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Abstract

Background—Nicaragua implemented an influenza vaccination program for pregnant women
with high-risk obstetric conditions in 2007. In 2014, the recommendation of influenza vaccination
expanded to include all pregnant women. Given the expansion in the recommendation of
vaccination, we evaluated knowledge, attitudes and practices of pregnant women and their
healthcare providers towards influenza vaccination and its recommendation.

Methods—We conducted surveys among pregnant women and their healthcare providers from
June to August 2016 at two hospitals and 140 health facilities in Managua. The questions were
adapted from the U.S. national CDC influenza survey and related to knowledge, attitudes and
practices about influenza vaccination and barriers to vaccination. We analyzed reasons for not
receiving vaccination among pregnant women as well as receipt of vaccination recommendation
and offer by their healthcare providers.

Results—Of 1,303 pregnant women enrolled, 42% (5 4 5) reported receiving influenza
vaccination in the 2016 season. Of those who reported not receiving vaccination, 46% indicated
barriers to vaccination. Pregnant women who were vaccinated were more likely to be aware of the
recommendation for vaccination and the risks of influenza illness during pregnancy and to
perceive the vaccine as safe and effective, compared to unvaccinated pregnant women (p-values <
0.001). Of the 619 health workers enrolled, over 89% recalled recommending influenza
vaccination to all pregnant women, regardless of obstetric risk. Of the 1,223 women who had a
prenatal visit between the start date of the influenza vaccination and the time of interview, 44%
recalled receiving a recommendation for influenza vaccination and 43% were offered vaccination.
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Vaccination rates were higher for those receiving a recommendation and offer of vaccination
compared with those who received neither (95% vs 5%, p-value < 0.001).

Conclusion—Pregnant women in Managua had positive perceptions of influenza vaccine and
were receptive to receiving influenza vaccination, especially after the offer and recommendation
by their healthcare providers.
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1. Introduction

Maternal influenza immunization is a priority intervention for Nicaragua [1]. From 2007 to
2012, the Government of Nicaragua offered influenza vaccination to at-risk groups including
pregnant women with obstetric risks. In 2013, Nicaragua expanded influenza vaccination to
all pregnant women in the municipality of Managua [2], and since 2014, influenza
vaccination was included in the annual vaccination campaign for all pregnant women
nationwide. Antenatal care in Nicaragua is carried out at primary healthcare facilities;
however, pregnant women diagnosed with high-risk obstetric conditions (HROC) may be
referred to a tertiary hospital.

A study conducted in 2014 at two hospitals in the Department of Managua found that 55%
of 3268 pregnant women were vaccinated against influenza, of which 8% (1 3 7) had been
vaccinated in the first trimester of pregnancy, 61% (1093) in the second trimester and 31%
(559) in the third trimester. The study noted that vaccinated pregnant women had more
chronic diseases compared to unvaccinated ones (60% vs 53%, p < 0.01), suggesting that, in
spite of the recent recommendation to vaccinate all pregnant women regardless of risk status,
health workers continued to prioritize women with HROC [3]. In order to determine if
healthcare providers were recommending influenza vaccination to all pregnant women
regardless of HROC status, we conducted a follow-up survey of knowledge, attitudes and
practices of health personnel and pregnant women in Managua.

2. Methods

2.1. Survey design, hypothesis and sample size

We evaluated knowledge, attitudes and practices of pregnant women and their healthcare
providers towards influenza vaccination and its recommendation through a cross-sectional
survey. We hypothesized that there were differences in the implementation of the
recommendation of influenza vaccination among pregnant women based on HROC status
[3]. Hypothesizing that 61% of pregnant women with HROC and 53% without HROC would
receive influenza vaccination, and assuming that 57% of pregnant women in our study
population would have HROC [3], we calculated a sample size of 1274 women using a
formula to detect differences between proportions. Likewise, hypothesizing that 61% of
pregnant women with HROC and 53% without HROC would receive influenza vaccination
recommendation from a healthcare provider, we calculated a sample size of 600 healthcare
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providers. We applied a significance level of 0.05 and a statistical power of 0.8 for both
calculations.

2.2. Survey for pregnant women

Between June 29 and August 9, 2016--months when influenza typically circulates in
Nicaragua [4]--we approached all women who attended prenatal and postpartum visits at the
German Nicaraguan Hospital, the Bertha Calder6n Roque Hospital and 140 primary
healthcare facilities in Managua until sample size was achieved. Women had to have been
pregnant during the months of May and June and residents of the Department of Managua in
order to participate in the survey.

The questionnaire included demographic information (i.e., age, ethnicity, education level,
number of children, marital status, employment status, rural or urban housing area). Adapted
from the U.S. national CDC influenza survey [5], the survey instrument included questions
about vaccination status in the 2016 season, (from May 23, 2016, the start date of influenza
vaccination in the 2016 season, through the time of interview), reasons for not receiving
influenza vaccination, barriers to vaccination, knowledge about vaccination
recommendation, perceived risk of influenza illness, attitudes about vaccine safety and
effectiveness and recall of vaccination recommendation or offer of vaccination at prenatal
care visits after May 23, 2016. Additional questions about pregnancy included presence of
HROC during pregnancy, diagnosis of HROC, date of last menstrual period, date of first
prenatal visit and number of prenatal visits attended.

2.3. Survey for healthcare providers attending to pregnant women

Surveys of health personnel were conducted from August 3 to 26, 2016 at the German
Nicaraguan Hospital, the Bertha Calderén Roque Hospital and at 140 primary healthcare
facilities serving pregnant women in Managua. As an inclusion criterion, the respondent had
to have provided care to pregnant women in their health facility since May 23, 2016. The
survey instrument, also adapted from the U.S. national CDC influenza survey [5], included
questions about demographics (i.e. age, sex, and education level), knowledge of influenza
vaccination policy for pregnant women, perceived risk of influenza disease during pregnancy
and attitudes about influenza vaccine safety and effectiveness.

2.4. Data analysis

We present frequencies and proportions of sociodemographic characteristics, HROC status
in pregnancy, influenza vaccination in previous pregnancy and receipt of influenza
vaccination recommendation and/or offer during prenatal visits. Data analysis for pregnant
women was stratified by vaccination status in the 2016 season. The analysis of reasons for
not receiving influenza vaccination in the 2016 season was stratified by HROC and by age
group (<25, 25 to 34 and >35 years old). We also analyzed healthcare providers’ influenza
vaccination recommendation and offer during prenatal visits after May 23, 20186, stratified
by age, HROC and number of prenatal care visits. We calculated the percentages of
vaccination by receipt of influenza vaccination recommendation and/or offer of vaccination.
We used Pearson X2 test to assess significance in the difference between proportions. For
those who attended a prenatal care visit after May 23, 2016, we also analyzed for

Vaccine. Author manuscript; available in PMC 2018 June 20.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Arriolaet al.

2.5. Ethics

3. Results

Page 4

associations between participant characteristics (age group, ethnicity, education,
employment, civil status, number of children), antenatal care characteristics (number of
antenatal care visits, presence of high-risk obstetric conditions, receipt of influenza
vaccination in previous pregnancy) and receipt of influenza vaccination recommendation
and offer from healthcare provider by bivariate and multivariate analyses. We present
unadjusted and adjusted odds ratios (ORs and AORs) with 95% confidence intervals.

Descriptive analyses for healthcare provider survey data are presented in frequencies and
proportions.

We used the R software (3.4.0 version) and Microsoft Excel® 2016 for all data analysis.

This program evaluation was approved as public health practice by the Institutional Review
Board of the Ministry of Health of Nicaragua. Following Nicaragua law, we obtained
informed consent directly from survey participants who were married or who were single
and =16 years old. For those under 16 years old and unmarried, we obtained their assent and
informed consent from their parents or legal guardians.

3.1. Survey for pregnant women

A total of 1303 pregnant women participated in the survey. All approached and eligible
women agreed to participate in the survey. The majority of pregnant women (59%) surveyed
were less than 25 years of age (range: 1344, median age: 23); 93% self-identified as
mestizo (mixed Amerindian and white) ethnicity and 88% had a high school or lower
educational level. Most were homemakers (71%), lived with a partner or spouse (87%), and
were multiparous (60%). (Table 1) Approximately 97% reported having at least one prenatal
visit, and of these, 62% reported that their first prenatal visit occurred in the first trimester.
Forty-two percent had a HROC (supplementary Table).

Fewer than half of the women (42%; 545/1303) reported receiving influenza vaccination in
the 2016 season (Table 1). Among those who reported being vaccinated, 32% reported
receiving influenza vaccination in a previous pregnancy compared with 14% among those
unvaccinated (p-value < 0.001). The majority (75%) of pregnant women vaccinated during
2016 received vaccination in the third trimester, followed by 14% in the second trimester
vaccination and 4% in the first trimester. Almost all vaccinated pregnant women (99%) had
at least one prenatal visit versus 95% of unvaccinated pregnant women. Most vaccinated
pregnant women did not have a HROC (63%).

Among unvaccinated women, 25% were unaware that influenza vaccination was
recommended for them, compared to 2% among the vaccinated (p-value < 0.001). Likewise,
a higher percentage of the vaccinated women perceived a high or very high risk of influenza
disease during pregnancy (88%) as compared to those unvaccinated (68%, p-value < 0.001).
Vaccinated women also perceived that influenza vaccine was somewhat or very safe (95%)

Vaccine. Author manuscript; available in PMC 2018 June 20.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Arriolaet al.

Page 5

and effective (95%) compared to unvaccinated women (77% and 75%, respectively, p-values
<0.001, Fig. 1).

Barriers to vaccination were commonly (46%, 350/758) cited as reasons for being
unvaccinated against influenza. Specific barriers mentioned were: “I was not aware of
influenza vaccination/no one told me” (n = 311), “Vaccine was not available at the health
facility when | had my appointments” (n = 28), “Healthcare providers advised me not to get
vaccinated” (n = 9), “Other reasons related to barriers to vaccination, availability and lack of
time to go for vaccination” (n = 2). One percent (7/758) reported concerns about the safety
of the vaccine and 3% (25/758) reported not needing or wanting it while 34% (261/758)
answered “Don’t know” to why they had not received vaccination (Table 2).

Among pregnant women who reported attending prenatal care since May 23, 2016 (n =
1223), 44% and 43% received a recommendation and an offer of influenza vaccination,
respectively (Table 3). However, only 39% of women with a HRCO received a
recommendation and 39% an offer of vaccination compared with 47% and 46%,
respectively, among those without a HRCO (p-values < 0.01 and 0.04, respectively). Overall,
44% of pregnant women who reported attending prenatal care since the start of influenza
vaccination on May 23, 2016 (n = 1223) were vaccinated against influenza; among those
who recalled a recommendation and offer of influenza vaccination, 95% (470/493) were
vaccinated. In addition, 81% (35/43) of those who recalled a recommendation but not an
offer of vaccination were vaccinated compared to 5% (32/666) of those who did not receive
a vaccination recommendation or offer (p-value < 0.0 01, Fig. 2).

In addition, we did not find an association between age group, ethnicity, employment, civil
status, number of children, number of antenatal visits and receipt of influenza vaccination in
2016 in either the unadjusted and adjusted analyses. Having technical education or
university studies as well as presence of obstetric conditions were negatively associated with
receipt of influenza vaccination in the unadjusted analyses; however, this association was not
found in the adjusted analyses. Likewise, receipt of influenza vaccination in a previous
pregnancy was positively associated with receipt of influenza vaccination in the unadjusted
analysis, but this association did not persist in the adjusted analysis. Receipt of
recommendation and offer of influenza vaccination from a healthcare provider were strongly
associated in both the unadjusted and adjusted analyses (p-value < 0.001; Table 4).

3.2. Survey for healthcare providers attending pregnant women

We collected 619 surveys among healthcare providers (Table 5). All approached and eligible
healthcare providers agreed to participate in the survey. Most of the healthcare providers
surveyed were female (82%), and 67% had a university degree. Most healthcare providers
knew of the recommendation for influenza vaccination in pregnant women (94%), perceived
that unvaccinated pregnant women were at very or somewhat high risk for influenza disease
(85%), and believed influenza vaccines to be very or somewhat effective (98%) and very or
somewhat safe (97%). Approximately 40% of healthcare providers surveyed did not know
that influenza vaccination was recommended for all pregnancies regardless of trimester.
Only 5% of healthcare providers recommended against vaccination of pregnant women with
HROCs, and 1% recommended against vaccination of healthy pregnant women. A higher
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percentage of healthcare providers recommended influenza vaccination for healthy women
compared to those with HROCs (94% vs 89%, p-value = 0.01).

4. Discussion

Overall, we observed a high acceptance of influenza vaccination among pregnant women in
Managua, just as we did in our survey in 2013 [2]. Specifically, of the 40% that received a
recommendation and an offer of influenza vaccination, 95% were vaccinated; however,
among those who received neither a vaccination recommendation nor an offer, only 5% were
vaccinated. This finding supports the literature that healthcare provider recommendation and
offer of influenza vaccination are leading predictors of vaccination among pregnant women
[6-12] and substantiates that healthcare providers with up-to-date knowledge, good practices
and attitudes towards influenza vaccination foster acceptance of the vaccine among pregnant
women [13,14].

In the adjusted analysis, receipt of influenza vaccination recommendation and vaccination
offer are the main predictors for influenza vaccination during pregnancy; associations
between influenza vaccination during pregnancy and other predictors such as education,
number or antenatal visits or influenza vaccination in previous pregnancy were seen in the
unadjusted analyses but did not persist in the adjusted analysis. Our findings are consistent
with studies from countries where the vaccination coverage rates are higher when there is
receipt of vaccine recommendation, especially when receiving both a recommendation and
an offer of vaccination [15-17]. Specifically, in the United States during the 2014-15
influenza season, vaccination coverage among pregnant women who received an influenza
vaccination recommendation and a vaccine offer was approximately 68% compared to 34%
among those who received a recommendation but not an offer, and 8.5% among those who
did not receive a recommendation nor an offer [16].

As of 2014, 29 out of 45 countries/territories in the Americas, including Nicaragua,
prioritize pregnant women for influenza vaccination [18-21]. Despite this high rate of
prioritization in the region, more work can be done to communicate these important
messages. In this analysis, we observed that, overall, pregnant women and healthcare
providers were well informed about the risk of influenza disease during pregnancy; however,
there were still women who did not perceive influenza as a health risk for pregnant women,
which is important to note because influenza illness among pregnant women is a risk factor
for hospitalization [22-26]. In addition, only 60% of healthcare providers surveyed
recommended influenza vaccination in all trimesters of gestation; fortunately, <5%
recommended not to vaccinate pregnant women. It is necessary to remind and update local
healthcare providers about the risk of contracting influenza during pregnancy and extend
risk communication to the population.

This work had some limitations. For the survey of pregnant women, we hypothesized that a
higher proportion of pregnant women would have received influenza vaccination. However,
we learned through post-survey investigation that the two hospitals from which we recruited
most of the pregnant women, did not receive influenza vaccine, which we understand led
some health-care providers to not recommend or offer influenza vaccination, meaning that
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women would have to visit primary healthcare facilities to receive influenza vaccination. In
addition, ideally, all of the recruitment of pregnant women would have taken place at
primary healthcare facilities, which received influenza vaccine; however, that was
logistically difficult, so it was not carried out. We had hypothesized that healthcare providers
would continue to prioritize HROC women even after the Ministry of Health changed the
recommendation to all pregnant women. However, we observed the opposite; pregnant
women without HROC were more likely to be recommended for influenza vaccination
compared to pregnant women with HROC. This finding should be interpreted with caution
because of the bias resulting from recruitment of pregnant women at hospitals which
generally attend to more HROC patients than primary healthcare facilities. Furthermore, for
both surveys, we performed convenience samples of pregnant women and healthcare
providers and, therefore, the sample may not be representative of the population of
Managua. In addition, we are not able to make comparisons between results obtained from
pregnant women and those obtained from healthcare providers as most of women were
interviewed at two hospitals whereas most of healthcare providers were interviewed at
primary health-care facilities. Despite these limitations, we obtained important information
on pregnant women and healthcare providers that can be used to inform education
campaigns.

This evaluation led to the recommendation that hospitals serving as a reference facility for
both prenatal visits and delivery for pregnant women with high-risk obstetric conditions be
included in the influenza vaccine distribution plan. In addition, it was recommended that all
personnel who provide care for pregnant women receive information and updates on
influenza vaccination recommendations and policies for pregnant women to close
knowledge gaps and provide pregnant women with the most up-to-date information.

In conclusion, pregnant women in Managua had positive perceptions of influenza vaccine
and were receptive to receiving influenza vaccination, especially after the offer and
recommendation by their healthcare providers. Efforts to educate pregnant women and
healthcare providers, as well as provide an uninterrupted supply of vaccine at all health
centers providing prenatal care, will likely improve influenza vaccination coverage in
Managua.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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i 95%

44%

p-vaiue™ <0.001

Overall (n=1,223)  Recommended and Recommended but  Not recommended
offered (n=493) not offered (n=43)  nor offered (n=666)

Vaccination rates of pregnant women, by influenza vaccination recommendation and/or
offer, Managua, Nicaragua June-August 2016. Note: Numbers and percentages reflect
available information. TX2 test. This table refers to the following questions from the survey:
1) “Since May 23rd, 2016 have you had a flu vaccination?”; 2) “Since May 23rd, 2016 have
you visited a doctor or other health care professional for antenatal care”; 3) “At one or more
of these visits, did your doctor or other health professional recommend that you should get a
flu vaccination, should not get a flu vaccination, or did not give a recommendation either
way?”; 4) “During your visits to the doctor or other health professional, did your doctor or
other health professional offer the flu vaccination to you?”.
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Table 1

Characteristics of pregnant women by influenza vaccination status (n = 1303), survey among pregnant women,
Managua, Nicaragua June-August 2016.

n (%) Survey among pregnant women (n = 1303)

Vaccinated n (%)  Unvaccinated n (%) p-value

All 1303 (100) 545 (42) 758 (58)
Age group (in years)
<25 (range: 13-24) 769 (59) 329 (60) 440 (58) 0.48
25-34 438 (34) 181 (33) 257 (34)
235 (range: 35-44) 96 (7) 35 (6) 61 (8)
Ethnicity
Mixed 1208 (93) 501 (92) 707 (93) 0.60
White 87 (7) 40 (7) 47 (6)
African descent 3(0.2) 2(0.4) 1(0.1)
Native American 4(0.3) 1(0.2) 3(0.4)
Education
None 22(2) 10 (2) 12 (2) 0.02
Primary incomplete 145 (11) 59 (11) 86 (11)
Primary complete 144 (11) 77 (14) 67 (9)
Secondary incomplete 551 (42) 235 (43) 316 (42)
Secondary complete 288 (22) 113 (21) 175 (23)
Technical studies 8 (0.6) 1(0.2) 7(1)
University studies 177 (11) 49 (9) 95 (13)
Employment
In payroll 79 (6) 29 (5) 50 (7) 0.31
Self-employed 146 (11) 57 (10) 89 (12)
Unemployed <1 year 35(3) 10 (2) 25(3)
Unemployed >1 year 5(0.4) 1(0.2) 4 (0.5)
Housewife 922 (71) 400 (73) 522 (69)
Student 112 (9) 46 (8) 66 (9)
Cannot work 1(0.1) 1(0.2) 0 (0)
Civil status
Married 268 (21) 117 (21) 151 (20) 0.17
Living with partner 862 (66) 357 (65) 505 (67)
Single 167 (13) 66 (12) 101 (13)
Separated 3(0.2) 3(0.5) 0 (0)
Refused 1(0.1) 1(0.2) 0 (0)
Number of children
1 512 (39) 223 (41) 289 (38) 0.59
2a4 708 (54) 289 (53) 419 (55)
>4 83 (6) 33 (6) 50 (7)

Number of ANC visits in current pregnancy
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n (%) Survey among pregnant women (n = 1303)
Vaccinated n (%)  Unvaccinated n (%) p-value

None 39 (3) 4(1) 35 (5) <0.001
1 to 2 visits 1004 (77) 418 (77) 586 (77)
3 to 4 visits 228 (18) 107 (20) 121 (16)
>4 28 (2) 15 (3) 13 (2)

Trimester of first ANC
1st 741 (62) 312 (61) 429 (63) 0.79
2nd 364 (31) 161 (32) 203 (30)
3rd 82 (7) 35 (7) 47 (7)

High-risk obstetric conditions
Yes 542 (42) 198 (36) 344 (45) 0.002
No 756 (58) 345 (63) 411 (54)

Previously vaccinated during pregnancy
Yes 279 (68) 172 (32) 107 (14) <0.001
No 891 (21) 314 (58) 577 (76)
Do not know 70 (5) 22 (4) 48 (6)

Reported a vaccination date
Yes - 544 (99.8) -
No - 1(0.2) -

Trimester of vaccination
1st - 23 (4) —
2nd - 76 (14) -
3rd - 409 (75) -

ANC = antenatal care.
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Table 4

Page 16

Relationship between participant and prenatal care characteristics and influenza vaccination during pregnancy,
bivariate and multivariable analysis, Managua, Nicaragua, June — August 2016 (n = 1223).

Vaccinated in 2016 (1 = Yes; 0= No) Unadjusted OR  95% ClI Adjusted OR™  95% ClI
Variables
Age group (Ref=<25 years)

25-34 vs Ref 0.99 (0.76, 1.29) 0.67 (0.31, 1.45)

235 vs Ref 0.86 (0.54, 1.38) 0.40 (0.10, 1.62)
Ethnicity (Ref = Mixed)

White/(Native American/ African descendent vs Ref 1.23 (0.78, 1.94) 2.01 (0.64, 6.31)
Education (Ref = None/Incomplete primary school)

Complete primary school vs Ref 1.39 (0.85, 2.29) 2.25 (0.67,7.5)

Incomplete secondary school vs Ref 0.92 (0.62, 1.35) 111 (0.41, 2.99)

Completed secondary school vs Ref 0.75 (0.49, 1.15) 1.34 (0.44,4.1)

Technical education/University studies vs Ref 0.47 (0.28,0.79) " 0.99 (0.26, 3.78)
Employment (Ref = In Payroll/Self-employeq)

Unemployed/Cannot work vs Ref 0.81 (0.35, 1.86) 0.46 (0.06, 3.24)

Housewife vs Ref 1.32 (0.94, 1.84) 1.52 (0.62, 3.74)

Student vs Ref 0.91 (0.54, 1.53) 1.90 (0.48, 7.57)
Civil status (Ref = Married)

Living with partner vs Ref 0.88 (0.65, 1.2) 0.73 (0.32, 1.69)
Single/Separated vs Ref 0.87 (0.57,1.33) 0.40 (0.13, 1.26)
Number of children (Ref = 1)

2-4 vs Ref 1.04 (0.80, 1.34) 1.17 (0.53, 2.54)

>4 vs Ref 1.10 (0.65, 1.86) 121 (0.25, 5.98)
Number of antenatal visits (Ref = I-2 visits)

3-4 vs Ref 1.22 (0.89, 1.67) 1.28 (0.59, 2.77)

>4 vs Ref 1.26 (0.52, 3.06) 2.29 (0.25, 21.36)
High-risk obstetric conditions (yesvs 10) 0.66 (0.51,0.84) " 0.78 (0.41, 1.48)
Previously vaccinated during pregnancy (yesvs no) 2.82 (2.11,3.78) * 1.07 (0.50, 2.31)
Received recommendation for influenza vaccination from 398.29 (224.75,705.81) 7411 (36.63, 149.94)
provider (yesvs no)

Received offer of influenza vaccination from provider (yesvs 164.53 (102.56, 263.95) 15.69 (7.45,33.03) "

no)

*
p-value < 0.01.

*K
Adjusted for age group, ethnicity, education, employment, civil status, number of children, number of antenatal visits, presence of high-risk
obstetric conditions, previous vaccination during pregnancy, receipt of recommendation for influenza vaccination from provider and receipt of offer

of influenza vaccination from provider.
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Characteristics of health care providers and their knowledge, attitudes and practices regarding influenza

Table 5

vaccination, Managua, Nicaragua June-August 2016.

n (%)

All 619 (100)
Age group (years)

<30 (range: 17-29) 217 (35)

30-50 251 (41)

=50 (range: 35-62) 150 (24)
Sex

Male 111 (18)

Female 508 (82)
Education

Technician 42 (7)

University Degree 359 (58)

University Degree and specialization 32 (5)

University Diploma and Master 27 (4)

Other 159 (26)
If patient does not have a high-risk obstetric condition

I recommend influenza vaccination 580 (94)

| recommend not to receive influenza vaccination 8 (1)

| do not give any recommendation 30 (5)

Do not know
If patient hasa high-risk obstetric condition

| recommend influenza vaccination 549 (89)

| recommend not to receive influenza vaccination 29 (5)

| do not give any recommendation 34 (5)

Do not know

Knowledge of influenza vaccination recommendation for pregnant women

Yes
No
Do not know
Refused
Perception of influenza illness among pregnant women
Very or somewhat high
Very or somewhat low
Do not know
Influenza vaccine effectiveness
Very or somewhat effective
Not effective
Do not know

Influenza vaccine safety

Vaccine. Author manuscript; available in PMC 2018 June 20.

580 (94)
12 (2)
25 (4)
4(0.2)

527 (85)
87 (14)
5(1)

606 (98)
8 (1)
5(1)
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n (%)
Very or somewhat safe 598 (97)
A little or not safe 12 (2)
Do not know 8 (1)
Refused 1(0.1)

Trimester of recommendation for influenza vaccination among pregnant women

Any trimester 371 (60)
Starting second trimester 197 (32)
Starting third trimester 20 (3)
Do not know 28 (5)
Refused 5(0.3)

Vaccine. Author manuscript; available in PMC 2018 June 20.

Page 18



	Abstract
	1. Introduction
	2. Methods
	2.1. Survey design, hypothesis and sample size
	2.2. Survey for pregnant women
	2.3. Survey for healthcare providers attending to pregnant women
	2.4. Data analysis
	2.5. Ethics

	3. Results
	3.1. Survey for pregnant women
	3.2. Survey for healthcare providers attending pregnant women

	4. Discussion
	References
	Appendix A. Supplementary material
	Fig. 1
	Fig. 2
	Table 1
	Table 2
	Table 3
	Table 4
	Table 5

