

Confirmed with vaccination card 206 (66.9%)

No 534 (63.4%)

Received influenza vaccination (vaccination card/medical records)b

Yes 206 (24.5%)

No 636 (75.5%)
aVaccination reported by the women used for analysis
bVaccination confirmed by vaccination card/medical records
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countries of the region, such as Bolivia (69%), Brazil
(80%) and Argentina (100%) for 2016 [16]. However, the
coverage could be underestimated due to the low per-
centage of women with perinatal or vaccination cards
[28]. In Ecuador, the coverage of all vaccines (including
the influenza vaccine) has shown a gradual decrease
since 2013 to 2016, and a slight increase from 2017 [15]
. The Evaluation of National Strategy of Immunizations
revealed two elements related to this fact: 1) the
Immunization Program underwent a transition, becom-
ing part of the National Immunization Strategy. This fact
implied a disaggregation of functions between different
actors without an effective articulation of actions; and 2)
the lack of budget allocation in a sustainable manner for
operational activities of vaccination strategy [15]. Given
these facts and the results of the present study, there is
an urgent need to implement a contingency plan to im-
prove short-term vaccination coverage and reduce the
risk of transmission of vaccine-preventable diseases in
Ecuador.
Our results are in agreement with previous studies

that show that a compelling recommendation from a
provider is one of the most important factors in a preg-
nant woman’s decision to get vaccinated [21, 25, 29–32].

Indeed, the lack of recommendation was a barrier for
vaccination among pregnant women. Knowledge about
influenza and vaccination by health workers has an im-
pact on the decisions made regarding the vaccination of
their patients and themselves. Studies show that mater-
nal care providers with high levels of knowledge and
positive attitudes consistently discuss and recommend
influenza vaccine to their patients in greater proportion
than other health providers [33–36]. Similarly, health
professionals who know the national guidelines on influ-
enza vaccination are more likely to discuss and recom-
mend the vaccine than those who do not know them
[37]. To our knowledge, there are no studies in Ecuador
on the knowledge and attitudes of health workers re-
garding the influenza vaccination. Other studies demon-
strate that health care workers are often reluctant to
receive a vaccine [38, 39], have concerns about side ef-
fects, demonstrate a lack of faith in its efficacy and have
concerns in the severity of the disease [40, 41]. Under-
standing health provider barriers is vitally important be-
cause it is not possible to overcome vaccination barriers
among pregnant women if health providers themselves
are not fully convinced about the benefits of maternal
immunization.

Fig. 1 Knowledge and attitudes of women regarding influenza and influenza vaccination according to the vaccination status (n = 842), Quito-
Ecuador, 2016–2017. Bars represent numbers in percentages. This figure refers to the following questions from the survey: a “Can influenza cause
serious illness?”; b “There is a vaccine to prevent influenza?”; c “Are flu vaccines safe for me and my child during pregnancy?”; d “Can the flu
vaccine protect against severe influenza?”. ++X2 test; ‡Fisher’s exact test

Erazo et al. BMC Public Health           (2021) 21:72 Page 5 of 11



Ta
b
le

2
M
ai
n
re
as
on

s
fo
r
no

t
re
ce
iv
in
g
th
e
in
flu
en

za
va
cc
in
e
du

rin
g
pr
eg

na
nc
y
(n
=
52
0)
,Q

ui
to
,E
cu
ad
or
,2
01
6–
20
17

M
ai
n
re
as
on

A
ll

n
(%

)
C
on

ce
rn

ab
ou

t
va
cc
in
e
sa
fe
ty

n
(%

)

D
o
no

t
ne

ed
/d
o

no
t
w
an

t
n
(%

)

A
cc
es
s
b
ar
ri
er
sa

n
(%

)
D
id

no
t
re
ce
iv
e

re
co

m
m
en

d
at
io
n/
of
fe
r

n
(%

)

O
th
er

re
as
on

sb

n
(%

)
p-
va
lu
e
ǂ

A
ll

52
0
(1
00
)c

32
(6
.2
)

19
(3
.7
)

47
(9
.0
)

38
4
(7
3.
9)

38
(7
.3
)

A
g
e

0.
50
9

18
–2
4

22
6
(4
3.
5)

19
(5
9.
4)

9
(4
7.
4)

17
(3
6.
2)

16
9
(4
4.
0)

12
(3
1.
6)

25
–3
0

15
9
(3
0.
6)

8
(2
5.
0)

4
(2
1.
1)

18
(3
8.
3)

11
7
(3
0.
5)

12
(3
1.
6)

31
–3
5

77
(1
4.
8)

2
(6
.2
)

4
(2
1.
0)

9
(1
9.
1)

54
(1
4.
1)

8
(2
1.
0)

≥
36

58
(1
1.
1)

3
(9
.4
)

2
(1
0.
5)

3
(6
.4
)

44
(1
1.
4)

6
(1
5.
8)

Ed
uc

at
io
n

0.
00
1

C
om

pl
et
e
hi
gh

er
ed

uc
at
io
n
or

gr
ad
ua
te

de
gr
ee

60
(1
1.
5)

2
(6
.3
)

1
(5
.3
)

3
(6
.4
)

47
(1
2.
2)

7
(1
8.
4)

C
om

pl
et
e
hi
gh

sc
ho

ol
or

in
co
m
pl
et
e
hi
gh

er
ed

uc
at
io
n

24
4
(4
6.
9)

16
(5
0.
0)

6
(3
1.
6)

21
(4
4.
7)

18
0
(4
6.
9)

21
(5
5.
3)

C
om

pl
et
e
ba
si
c
ed

uc
at
io
n
or

in
co
m
pl
et
e
hi
gh

sc
ho

ol
13
4
(2
5.
8)

13
(4
0.
6)

5
(2
6.
3)

7
(1
4.
9)

10
3
(2
6.
8)

6
(1
5.
8)

Ill
ite
ra
te

or
in
co
m
pl
et
e
ba
si
c
ed

uc
at
io
n

82
(1
5.
8)

1
(3
.1
)

7
(3
6.
8)

16
(3
4.
0)

54
(1
4.
1)

4
(1
0.
5)

N
um

b
er

of
ch

ild
re
n
(p
ri
or

to
th
is
p
re
gn

an
cy
)

0.
06
5

N
on

e
18
8
(3
6.
2)

17
(5
3.
1)

4
(2
6.
3)

12
(2
5.
5)

14
6
(3
8.
0)

8
(2
1.
0)

1–
2

28
5
(5
4.
8)

12
(3
7.
5)

12
(6
3.
2)

29
(6
1.
7)

20
8
(5
4.
2)

24
(6
3.
2)

3–
6

47
(9
.0
)

3
(9
.4
)

2
(1
0.
5)

6
(1
2.
8)

30
(7
.8
)

6
(1
5.
8)

N
um

b
er

of
an

te
na

ta
lv

is
it
s

0.
62
1

≤
4

11
7
(2
2.
5)

7
(2
1.
9)

6
(3
1.
6)

13
(2
7.
7)

85
(2
2.
1)

6
(1
5.
8)

≥
5

40
3
(7
7.
5)

25
(7
8.
1)

13
(6
8.
4)

34
(7
2.
3)

29
9
(7
8.
9)

32
(8
4.
2)

H
ig
h-
ri
sk

co
nd

it
io
ns

0.
61
5

N
o

47
2
(9
0.
8)

28
(8
7.
5)

19
(1
00
)

42
(8
9.
4)

34
9
(9
0.
9)

37
(8
9.
5)

Ye
s

48
(9
.2
)

4
(1
2.
5)

0
(0
)

5
(1
0.
6)

35
(9
.1
)

4
(1
0.
5)

Th
is
ta
bl
e
re
fe
rs

to
th
e
fo
llo
w
in
g
qu

es
tio

n
fr
om

th
e
su
rv
ey
:“
of

th
e
re
as
on

s
yo

u
lis
te
d,

w
ha

t
is
th
e
m
ai
n
re
as
on

yo
u
w
ill
no

t
ge

t
a
flu

va
cc
in
at
io
n
th
is
flu

se
as
on

?
ǂ
x2

te
st

or
Fi
sh
er
’s
te
st
,

a A
cc
es
s
ba

rr
ie
rs
:“
Va

cc
in
e
un

av
ai
la
bi
lit
y
(n

=
23

)”
,“
Th

e
he

al
th

ce
nt
er

is
fa
r
fr
om

m
y
ho

m
e
or

op
en

s
at

tim
es

th
at

ar
e
no

t
su
ita

bl
e
fo
r
m
e
(n

=
11

),
“S
ic
k
w
he

n
sh
ot

w
as

av
ai
la
bl
e
(n

=
6)
”,
an

d
ot
he

r
re
as
on

s
re
la
te
d

to
ac
ce
ss

b
M
os
t
co
m
m
on

ot
he

r
re
as
on

s
w
er
e:

“D
on

’t
kn

ow
”,
“I
ha

d
al
re
ad

y
be

en
va
cc
in
at
ed

be
fo
re

pr
eg

na
nc
y”

c F
ou

rt
ee
n
pe

op
le

di
d
no

t
an

sw
er

th
e
qu

es
tio

n

Erazo et al. BMC Public Health           (2021) 21:72 Page 6 of 11



Working to promote practices related to the recommen-
dation and offer of influenza vaccination among antenatal
care providers (physicians, obstetricians, nurses and mid-
wifes) will be crucial to improving vaccination coverage
during pregnancy. A recent study in five lower-middle and
upper-middle income countries from Latin America re-
ported a training gap related to maternal and neonatal
immunization (MNI) programs in the pre-graduate cur-
riculum of universities. Moreover, all five countries re-
ported continuous training for health workers mostly
addressed to personnel that administer vaccines, but not
health care providers who recommend them [42]. Another
study highlights the need to involve midwives and obste-
tricians in vaccine promotion and training as they usually
have close and trust-based relationships with their preg-
nant patients [43]. Therefore, the incorporation or
reinforcement of MNI programs in the university curricu-
lum for the training of doctors, nurses, obstetricians, and
midwives as well as continuous training for all antenatal
care providers could be crucial for increasing influenza
vaccine uptake during pregnancy.
In the present study, women who reported perceiving

the influenza vaccine as safe and effective had the highest
vaccination rates and vaccine safety concern was a reason
for not receiving vaccination among 6.2% of non-
vaccinated women. Lack of knowledge due to insufficient
information about the safety of the influenza vaccine has
previously been linked to lower vaccination rates [22, 23,
44]. The vaccine is considered safe throughout pregnancy
and during lactation, and has been administered to preg-
nant women for many years without having observed ad-
verse effects [1]. Therefore, efforts are needed to educate
pregnant women and the population in general regarding
the safety and effectiveness of the influenza vaccine to im-
prove vaccination coverage of this risk group.
Having five or more antenatal visits increased the prob-

ability of vaccination which is in accordance to other

studies [45–47]. Antenatal check-ups are essential to pro-
moting the benefits of influenza vaccination and to offering
the vaccine to pregnant women [48]. To increase vaccin-
ation coverage, it would be necessary to offer the influenza
vaccine for a longer period rather than just one or two vac-
cination campaigns. This strategy would benefit women
who have few prenatal visits or who are late in attending
their first visit. Altogether, different strategies of vaccine de-
livery to pregnant women need to be evaluated to inform
policy decisions in countries where influenza circulation is
not confined to a single seasonal peak.
Our study showed different reasons for not being vac-

cinated according to educational level of women. The
main reasons for lack of vaccination among illiterate
women or with incomplete basic education was not
need/want the vaccine and lack of access to vaccination.
Studies have shown that people who have a higher edu-
cation level and/or household income are more likely to
receive preventive health services because they may have
more knowledge about the importance of health-
preventive care and the effectiveness of preventive strat-
egies and more access to health-related services [49, 50].
Some limitations were identified in this study. Firstly,

cross-sectional studies do not allow inferring causality be-
cause temporal sequence cannot be established. Second,
the study sample was not randomly selected but rather a
convenience sample, which makes generalization difficult
and affects the external validity. We selected a population
that is homogeneous with respect to socioeconomic level
(lower and lower-middle class population) who use the
public health system; therefore, the results could be repre-
sentative of this group in Quito. Third, this study corre-
sponds to the 2015–2016 influenza-vaccination campaign;
however, the results are relevant considering the low vac-
cination coverage during the last years and the lack of in-
formation on the barriers related to vaccination during
pregnancy in Ecuador. Finally, 30 % of vaccinated women
lacked documentation of influenza vaccine status and self-
report of vaccination could be affected by social desirabil-
ity and forgetfulness; however, analysis of a subsample
that included only those with written documentation of
vaccination showed similar findings.

Conclusion
In conclusion, the low rate of vaccination of pregnant
women in Quito supports the need to establish health
educational programs to increase the knowledge about
seasonal influenza and on the efficacy and safety of vac-
cination among this population. These results also call
for further studies on barriers of health providers regard-
ing influenza vaccination in Ecuador. Education and
training of all antenatal care providers, including obste-
tricians and midwives is needed to enhance their role as
vaccinators, which could potentially increase the number

Fig. 2 Vaccination against influenza during pregnancy according to
the recommendation or offer of the vaccine by health personnel
(n = 813). Quito-Ecuador, 2016–2017. Bars represent numbers
in percentage
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Table 3 Determinants of influenza vaccination during pregnancy in Quito-Ecuador, 2016–2017

Variable All
n = 842

Vaccinated n = 308
n (%)

Crude PR
CI 95%

Adjusted PR
CI 95%

Age

18–24 363 131 (36.1) 1.0 1.0

25–30 260 98 (37.7) 1.04 (0.85–1.29) 0.99 (0.86–1.15)

31–35 123 42 (34.2) 0.95 (0.71–1.25) 0.89 (0.72–1.11)

≥ 36 96 37 (38.5) 1.07 (0.80–1.42) 1.01 (0.84–1.22)

Race

White 27 8 (29.6) 1.0 1.0

Afro-Ecuadorian 30 13 (43.3) 1.46 (0.72–2.98) 0.95 (0.68–1.33)

Mixed 723 270 (37.3) 1.26 (0.70–2.27) 0.87 (0.65–1.17)

Indigenous 54 15 (27.8) 0.94 (0.45–1.93) 0.74 (0.48–1.15)

Other 8 2 (25.0) 0.84 (0.22–3.20) 0.60 (0.22–1.64)

Education

Complete higher education or graduate degree 83 23 (27.1) 1.0 1.0

Complete secondary education or incomplete higher education 407 157 (38.6) 1.39 (0.96–2.01) 1.27 (0.99–1.64)

Basic education complete or incomplete high school 222 82 (36.9) 1.33 (0.90–1.96) 1.30 (0.99–1.71)

Illiterate or incomplete basic education 130 46 (35.4) 1.28 (0.84–1.94) 1.39 (0.90–1.84)

Marital status

Married 288 107 (37.2) 1.0 1.0

Cohabited with a partner 376 144 (38.3) 1.03 (0.84–1.26) 0.99 (0.87–1.13)

Separated / Widowed / Divorced - Never Married or Unmarried 178 57 (32.0) 0.86 (0.66–1.12) 0.95 (0.77–1.17)

Employment

Housewife 172 58 (33.7) 1.0 1.0

Student 119 38 (31.9) 1.16 (0.91–1.47) 1.00 (0.86–1.17)

Unemployed 4 1 (25.0) 0.97 (0.72–1.29) 0.95 (0.77–1.17)

Public or private employee 175 61 (34.9) 0.92 (0.66–1.28) 0.88 (0.69–1.12)

Independent worker 372 150 (40.3) 0.72 (0.13–3.97) 0.82 (0.44–1.52)

Number of children

0 88 37 (42.1) 1.0 1.0

1–2 459 169 (36.8) 1.06 (0.87–1.30) 0.90 (0.79–1.03)

3–6 295 102 (34.6) 1.22 (0.91–1.63) 1.03 (0.81–1.32)

Antenatal Care

≤ 4 161 38 (23.6) 1.0 1.0

≥ 5 681 270 (39.7) 1.67 (1.25–2.25)† 1.21 (1.01–1.47)†

Gestational age at birth

< 37 weeks 122 37 (30.3) 1.0 1.0

≥ 37 weeks 720 271 (37.6) 1.24 (0.93–1.65) 1.08 (0.91–1.28)

High-risk conditions

No 775 290 (37.4) 1.0 1.0

Yes 67 18 (26.9) 0.72 (0.48–1.08) 0.91 (0.69–1.20)

Distance to health center (minutes)

> 30min 35 9 (25.7) 1.0 1.0

15–30min 102 35 (34.3) 1.33 (0.71–2.49) 0.75 (0.54–1.05)

0–15 min 696 262 (37.6) 1.46 (0.83–2.59) 0.79 (0.57–1.08)

Erazo et al. BMC Public Health           (2021) 21:72 Page 8 of 11



of those willing to recommend and offer vaccination. In
addition, the role of health workers in ensuring the
success of home-based records (i.e. vaccination cards)
of pregnant women should be emphasized to improve
monitoring during pregnancy, childbirth, and postna-
tal period. Finally, other methods of vaccine delivery
need to be evaluated, such as two-round antenatal
care distribution or to incorporate influenza vaccin-
ation into other programs that focus on the most vul-
nerable pregnant women in tropical countries where
influenza circulation is not confined to a single sea-
sonal peak.
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