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Abstract

Background—In 2009, Thailand recommended pregnant women be prioritized for influenza
vaccination. Vaccine uptake among Thai pregnant women is lower than other high-risk groups.

Methods—During December 2012-April 2013, we conducted a cross-sectional survey of a
convenience sample of Thai pregnant women aged =15 years attending antenatal clinics at public
hospitals in 8 of 77 provinces. A self-administered questionnaire covered knowledge, attitudes,
and beliefs related to influenza vaccination using the Health Belief Model. We examined factors
associated with willingness to be vaccinated using log-binomial regression models.

Results—The survey was completed by 1,031 (96%) of 1,072 pregnant women approached. A
total of 627 (61%) women had heard about influenza vaccine and were included in the analysis, of
whom 262 (42%) were willing to be vaccinated, 155 (25%) had received a healthcare provider
recommendation for influenza vaccination and 25 (4%) had received the influenza vaccine during
the current pregnancy. In unadjusted models, high levels of perceptions of susceptibility
(prevalence ratio [PR] 1.5, 95% CI 1.2-2.0), high levels of belief in the benefits of vaccination (PR
2.3,95% CI 1.7-3.1), moderate (PR 1.7, 95% CI 1.2-2.3) and high (PR 3.4, 95% CI 2.6-4.5)
levels of encouragement by others to be vaccinated (i.e., cues to action) were positively associated
with willingness to be vaccinated. Moderate (PR 0.5, 95% CI 0.4-0.7) and high levels of (PR 0.5,
95% CI 0.4-0.8) perceived barriers were negatively associated with willingness to be vaccinated.
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In the final adjusted model, only moderate (PR 1.5, 95% CI 1.1-2.0) and high levels of cues to
action (PR 2.7, 95% CI 2.0-3.6) were statistically associated with willingness to be vaccinated.

Conclusion—Cues to action were associated with willingness to be vaccinated and can be used
to inform communication strategies during the vaccine campaign to increase influenza vaccination
among Thai pregnant women.
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Introduction

Influenza is an important cause of morbidity and mortality worldwide, and pregnant women
are at increased risk of severe complications compared with the non-pregnant population [1,
2]. During the 2009 influenza A(H1N1) pandemic, hospitalized and intubated patients with
influenza were significantly more likely to be pregnant women compared to community
controls [3]. The mortality rate among pregnant women from influenza and pneumonia
during the 2009 pandemic was 2- to 3- fold higher than among non-pregnant women [4-6],
and women who died were more likely to be pregnant than those who did not [6].

Influenza vaccination is the most effective strategy for preventing illness associated with
influenza infection and reducing influenza-related complications [7, 8]. Vaccination during
pregnancy provides benefits to both mother and newborn [9, 10]. A randomized controlled
trial and a prospective cohort study both found that maternal influenza vaccination was
effective at preventing laboratory-confirmed influenza in infants up to six months of age,
who are not yet eligible for influenza vaccination [10, 11]. Maternal vaccination is also
associated with a reduced risk of influenza-associated hospitalizations in infants less than six
months old [12, 13].

In 2009, the Thai Advisory Committee on Immunization Practices recommended seasonal
influenza vaccine for pregnant women in the second and third trimester of pregnancy as a
high priority group, after which the vaccine was made available free of charge through the
Universal Coverage Scheme (a national health insurance available to all Thais) [14, 15]. The
amount of vaccine available is far less than needed for all recommended high risk groups,
and between 2010 and 2012, coverage of seasonal influenza vaccine in pregnant women was
less than 1% and far lower than other high risk groups [14]. The reasons for the low uptake
of influenza vaccine among pregnant women in Thailand are not known, and the knowledge,
attitudes and health beliefs of pregnant women in Thailand about seasonal influenza
vaccination have not been investigated extensively. Understanding how these factors affect
influenza vaccination would improve communication campaigns directed at pregnant
women’s awareness of the benefits of influenza vaccination and concerns regarding vaccine
safety. In this evaluation, we identified factors among pregnant women that were associated
with willingness to receive the seasonal influenza vaccine.
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During December 2012-April 2013, we conducted a cross-sectional survey among a
convenience sample of pregnant Thai women who attended antenatal clinics (ANCs) at
public hospitals. In Thailand, the largest influenza virus activity peaks between June and
October [16] and therefore the influenza vaccine campaign runs between May and
September each year [14]. We purposively selected seven provinces plus the Bangkok
Metropolitan Area to draw from the four regions of Thailand (central, northern, southern and
northeastern). We selected the provincial hospital and three district hospitals from each
province, and the only government maternity hospital plus three health centers from the
Bangkok Metropolitan area. We allocated a target number of women for enrolment to each
hospital and health center in advance with an overall enrolment goal of 1,072 women. The
ANC clinics are usually open one to two days per week, and surveys were only administered
on days during which ANC clinics were open. Study staff approached pregnant women who
visited ANC clinics and obtained verbal consent from all pregnant women before
administering the survey. Surveys were conducted on multiple days in order to reach the
sample size for each hospital. Women were eligible for participation if they were of Thai
nationality, aged =15 years, could read and write Thai and provided verbal consent. As the
survey was evaluating a national public health program, it was considered program
evaluation and exempted from ethical review by the Thai Ministry of Public Health
(Nonthaburi, Thailand) and the U.S. Centers for Disease Control and Prevention (Atlanta,
GA).

The questionnaire requested demographic information, history of previous influenza
vaccination and knowledge of influenza virus infection and vaccination. Questions related to
attitudes towards influenza vaccination were based on the Health Belief Model (HBM)
which includes five constructs that influence health behaviors, namely perceptions of
susceptibility, severity, barriers, benefits, and cues to action [17]. The HBM posits that
people are likely to exhibit disease prevention behaviors (such as vaccination) if they
perceive that they are susceptible to the disease, the disease is severe, the behavior is
beneficial, and barriers are minimal [18]. In addition, cues to action, such as
recommendations of health care providers or health messages, can affect behaviors. We
adapted and modified questions from previous published literature [18, 19] and translated
them into the Thai language. Two statements in the questionnaire focused on perceived
susceptibility to getting influenza for both mother and infant; two on perceived severity of
influenza infection for mother and infant; three on perceived barriers of influenza vaccine;
three on perceived benefits of the vaccine; and five on cues to action (i.e., encouragement by
others to be vaccinated).

Participants who had never heard of the influenza vaccine were excluded from analysis of
factors affecting vaccination since our study was designed to assess pre-existing attitudes
towards influenza vaccination. Among the women who had heard of the influenza vaccine,
those who reported having received an influenza vaccine or reported that they wanted to get
the influenza vaccine during their current pregnancy were considered willing to be
vaccinated. We grouped response answer for HBM individual items into two groups: 1)
agree, or 2) disagree or don’t know/not sure. Participants’ level of concern about their
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personal susceptibility to influenza during this pregnancy and their unborn child’s
susceptibility were categorized as 1) moderate or very concerned, or 2) little or not
concerned or don’t know. We compared the proportion of women who agreed with the
statements or were moderately or very concerned between women willing and unwilling to
be vaccinated using a Chi-square test.

Individual HBM items were re-coded to three levels (Supplemental Table 1) such that higher
values corresponded to a greater degree of agreement or importance as: 1 = unlikely, low or
disagree; 2 = uncertain or moderate, and 3 = likely, high or agree [20]. The individual HBM
items were combined based on conceptual similarity into HBM constructs and then summed
to create scores for each component of the HBM framework. In order to facilitate
interpretation, participants were divided into tertiles by their summed score to create three
(low/moderate/high) categories for each HBM construct, with the exception of perceived
severity which was scored dichotomously (low/high) given the high kurtosis (peakedness) of
the distribution [20].

The associations between demographic characteristics and HBM constructs with willingness
to be vaccinated were analyzed using a log-binomial model with a generalized estimating
equations approach. Standard errors were adjusted for data clustered by hospital using a
robust sandwich estimator with an exchangeable correlation structure; prevalence ratios (PR)
and 95% confidence intervals (CI) were calculated. All HBM constructs plus any patient
characteristic variables statistically associated with willingness to be vaccinated (P<0.05)
were included in the multivariable modeling process, although variables highly correlated
with the outcome (such as previous history of vaccination) were excluded. Model selection
proceeded by backward step selection to identify the set of parameters that minimized the
quasi-likelihood information criterion [21]. All statistical analyses were performed with
SPSS (IBM SPSS Statistic 20).

Demographic characteristics of pregnant women and willingness to be vaccinated

Of 1,072 pregnant women approached from 32 facilities, 1,031 (96%) completed the
questionnaire. Of these 1,031 women, 627 (61%) had heard about the influenza vaccine and
were considered the analytical sample (Figure 1). Women who had heard about the influenza
vaccine were more likely to be educated (PR 1.7, 95% CI 1.4-2.0), aged 25-34 years (PR
1.495% CI 1.3-1.6), aged 35-45 years (PR 1.4 95% CI 1.2-1.6), have universal health
insurance (PR 1.8, 95% CI 1.2-2.7), have received influenza vaccine during a previous
pregnhancy (PR 1.3, 95% CI 1.2-2.7), and have received influenza vaccine during the current
pregnancy (PR 1.3, 95% CI 1.2-1.5) than women who had not heard of the vaccine
(Supplemental table 2).

Among women familiar with influenza vaccine, the median age was 27 years (inter-quartile
range [IQR] 22-31 years) and median gestational age at time of interview was 28 weeks
(IQR 17-35 weeks). The average household income in our survey was 15,767 Thai Baht per
month (493 U.S. dollars) and almost half of participants were earning less than 10,000 Baht
(313 U.S. dollars) per month. Most of the participants were married (97%), 50% worked
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outside the home, and 98% had health insurance through the Universal Coverage Scheme.
Sixty-three (10%) pregnant women had received influenza vaccine during a previous
pregnancy and 25 (4%) had received it during their current pregnancy.

Two hundred and sixty-two (42%) women reported being willing to receive the seasonal
influenza vaccine (Figure 1). Most demographic characteristics were similar between
women willing and not willing to receive the influenza vaccination (Table 1), but women
who had received an influenza vaccine during a previous pregnancy were twice as likely to
be willing to receive an influenza vaccine during the current pregnancy (PR 2.1, 95% Cl
1.8-2.5).

Health beliefs of pregnant women and willingness to be vaccinated

Perceived susceptibility to influenza, severity of influenza, benefits of influenza vaccine and
cues to action were higher among women who were willing to be vaccinated than those who
were not (Table 2). Among women willing to be vaccinated, 42% perceived themselves as
susceptible to influenza compared with 28% of women unwilling to be vaccinated
(P<0.001). A greater proportion of pregnant women who were willing to be vaccinated than
those not willing believed the influenza vaccine would protect their unborn child (78% vs.
52%, P<0.001) or themselves (83% vs 53%, P<0.001). Women willing to be vaccinated
were much more likely than women unwilling to be vaccinated to respond to cues to action
to be vaccinated from the MOPH (74% vs. 34%, P<0.001), relatives (59% vs. 20%,
P<0.001), husband (60% vs. 20%, P<0.001), nurse (77% vs. 49%, P<0.001) and physicians
(87% vs. 65%, P<0.001).

In univariate models, high levels of perceived susceptibility of influenza illness, high levels
of perceived benefits of vaccination, and moderate and high levels of cues to action were
positively associated with willingness to receive the influenza vaccine, while perceived
barriers of vaccination were negatively associated with willingness to be vaccinated in
pregnant women (Table 3). In the final model, moderate (PR 1.5 95% CI 1.1-2.0) and high
(PR 2.7 95% CI 2.0-3.6) level of cues to action were statistically associated with willingness
to be vaccinated (Table 3).

Discussion

We surveyed pregnant women receiving antenatal care at public clinics in Thailand as part of
a national influenza vaccine program evaluation. Our evaluation suggests that two out of
three pregnant women had heard about the influenza vaccine but <5% of women who had
heard about the vaccine received it during their current pregnancy. Although vaccine uptake
was low, 42% of women who were familiar with the influenza vaccine said they would be
willing to be vaccinated. Cues to action such as recommendations for vaccination from
healthcare providers, relatives and husbands were independently associated with willingness
to be vaccinated among Thai pregnant women after adjusting for other variables. Although
in univariate models, perceived susceptibility to influenza and perceived benefits to
influenza vaccination were associated with greater willingness to be vaccinated in pregnant
women, and perceived barriers were associated with lower willingness to be vaccinated,
these associations were no longer statistically significant after adjusting cues to action.
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Although the Thai Advisory Committee on Immunization Practices expanded influenza
vaccine recommendations to include pregnant women as a high priority group in 2009,
seasonal influenza vaccine coverage among Thai pregnant women was reported to be only
0.9-1.1% during 2010-2012, and much lower than other high risk groups [14]. Vaccination
coverage among Thai pregnant women may be low for several reasons. First, access may be
insufficient, since national influenza vaccine supplies are limited and are determined by
estimates of the number of persons with chronic diseases without accounting for pregnant
women as a separate risk group. Each year, the Thai government purchases 3.5 million doses
of vaccine, whereas the population of Thailand is 66 million with approximately 10 million
persons with chronic disease and 700,000 pregnant women.[14]. Thus, the government may
wish to consider the number of pregnant women each year when purchasing influenza
vaccine to increase influenza vaccine coverage. Second, we found that healthcare provider
recommendations were an important cue to action for influenza vaccine acceptance among
Thai pregnant women, but only 25% of pregnant women had received a healthcare provider
recommendation for influenza vaccination. Improving access to influenza vaccines by
increasing the supply of government-funded vaccine available each year and increasing
healthcare provider awareness of the importance of recommending influenza vaccination to
preghant women might increase vaccination coverage rates among Thai pregnant women.

HBM theory provides a valuable framework for evaluating factors associated with
vaccination behavior. Using the HBM model, we found that cues to action were the most
important factors associated with willingness to receive influenza vaccine. Prior studies have
identified healthcare providers’ recommendations as an important cue to action for pregnant
women to receive influenza vaccine [22, 23]. A study by Geraldine and colleagues (2011)
demonstrated that the factors associated with higher rate of vaccination during the influenza
A(H1N1) 2009 pandemic were vaccination occurring toward the end of pregnancy, and
confidence in advice offered by health professionals [23]. In our study population, a
recommendation for vaccination from a family member or husband was also an important
cue to action suggesting that vaccination campaigns could also target family members as
well as pregnant women themselves in order to increase vaccination coverage.

Surprisingly, after accounting for cues to action, potential barriers to influenza vaccination,
including safety concerns and lack of confidence in the effectiveness of the vaccine, were
not important predictors of willingness to be vaccinated in our survey. This finding is in
contrast with several previous studies of preghant women conducted in Western countries
[24-26]. In the Georgia Pregnancy Risk Assessment and Monitoring System, unvaccinated
respondents cited a variety of reasons for not receiving the influenza vaccine including
worries that the vaccine might harm their babies (27%) or themselves (26%) [27]. Similarly,
in a cross-sectional survey of pregnant women at an academic, tertiary care hospital in
Pennsylvania, 61% of the women reported concern about vaccine safety during pregnancy
and 8% reported the belief that the influenza vaccine caused influenza [28]. As perceived
barriers were associated with lower willingness to be vaccinated in univariate models, it is
likely that confidence in recommendations of healthcare providers and family members
overrides any personal concerns about safety or effectiveness.
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Our evaluation had several limitations. First, the survey was not a probability sample, and
therefore it is unclear how representative the sample is of the pregnant Thai population. Our
finding of a much higher rate of vaccination in this sample than in national estimates
suggests that our sample was more interested and knowledgeable of the influenza vaccine
than the general population. Second, our evaluation was conducted only in public hospitals,
and therefore, our survey population may not be representative of Thai pregnant women who
receive antenatal care at private hospitals or sub-district hospitals and women who do not
receive antenatal care. A survey of Health Behaviors during pregnancy and breastfeeding in
Thailand in 2013 found that 71% pregnant women received antenatal care at public hospital,
4% at private hospital, 17% at private clinic, and 8% at sub-district health promotion
hospital [29]. A report from the National Statistics Office found that the proportion of Thai
pregnant women who received antenatal care at least four times during their pregnancy was
93% [30]. Finally, our evaluation was not conducted during the influenza vaccine campaign
period (May to September), so the answers from this survey may not reflect beliefs one
would encounter during periods when the vaccine is being promoted.

Conclusions

In this survey 39% of pregnant women had never heard of the influenza vaccine and only
one in 25 received the vaccine during the current pregnancy. Cues to action such as a
healthcare provider, relative or husband recommendation to get the vaccination were
important to a pregnant women’s willingness to receive the influenza vaccine. These
findings suggest that improve communication strategies directed toward pregnant women,
their families and their providers are needed during vaccine campaigns in Thailand.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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1,072 women approached
for interview

1,031 (96%) completed
survey quesitonnaire

627 (61%) had heard
about influenza vaccine
(analytical sample)

404 (39%) had not heard
about influenza vaccine

262 (42%) willing to
receive the vaccine?

the receive

vaccineb

|| 365 (58%) not willing to

Figure 1. Flow chat of pregnant women survey
aWilling to receive the vaccine: pregnant women who responded “yes” to one of the

following questions: “Did you receive influenza vaccine during this pregnancy?” or “Do you
want to get influenza vaccine or not?”
bNot willing to receive the vaccine: pregnant women who responded “no
“not now, need more information” to “Do you want to get influenza vaccine or not?”

not sure” and
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Willing to be Not willing to be  Prevalence Ratio 95 % confidence
vaccinated N (%) vaccinated N (%) interval
Factors (n=262) (n=365)
Age (years)
15-24 116 (44) 133 (36) 1.0 -
25-34 112 (43) 185 (51) 0.8 0.7-1.0
35-45 34 (13) 47 (13) 0.9 0.7-1.2
Gestational age (weeks)
First trimester (1-13 weeks) 47 (18) 59 (16) 1.0 -
Second trimester (14-27 weeks) 88 (34) 118 (32) 1.0 0.7-1.3
Third trimester (>27 weeks) 127 (48) 188 (52) 0.9 0.7-1.2
Married 253 (97) 356 (98) 0.8 0.8-1.3
Highest level of education
None or primary 32(12) 48 (8) 1.0 -
Secondary school 174 (66) 222 (61) 11 0.8-1.5
Diploma or higher 56 (21) 95 (26) 0.9 0.7-1.3
Household income <10,000 Baht per month 149 (57) 174 (48) 1.2 1.0-1.5
Work outside of home 120 (45) 193 (53) 11 0.9-14
Health insurance that covered influenza 257 (98) 356 (98) 1.2 0.6-2.4
vaccination
Received influenza vaccine during previous 50 (19) 13 (4) 2.1 1.8-25
pregnancy
Received influenza vaccine during current 25 (9.5) - - -

Pregnancy

Vaccine. Author manuscript; available in PMC 2017 April 19.



Page 12

Ditsungnoen et al.

(T 91qeL |eIUBWalddng 83s) S|ans] 981y} 01 pasde||0d pue papodal Sem a]eds [eulbliQ

q

(T 9101 [euswsa|ddng 8as) ajeas Pap0odIal am Jaye . (A19x1]) PauIaduod yanw AIaA pue aelapolA,, J0 9316k, pasamsue oym uedidnied Jo Aouanbaiy wolj parejnofed sem pasibe 94 ay ._.w

paleurdgeA 186 pjnom

100°0> [N 179 9'98 | uswom Jueufiaid 10} BUIDIBA BZUSN|JUI PapUBLLIWIOIA] UeldIsAyd J|
pareu1ddenA 1eb
100°0> Fard 88y Tl pInom | uswom jueuBald 1o} BUIIIBA BZUBN|JUI PEPUSWILLIOIA] 8SINU 4| Japinoid areayjesH
pajeurdoen 136 pjnom
100°0> 92 €02 €09 | uswom JueuBaid 10} BUIDIBA BZUSN|UI PEPUBLLILIOIB] PUBQSNY 4| puegsny
paleurdgeA 186 pjnom
100°0> (¥ G6T 8'85 | uswom JueuBaid 1o} BUIDIBA BZUBN|JUI PAPUSLLILIOIA] SAIR[3I §| SaAITe[9Y
pajeurooen 186 pjnom
T00°0> 8'C 4% 0vL | uswom JueuBaid 10y 8UIDOBA BZUBN|JUI PAPUBILLIOISI HAOIN 11 HJOW gUONJE 01 seNJ
uewom jueubaid
T00'0> %4 FA 8'Z8 3y Joy 1yauaq e s1 Aourubaid Burinp auidoeA ezuanjul buimes UBWOM S}98]0.d
100°0> TC 928 6'.L 8411 JO syuow 1811y ay) Burinp Ageq ay3 199301d PIN02 BUIIILA BZUBN|JU| pIIYo $199101d
Adeq ulog mau pue Ageq
1000> T2 125 8L SN1ay Jay 114auaq []1m Urwom JueuBald e 01 sulddeA ezuanjul Buini U10g MaU/ulogun s193]01d gSIBUSQ PaAIsdIed
BZUSN|UI YNM oIS Buimeh wouy
/880 0T ¥4 £z uewom jueufiaid e Jusnaid 01 Aem aAI108Ya Ue JOU SI SUIDJBA BZUSN[U| 9AI1193)49 10U BUIDIBA
906°0 0T 7'y 9Yy AoueuBaid Burinp ajes Jou SI aUIdIBA BZUBN[JU| 8Jes 10U aUIdIBA
80 0T 0T 6'6 BZUBNJUI UM 1S 136 0] U0SIad & 8SNED UED 3UIDJBA BZUSN|LU| SSaU|[1 SaSNED BUIDIBA gS481aeq panlsdled
Aqeq
€500 T £'69 €9/ uloqun Jay wJey pinod ssaujfi ay: ‘ezuanjjui s1a6 uewom ueubaid e | Ageq wieH
a11gnd [esaush ayy 01 pasedwod ssauli Aoueubaud
1000 A €/5 90/ 313/3s aney 0] A|a1] 310w sI ays ‘ezuanjyur s186 uewom jueubaid e §| Ul 3J3A8S 3I0W BZUBN|U| Q>H_l_m>mm panlsdIed
eZUBN|UI
6000 €T ¥'8T 1.2 Bumab Ageq uloqun Aw Inoge pauIaduod AlaA 1o Ajslesapowl we |
1000> T 6.2 9Ty ezuanjjul umab noge pausaduod A1aA Jo Ajarelapou We | eZUBN|HUI 0} 31q1d3ISNS g/iqndsasns pantsaled
penfend  5Md ePaaibe o ePaaibe o, 1oNJI8U0D

(g9e=u)
P3leuldden
a9g 01 mc____>> 10N

(z9z=u)
P3leuldden
8q 03 Bulliim

Buipaopn

wsy|

ISPOIN 33113 UllesH

(L29=N) €102

‘pue|IRYL ‘UOITRUIDIRA BZUBN|LUI Y] 9AI3a1 0] ssaubuljjim Aq sjaljaq Yijeay snolieA ylim paaibe oym uswom jueubaid Jo uoiuodoid ayp Jo uosuedwo)d

Author Manuscript

¢ dlqeL

Author Manuscript

Author Manuscript

Author Manuscript

; available in PMC 2017 April 19.

Vaccine. Author manuscript



Page 13

Ditsungnoen et al.

1581 asenbs-1yD uo paseq m:_m>.ab

onel 30UafeAald =dd,

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Vaccine. Author manuscript; available in PMC 2017 April 19.



Page 14

Ditsungnoen et al.

"|opoW 3y} Ul S3|qBLIEA J3Y10 10} uﬁm:.—n«m

‘|eAJBIUI BOUSPIJUOD ,_oQ

‘|apow [e1woulg-6o| e wouy paALIsp olel souafesld »w_n_m,

9¢-0¢
0 TT

6'T-0T
97160

¢T-L0
0T-90

L'C
ST
0T

71
[
0T

60
80
0T

Sv-9¢
€¢C1

Te-L1
1201

8'0-v'0
L'0-¥'0

9T-01T

0¢-—¢1
¥'1-60

e
LT
01

€
ST
01

S0
S0
01

A
01

ST
7
01

(ST) ¥§
(Ly)oLT
(8¢) TvT

(gg) 0T
(L1) 19
(87) 11

(T2) sz
(zv) €51
(L8) LeT

(1) 981
(67) 08T

(02) v
(Ly) 0LT
(ee) Tzt

(28) 9¢1
(v€) 68
(¥1) L€

(59) 0.1
(eT) 5€
(22) 1S

(z1) 2¢€
(¥2) v9
(¥9) 9971

(09)26T
(o) sotT

(eg) 98
(zv) 60T
(52) 29

ubIH

a1eIapoN

(soualayey) mo
uonoe 03 8N

ubIH

81eJaPOIN

(sduaJayay) mo
S)IJaUaq PaAIadlad

ubIH

a1eJapoIN

(sdualayay) mo
SIallieq panlsdlad

ybIH

(sdualayay) mo
A119A8S panladlad

ubIH

a1eIapoN

(soualayey) mo

A1gndaosns panisalad

ql0 %56  p¥ld ghaisnipy

ql0 %56  p¥d parsnipeun

(%) N (59€=U) pareurdsea aq 0} bul||im 10N

(%) N (c9z=U) pareurdden aq 03 BUlIM  39NJ1SUOD [3POIN Ja118g Y3eaH

(L29=N) €102 ‘puejreyL

Ul uawom Jueufaid Buoue uolLUIdIRA BZUSN|IUI 8U) 913084 0] SSauBUI|IM pUR SIONJISUOD [SPOIAl J8119g YljeaH UasMIag UOITRIOOSSE J0) SOIL 90Us|eAdld

Author Manuscript

Author Manuscript

€ 9lqeL

Author Manuscript

Author Manuscript

Vaccine. Author manuscript; available in PMC 2017 April 19.



