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Introduction

Influenza causes significant morbidity and mortality, par-
ticularly among vulnerable populations such as pregnant 
women, who are at increased risk for influenza-related morbid-
ity and mortality.1-4 The American College of Obstetricians 
and Gynecologists (ACOG) and the Advisory Committee on 
Immunization Practices (ACIP) recommend that pregnant and 
expecting women receive the trivalent inactivated influenza vac-
cine.3,5,6 Influenza immunization protects both mother and child, 
with infants up to six months showing decreased risk of contract-
ing influenza.3 Maternal immunization is critical to reducing 
adverse fetal and neonatal outcomes such as premature birth and 

low gestational weight, which are seen in infants of mothers who 
do not receive the influenza vaccine.7,8

Despite the benefits of seasonal influenza immunization dur-
ing pregnancy, vaccination coverage among pregnant women 
remains suboptimal. Common perceptions such as the vaccine 
giving influenza (14%), a lack of concern about influenza sever-
ity (12.6%), perceptions of vaccine ineffectiveness (11.7%), and 
a lack of health insurance and inability to handle immunization 
cost (6.8%) have been cited as significant barriers to immuniza-
tion during pregnancy.9-12 Suboptimal coverage among pregnant 
women in the United States is also driven by sociodemographic 
disparities in immunization. Disparities in vaccination coverage 
for pregnant women are evident among those without higher 
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Objective: We examined pregnant women’s likelihood of vaccinating their infants against seasonal influenza via a 
randomized message framing study. Using Prospect Theory, we tested gain- and loss-frame message effects and demo-
graphic and psychosocial correlates of influenza immunization intention. We also explored interactions among pregnant 
women who viewed “Contagion” to understand cultural influences on message perception.

Results: The study population (n = 261) included many lower income (≤$20 000/yearly household earnings) pregnant 
participants (69.2%, n = 171) inclusive of Black/African Americans (88.5%, n = 230), Hispanic/Latinas (7.3%, n = 19), and 
Other/Multicultural women (4.2%, n = 11). Both gain [OR = 2.13, 90% CI: (1.120, 4.048)] and loss-frame messages [OR = 2.02, 
90% CI: (1.083, 3.787)] were significantly associated with infant influenza vaccination intention compared with the control 
condition. Intention to immunize against influenza during pregnancy had a strong effect on intent to immunize infants 
[OR = 10.83, 90%CI: (4.923, 23.825)]. Those who had seen the feature film “Contagion” (n = 54, 20.69%) viewed gain- and 
loss-framed messages as appealing (x2 = 6.03, p = 0.05), novel (x2 = 6.24, p = 0.03), and easy to remember (x2 = 16.33, P = 
0.0003).

Conclusions: In this population, both gain- and loss-framed messages were positively associated with increased 
maternal intent to immunize infants against influenza. Message resonance was enhanced among those who saw the film 
“Contagion.” Additionally, history of immunization was strongly associated with infant immunization intention.

Methods: Pregnant women ages 18–50 participated in a randomized message framing study from September 2011 
through May 2012 that included exposure to intervention or control messages, coupled with questionnaire completion. 
Venue-based sampling was used to recruit racial and ethnic minority female participants at locations throughout Atlanta, 
Georgia. Bivariate and multivariate analyses were conducted to evaluate key outcomes.
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education (39% coverage) compared with those with a college 
degree (53.9% coverage).

Studies indicate that racial and ethnic minorities may 
be less likely to receive12 and less aware of13 vaccines such as 
human papillomavirus virus vaccine (HPV) and the 2009 pan-
demic (H1N1) influenza vaccine. Black/African American and 
Hispanic pregnant women and younger infants have histori-
cally experienced higher morbidity, mortality, and hospitaliza-
tions due to influenza.14-20 Incidence data from 2010–2011 points 
to greater influenza-related mortality among Hispanic infants  
(68 cases/100 000 population) compared with non-Hispanics 
(39 cases/100 000).14,21-24

Low rates of vaccine acceptance and awareness in this popula-
tion provide an epidemiologic argument for outreach to racial 
and ethnical minority women. To our knowledge, little immuni-
zation messaging and research has been done among racial and 
ethnic minority women, who have much lower vaccination rates 
compared with whites, and higher rates of influenza associated 
mortality and complications.17,25-27 As a result, we focused our 
study on identifying barriers to influenza immunization specific 
to pregnant minority women and a community based approach 

to raising vaccine coverage and awareness among this at-risk 
population.

Message framing
Developed by psychologist Daniel Kahneman,28,29 and backed 

by Prospect Theory,30,31 message framing has been proposed as 
a critical component of health behavioral change. Gain-framed 
messaging puts forth information by explaining the benefits of 
engaging in a health behavior, while loss-framed messages tell 
of the possible costs or risks of not engaging in the behavior.32 It 
has been found that gain-framed messages are most persuasive 
when they are advocating for behavior that prevents the onset of a 
health problem (e.g., immunization), while loss-framed messages 
are most persuasive when advocating for a behavior that detects 
a health problem (e.g., getting a Pap smear).32-36 Prospect Theory 
for risk communication is useful for understanding the conflu-
ent factors shaping vaccine decision-making for women and their 
babies.

To our knowledge message framing has not been systemati-
cally evaluated on maternal and infant immunization outcomes, 
particularly among minority women. Our study endeavored to 
test messages that would either articulate maternal-infant ben-
efits associated with immunization (gain-frame) or illustrate 
negative consequences of foregoing immunization (loss-frame), 
and evaluate their effect on intent to immunize infants against 
seasonal influenza.37-39 Based on previous research, we hypoth-
esized that gain-framed messages would be more effective in per-
suading women to vaccinate.32-36 We also sought to understand 
whether exposure to a popular film, “Contagion,” would influ-
ence the perceptions women had of the presented messages. The 
film depicts a pandemic situation caused by the introduction and 
rapid transmission of a novel virus and the efforts to find a vac-
cine. The recent 2009 H1N1 epidemics informed the plot for 
the film, which received praise for its scientific and public health 
accuracy.40,41 Understanding how messages shape intention to 
vaccinate, and how cultural influences shape perceptions toward 
messages, offers guidance on the development of community-
level interventions to increase maternal and pediatric vaccination 
rates among highly vulnerable populations.

Materials and Methods

Formative research
Our team conducted 20–30 min semi-structured interviews 

with 21 pregnant Black/African American and Hispanic women 
($20 compensation/subject) at clinics throughout Atlanta. Data 
was collected until saturation was achieved on emergent themes 
that informed the development of two intervention message 
types. The interviews generated ideas on language, images, and 
other message design aspects to guide graphic design concept 
development. We then presented the concepts to a subset of the 
women we initially interviewed to gather their rank order prefer-
ence on the gain and loss frame messages for testing. For this 
study, we determined that all women, including those in the con-
trol condition, would see standard language from the Centers for 
Disease and Control (CDC) vaccine information fact sheet on 
the first page of their questionnaire:

Figure 1. Gain-framed message presented to a subset of women upon 
enrollment.



©
20

13
 L

an
de

s 
B

io
sc

ie
nc

e.
 D

o 
no

t d
is

tri
bu

te
.

www.landesbioscience.com	H uman Vaccines & Immunotherapeutics	 2593

“Information about the Flu Shot

Although pregnant women are about 1% of the U.S. popu-
lation, they made up 5% of U.S. deaths from 2009 H1N1 
(swine flu) reported to the Centers for Disease Control 
(CDC) from April 14–August 21, 2009. According to a 
study done during the first month of the outbreak, the rate 
of hospitalizations for 2009 H1N1 was four times higher 
in pregnant women than other groups.

Seasonal flu shots have been given safely to millions of 
pregnant women over many years. As in previous years, 
vaccine companies are making plenty of preservative-free 
flu vaccine as an option for pregnant women and small 
children. The flu shot (not the nasal spray) is safe for preg-
nant women during any trimester. Nursing mothers can 
receive a flu shot or the nasal spray. One shot will last all 
flu season, even if you get it early in the season.”

Our formative research suggested that the resulting gain-
framed message should include approximately four lines of fac-
tual information about influenza vaccination with a background 
visual depiction of a smiling pregnant woman. The loss-framed 
message included four lines of text emphasizing the risks of not 
protecting oneself and the unborn child(ren) from influenza, 
with a background visual of an ambulance and stretcher. (Figs. 1 
and 2)

Study design and sample
Cohort recruitment began at the inception of influenza season 

in September 2011 and concluded in May 2012. The study pro-
tocol was approved by the Emory University Institutional Review 
Board. The persons eligible for this study included women ages 
18–50, who self-identified as Black/African American, Hispanic/
Latina, or “Other/Multicultural” who could read and write 
English and/or Spanish, and who were able to provide written 
informed consent. In order to determine predictors of seasonal 
influenza immunization among pregnant women, only women 
who had not yet received the 2011–2012 seasonal influenza or 
Tdap vaccine were included in the study. Project staff conducted 
sampling in a variety of venues including clinics, parks, commu-
nity meetings, churches, and other locations that gave permission 
for recruitment and study activities at various times and days of 
the week.

Women were asked if they were interested in participating 
in a survey about maternal influenza. Bilingual staff members 
completed a screening checklist with each participant that con-
firmed pregnancy status and expected due date. The staff mem-
ber read through the informed consent, asked if the participant 
had any questions, and then had the participant sign and date 
the consent. Women were immediately assigned to one of three 
randomly selected conditions: gain, loss, or control. The surveys 
were conducted in semi-private or private locations offered by 
venue owners. Those who met the eligibility criteria and agreed 
to participate (n = 261) were interviewed that day and were com-
pensated $20 for time and inconvenience. All participants were 
pregnant at the time of the interview.

Measurement
Study materials were developed in English and Spanish. 

Bilingual community members reviewed these documents to 
ensure their adequate readability and item comprehension prior 
to administration. The survey included 82 items, which were 
informed by the Integrated Behavioral model, formative inter-
views with community members, and prior behavioral research 
on influenza immunization among minority communities.11,12,59 
Key behavioral assessments included history of seasonal influenza 
immunization, willingness to pay for vaccine, and intention to 
immunize infant. We determined that the Flesch-Kincaid reading 
score of 7.4 of the final survey in either language met the acceptable 
criteria of 6–8th grade reading level for our target population.60,61

Assessment of intent
Intent to immunize infants was assessed by a single item: “On 

a scale of 0 (definitely will not) to 10 (definitely will), please 
rank the likelihood you will vaccinate your new baby for the 
flu after he/she turns 6 months old.” Because our primary aim 
was to assess vaccination intention, we subsequently performed a 
median split procedure resulting in a dichotomized variable that 
allowed us to evaluate those “willing,” and “not willing” to vac-
cinate their baby after six months of age.

Assessment of demographic and behavioral correlates
Initial survey questions assessed sociodemographic mea-

sures (i.e., age, race/ethnicity, education, healthcare utilization, 

Figure 2. Loss-framed message presented to a subset of women upon 
enrollment.
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Table 1. Questionnaire Items for maternal Intent to Immunize Infants (continued)

Survey item Response choices

1. On a scale of 0 (definitely will not) to 10 (definitely will), please rank the likelihood of 
you will vaccinate your new baby for the flu after he/she turns 6 mo old?

Continuous Scale: 0 = Definitely Will 
Not to 10 = Definitely Will

2. In the past 12 mo, did you get sick with the flu?
1 = Yes
2 = No
3 = Don’t Know

3. In the past year, did anyone living with you acquire the flu?

1 = Yes
2 = No
3 = Don’t Know
4 = Not applicable/I live alone

4. In the past five years, how often have you receive a seasonal flu shot?

1 = 5 times (e.g., every year: 2006, 
2007, 2008, 2009, 2010)
2 = 2–4 times
3 = 1 time
4 = 0 times
5 = Don’t know

5. Did you receive a flu shot this past flu season, last fall/winter (seasonal flu shot, H1N1, or both)?
1 = Yes
2 = No

6. What is the most you are willing to pay for your next flu shot?

1 = $0/free/will not pay for shot
2 = Up to $5
3 = Up to $10
4 = Up to $20
5 = Up to $30
6 = $31 or more
7 = Don’t know

7. Please indicate how protective you think the flu vaccine will be for a pregnant woman?

0% = Not Protective
10%
20%
30%
40%
50%
60%
70%
80%
90%
100% = Completely Protective

8. I would worry that getting the flu shot would give me the flu.

1 = Strongly Agree
2 = Agree
3 = Neutral/not sure
4 = Disagree
5 = Strongly disagree

9. I would be less likely to get a flu vaccine if it had any minor side effects such as fatigue or fever.

1 = Strongly Agree
2 = Agree
3 = Neutral/not sure
4 = Disagree
5 = Strongly disagree

10. On a scale of 0 (definitely not) to 10 (definitely so), please rank your like-
lihood of getting a flu shot during your pregnancy:

Continuous scale: 0 = Definitely 
Not, to 10 = Definitely so

11. On a scale of 0 (definitely not) to 10 (definitely so), please rank how 
likely it is that you could get the flu while pregnant?

Continuous scale: 0 = Definitely 
Not, to 10 = Definitely so

12. How serious do you think it would be if you got flu while pregnant?

1 = Not at all serious
2 = Not very serious
3 = Somewhat serious
4 = Serious
5 = Very serious
6 = Extremely serious
7 = Don’t know
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employment status). Furthermore, key behavioral assessments 
were completed. For example, using a 12-mo recall period, 
we asked about immunization history (other than seasonal or 
pandemic influenza) for illnesses such as tetanus, diphtheria, 

pertussis (Tdap) or others recommended by a healthcare provider 
(e.g., Hepatitis B). We also assessed healthcare seeking motiva-
tion and willingness-to-pay for influenza vaccination (i.e., $0/
free to ≥ $30) using a 5-point scale.

Table 1. Questionnaire Items for maternal Intent to Immunize Infants (continued)

Survey item Response choices

13. How serious do you think it would be if your unborn child got the flu?

1 = Not at all serious
2 = Not very serious
3 = Somewhat serious
4 = Serious
5 = Very serious
6 = Extremely serious
7 = Don’t know

14. What is your date of birth? MM/DD/YYYY

15. What is the highest level of school that you have completed?

1 = K-8 grade
2 = 9–11 grade
3 = High school graduation/GED
4 = Technical/Vocational or Associates
5 = Bachelor degree
6 = Master’s degree
7 = Doctorate

16. How would you describe your ethnic background?

1 = African American/ Black
2 = Hispanic/ Latino/ Chicano
3 = Caucasian/ White
4 = Other. Please Specify.

17. What is your relationship status?

1 = Single/never married
2 = Married/ Domestic Partner
3 = Divorced/ Separated
4 = Widowed
5 = Other. Please Specify.

18. Which of the following best describes your employment status?

1 = Employed—full time
2 = Employed—Part-time
3 = Unemployed
4 = Other. Please Specify.

19. What is your annual household income (i.e., combined income of all members of your family)?

1 = Less than $20,000
2 = $20,001 -$40,000
3 = $40,001 -$60,000
4 = $60,001 -$80,000
5 = $80,001 -$100,000
6 = More than $100,001

Message Resonance

20. Have you seen the movie “Contagion”?
1 = Yes
2 = No

21. “This ad is very appealing to me.”

1 = Strongly Agree
2 = Agree
3 = Neutral/Not Sure
4 = Disagree
5 = Strongly Disagree

22. “This ad is easy to remember.”

1 = Strongly Agree
2 = Agree
3 = Neutral/Not Sure
4 = Disagree
5 = Strongly Disagree

23. “This ad is new and fresh.”

1 = Strongly Agree
2 = Agree
3 = Neutral/Not Sure
4 = Disagree
5 = Strongly Disagree
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In addition to the selected demographic and behavioral cor-
relates, the questionnaire included items designed to measure 
psychosocial indicators of immunization intent (Table  1). A 
normative support scale inclusive of three items was developed 
based on previous quantitative and qualitative research find-
ings, literature review, and vaccine clinical trial and community 
experience.62-65 We incorporated guidance from progenitors of 
the Integrated Behavioral Model to construct the items.66-68 
A team of clinicians and behavioral researchers reviewed the 
instrument for adequacy of the measures. Each scale item 
was measured by a 5-point Likert scale (1-strongly disagree 
to 5-strongly agree), designed to assign meaningful values to 
an underlying continuum of ratings.69 Given the extent of evi-
dence suggesting the importance of normative approval in vac-
cine decision-making,63,65,70 the items specifically assessed the 
perceived approval of doctors, work colleagues, family, and 

friends in deciding to vaccinate infants after six months of age 
(Cronbach’s α = 0.771).

Statistical analyses
We performed descriptive analyses and conducted t-tests and 

cross-tabulations to evaluate characteristic differences observed 
among enrolled arms. In addition to these univariate and 
bivariate analyses, we used a multiple logistic regression model 
to evaluate the association between predictor variables (gain-
frame/loss-frame/control message) and the outcome variable 
(intent to immunize infants against influenza after six months 
of age), accounting for the influence of confounding. We also 
constructed three multiple logistic regression models in order to 
assess between-group comparison (i.e., gain frame vs. control, 
loss frame vs. control, and gain frame vs. loss frame). For each 
paired-group comparison, we ran a multivariate logistic regres-
sion that assessed the relationship between the study group and 

Table 2. Participant sociodemographic characteristics (n = 261)

Characteristic Frequency Participant Subgroup Assignments

Control
(n = 84, 32.18%)

Gain
(n = 87, 33.33%)

Loss
(n = 90, 34.48%)

P-value

Age (Mean = 25.83, Missing = 6) 0.45

18–25 140 (54.90%) 43(52.44%) 46 (53.49%) 51(58.62%)

26–35 96 (37.65%) 35(42.68%) 34 (39.53%) 27(31.03%)

36–45 19 (7.45%) 4(4.88%) 6 (6.98%) 9(10.34%)

Educational Attainment (Missing = 1) 0.73

Less than High School 47 (18.08%) 15 (18.07%) 19 (21.84%) 13 (14.44%)

High School of Less 135 (51.92%) 43 (51.81%) 45 (51.72%) 47 (52.22%)

More than High School 78 (30.00%) 25 (30.12%) 23 (26.44%) 30 (33.33%)

Racial/Ethnic Background 0.40

African American/Black 230 (88.46%) 75(89.29%) 79 (90.80%) 76(84.44%)

Hispanic / Latina 19 (7.31%) 5 (5.95%) 6 (6.98%) 8 (8.89%)

Other/Multicultural 11 (4.23%) 4 (4.76%) 1 (1.16%) 6 (6.67%)

Employment Status 0.95

Employed 101 (38.84%) 30 (35.71) 36 (41.38) 35 (38.89%)

Unemployed 144 (55.38%) 48(57.14%) 46 (52.87%) 50(55.56%)

Other 15 (5.77%) 6 (7.14%) 5 (5.75%) 5(5.56%)

Annual Household Income (Missing = 14) 0.78

≤ $20 000 171 (69.23%) 57(72.15%) 57 (71.25%) 57(64.77%)

$20 001–$40 000 41 (16.60%) 11(13.92%) 13 (16.25%) 17(19.32%)

$40 001–$80 000 27 (10.93%) 10 (4.05) 7 (8.75%) 10 (11.36%)

≥ $80 000 8 (3.24%) 1(1.27%) 3 (3.75%) 4 (4.55%)

Relationship Status 0.02

Single/Never Married 190 (72.80%) 62(73.81%) 64 (73.56%) 64(71.11%)

Married/Domestic Partner 51 (19.54%) 18(21.43%) 19 (21.84%) 14(15.56%)

Divorced/Separated 8 (3.07%) 0(0%) 0 (0%) 8(8.89%)

Widowed 1 (0.38.%) 1(1.19%) 0 (0%) 0(0%)

Other 11 (4.21%) 3(3.57%) 4 (4.6%) 4(4.44%)
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our primary outcome variable intention to immunize infant 
(adjusted for confounders). This allowed us to analyze potential 
variations between intervention arms in the association between 
predictor variables and intent to immunize.

Both statistical models accounted for potential confounding. 
Confounding variables were selected based on the relationship 
between outcome and exposure variables. If any of the related 
variables changed the influence of different messages on vaccine 
intention by at least 10%, we considered these to be confound-
ers and included the items in the final model. We also assessed 
the potential for multicollinearity using a condition index of 20 
and a VDP level of 0.5 when full model was determined.71,72 Our 
rigorous testing indicated that no collinearity was found in the 
model.73

Finally, we evaluated associations among those who reported 
that they saw the film “Contagion” and their message framing 
perceptions and outcome. We therefore developed questions to 
determine whether pregnant women who saw the film and were 
subsequently exposed to gain- or loss-frame messages found them 
to be appealing, memorable, and novel or found them to be disin-
teresting. Such effects are important primers of attention toward 
messages and are important indicators of whether high vs. low 
elaboration on messages is likely to result from cultural cues to 
action.74-76

Results

Approximately six hundred women were approached across 
metropolitan Atlanta, of which two-thirds were ineligible for 
enrollment based on preset criteria such as age, ability to read and 
write English and/or Spanish, and previous receipt of the sea-
sonal influenza vaccine during the current pregnancy occurring 
between September 2011 and May 2012. Following screening 
and consent of the eligible women, 261 women were enrolled in 

the final study. Of these, 87 were assigned to the gain-frame con-
dition and 90 to the loss-frame group. The control group com-
prised 84 women. The majority (88.5%, n = 230) of the study 
population included Black/African American women; 7.3% were 
Hispanic/Latina (n = 19) and 4.2% were Other/Multicultural 
women (n = 11) (Table 2). The mean age of the participants was 
25.8 y. The majority of participants lived in lower-income house-
holds with total family earnings of ≤ $20 000 per year (69.2%,  
n = 171). Fifty-five percent (n = 144) of the women indicated that 
they were unemployed and 51.9% (n = 135) achieved high school 
or equivalent education. Seventy-two percent (n = 190) indicated 
that they were single or never married.

There were no significant sociodemographic differences 
between the intervention groups, with the exception of rela-
tionship status. Fewer married participants or participants with 
domestic partners were in the loss-frame group.

Message framing outcomes
Nearly half of the respondents indicated that they intended to 

vaccinate their new infant after 6 mo of age (50.2%, n = 131). 
Compared with the controls both gain-framed messages [OR = 
2.13, 90% CI: (1.120, 4.048)] and loss-framed messages [OR = 
2.02, 90% CI: (1.083, 3.787)] were significantly associated with 
intention to vaccinate their infants. The goodness of fit indicate 
the model was a reasonable fit [p = 0.66]. The coefficients and 
corresponding confidence intervals for the full logistical model 
are included in Table 3.

In the multivariate logistic regression models for paired com-
parisons between study groups (Model 1: gain- vs. loss-frame; 
Model 2: gain-frame vs. control; Model 3: loss-frame vs. control) 
intention to immunize infants was significantly higher among 
women exposed to gain-framed messages, compared with those 
exposed to control messages [OR = 2.20, 90% CI: (1.131, 4.302)] 
(Model 2). In contrast, exposure to loss-framed messages was 
not significantly associated with intention to vaccinate infants, 

Table 3. Factors associated with infant influenza immunization (n = 261)a

Adjusted OR 90%CI

Exposure of interest

Gain 2.130 (1.120, 4.048)

Loss 2.025 (1.083, 3.787)

Control Referent

Multivariate factorsb

Maternal Vaccination Intention

Likely 10.830 (4.923, 23.825)

Not likely Referent

Race/ethnicity

African American/ Black 0.852 (0.369, 1.966)

Hispanic/Other/Multicultural Referent

Perceived influenza susceptibility

Vulnerable 2.702 (1.566, 4.662)

Not vulnerable Referent

aOdds Ratio in BOLD indicates significance. bThe following covariates were also included in the final multivariate model—presence of health insurance, 
influenza illness within the past 12 mo, concern about potential vaccine side effects, perceived influenza severity for mother, perceived influenza severity 
for unborn child, and perceived vaccine efficacy. These variables were insignificant in the model, and therefore not included in the above table.
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when compared with women exposed to gain-framed messaged 
(Model 1) and when compared with women exposed to the con-
trol message (Model 3). Women who intended to obtain influ-
enza vaccine during pregnancy were more likely to express intent 
to immunize infants; this effect was seen across all three paired 
group models [Model 1: OR = 5.55, 90% CI: (2.048, 15.058); 
Model 2: OR = 13.40, 90% CI: (4.699, 38.215)]; Model 3: [OR 
= 7.45, 90% CI: (2.676, 20.753)].

Perceived severity of influenza was also a strong predictor of 
intention to immunize infants. Women who perceived the illness 
as very serious were more likely to express the intent to immunize 
infants, as demonstrated in Model 1 [OR = 5.90, 90% CI: (1.171, 
29.782)] and Model 2 [OR = 4.85, 90% CI: (1.345, 17.504)]. 
Mothers who perceived that they were susceptible to becoming 
ill with influenza during pregnancy also demonstrated greater 
intent to immunize infants against seasonal influenza as shown 
in model 1 [OR = 2.71, 90% CI: (1.315, 5.569)] and model 3 
[OR = 2.90, 90% CI: (1.478, 5.705)]. The coefficients and corre-
sponding confidence intervals for the multivariate logistic regres-
sion models for paired groups are listed in Table 4.

Healthcare experience and psychosocial indicators of mater-
nal immunization

Women who expressed the intent to immunize themselves 
against seasonal influenza during pregnancy were 10 times 

more likely express intent to vaccinate infants against seasonal 
influenza, compared with those who did not intend to immu-
nize against seasonal influenza during pregnancy [OR = 10.83, 
90%CI: (4.923, 23.825)]. Additionally, respondents expressed 
that they were more likely to vaccinate their infants if they per-
ceived higher susceptibility of getting the flu during pregnancy 
[OR = 2.70, 90% CI: (1.566, 4.662)].

Race was not a significant contributing factor in maternal 
intent to immunize infants, which was the primary outcome for 
our final multivariate model. In addition to controlling for race 
and ethnicity, we also conducted bivariate analyses to assess the 
relationship between intention to immunize an infant and poten-
tial psychosocial indicators of interest. These indicators included 
perceived severity of influenza during pregnancy, perceived or 
anticipated side effects associated with influenza, myths and 
misperceptions (i.e., getting influenza from the vaccine), cost 
concerns, healthcare seeking behavior, and perceived potential 
for household transmission. Data for these variables is not shown 
as the results were insignificant in the analyses and therefore not 
included in the final multivariate logistic regression model.

Message framing and “contagion” effects
“Contagion” opened in US cinemas at the inception of our 

study (September 2011). Fifty-four (20.7%) of the total study 
participants viewed the movie (x2 = 5.87, p = 0.06). Women who 

Table 4. Factors associated with infant influenza immunization by exposure (n = 261)a

MODEL1: 
GAIN v. LOSS 

n = 177

MODEL 2: 
GAIN v. CONTROL 

n = 171

MODEL 3: 
LOSS v. CONTROL 

n = 174

aOR 90% CI aOR 90% CI aOR 90% CI

Exposure of Interest

Gain 1.316 (0.697, 2.483) 2.206 (1.131, 4.302) N/A N/A

Loss Referent N/A N/A 1.780 (0.925, 3.427)

Control N/A N/A Referent Referent

Multivariate Factorsb

Maternal Vaccination Intention

Likely 5.554 (2.048, 15.058) 13.401 (4.699, 38.215) 7.452 (2.676, 20.753)

Not likely Referent Referent Referent

Race/Ethnicity

African American/Black 0.754 (0.280, 2.208) 1.198 (0.335, 4.288) 0.638 (0.241, 1.689)

Hispanic/Other/Multicultural Referent Referent Referent

Perceived Influenza Susceptibility

Vulnerable 2.706 (1.315, 5.569) 2.019 (0.945, 4.313) 2.904 (1.478, 5.705)

Not vulnerable Referent Referent Referent

Perceived Influenza Severity

Serious 5.904 (1.171, 29.782) 4.852 (1.345, 17.504) 1.139 (0.312, 4.160)

Not serious 1.520 (0.148, 15.639) 1.018 (0.153, 6.763) 0.631 (0.093, 4.273)

Unsure/Don’t know Referent Referent Referent

Normative Support 1.823 (0.887, 3.747) 1.123 (0.582, 2.387) 1.841 (0.956, 3.546)

aOdds Ratio in BOLD indicate significance. bThe following covariates were also included for each logistic regression model in the paired group analysis—
presence of health insurance, influenza illness within the past 12 mo, concern about potential vaccine side effects, perceived influenza severity for mother, 
perceived influenza severity for unborn child, and perceived vaccine efficacy. These variables were insignificant in the models, and therefore not included 
in the above table.
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saw the movie were more likely to have health insurance (x2 = 
7.30, p = 0.03), compared with those who had not viewed the 
movie. A direct relationship was not observed between having 
seen the film and the outcome (x2 = 5.75, p = 0.363). However 
this effect is likely mediated through attitudes that form the basis 
of perceptions and subsequent intentions.42,43 Evidence for such a 
pathway is seen in the higher proportion of those who considered 
the gain- and loss-frame messages more appealing (x2 = 6.03, p = 
0.05), easy to remember (x2 = 16.33, p = 0.0003), and novel (new 
and fresh) (x2 = 6.24, p = 0.03) compared with a lower propor-
tion among those who did not see the film and yet were exposed 
to the same messages. Moreover, we found that among audience 
members assigned to gain- and loss-arms, there were fewer who 
were tired of the type of messages presented by either gain- or 
loss-frame strategy (x2 = 9.31, p = 0.01) or agreed that the message 
“left them cold” (x2 = 6.23, p = 0.04) compared with those who 
did not see the film but were exposed to the very same messages.

Discussion

This study adds to the literature on the importance of mes-
sage framing to maternal intent to immunize infants.33,44,45 In our 
study, both gain- and loss-frame messages were positively associ-
ated with greater intention to vaccinate, compared with control 
messages. These findings are among the first to demonstrate that 
for pregnant minority women, well-designed communication 
messages are more likely than the standard of care to improve 
intention to immunize infants. As previous research with minor-
ity women has demonstrated, inherent in vaccine decision-making 
is distrust of information sources, particularly if immunization 
messages are disseminated by the government.12 Our results indi-
cate that for minority women, a community-developed approach 
to vaccine messaging based on formative research with the target 
population, is a promising approach to the promotion of vaccine 
acceptance and cultivating maternal intent to immunize infants. 
By utilizing “culture-centered” forms of communication with 
messages created by community members, source distrust may 
be effectively overcome.46,47 For example, recent research suggests 
that interventions promoting vaccine communication among 
minority women’s social networks will alter perceptions of HPV 
immunization effectiveness.48

The results of this study demonstrate some inconsisten-
cies with Prospect Theory and previous message framing stud-
ies.33,44,45,49 We hypothesized that gain-frame messages would 
have a larger influence than loss-frame messages on intention 
to engage in prevention behavior (immunization of infants). 
However, results of our primary model showed that, when com-
pared with the control message, gain- and loss-frame messages 
have similar effects on maternal intent to immunize. This effect 
is in line with previous studies with minority women that have 
demonstrated the critical importance of tailored communication 
to enhance message relevance and cognitive processing over stan-
dardized communication.50

Furthermore, results of our paired-groups comparison model 
indicated no significant difference in intention to vaccinate when 
comparing gain- to loss-frame messages. In one study of framing 

effects on measles, mumps and rubella (MMR) vaccine, loss-
framed vaccine messages were more effective than gain-framed 
messages in promoting MMR immunization51 Other studies 
indicate that use of gain-framed messages among low-income 
minority women are effective in promoting preventive behaviors 
such as testing or screening for cervical cancer,52,53 which may be 
qualitatively different from immunization behavior and intent. 
Similarly, a meta-analysis of health message framing effects indi-
cates that message framing may have the weakest direct effect on 
immunization, compared with all other preventive behaviors.33 
Factors such as perceived disease susceptibility, vaccine safety 
concerns, and media coverage should be considered in tandem 
with Prospect Theory when considering gain- vs. loss-framed 
message effects.

Promoting immunization among women during pregnancy 
and childbearing years sets forth a positive trajectory for subse-
quent immunization of children, who quickly become vulner-
able once maternal antibodies decline in the six months following 
birth. Our study offers evidence that the delivery of well-crafted 
messages during pregnancy is likely to achieve important behav-
ioral effects.54,55 Our data indicate that the intention of a pregnant 
woman to vaccinate herself against influenza during pregnancy 
corresponds with a 10-fold increase of intention to immunize her 
infant. This suggests that vaccine acceptance among pregnant 
minority women is positively correlated with maternal intent to 
vaccinate infants following pregnancy. Promoting vaccine accep-
tance during pregnancy, using well-crafted communication mes-
sages, is likely to promote infant immunization after pregnancy. 
Based on these results, we argue that vaccination messages need 
to be incorporated in provider visits as a standard of care.

The role of motion pictures in shaping attitudes and promot-
ing message resonance and recall is also highlighted in this study. 
Previous studies have demonstrated the impact of film on atti-
tudes toward health issues.56 Women in our study who had seen 
the movie “Contagion” found our messages easier to remember 
and more appealing. This suggests affective engagement with the 
film’s content, particularly as it highlighted the impact of viral 
transmission on families and communities and likely resonated 
with this audience segment. Influenza vaccination campaigns 
have targeted audiences in cinemas as an opportunity for social 
learning for adults with children 6 mo to 2 y of age in the US.57 
Exposure to messages in this format has greater potential to pro-
mote immunization through affective engagement with tailored 
messages and relevant storylines.58 A previous study conducted 
in San Diego identified improved recall of influenza vaccina-
tion messages when presented on cinema screens (24%).57 The 
involvement of mass media, including entertainment, movie 
advertising, and public service announcements (PSAs) could 
potentially enhance recall of well-designed messages among preg-
nant women.57

Limitations
There are some limitations to this study. Venue-based sampling 

of minority women from one southeastern city was used, which 
may not be representative of other cities in the United States. 
Additionally, we acknowledge the potential for selection bias as 
women who were agreeable to participating in the study were 
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included and therefore may not be representative of the actual 
population of pregnant Black/African American, Hispanic/
Latina, and women from multicultural backgrounds. Women 
who choose to participate in our study may be more likely to 
accept vaccines or have a history of immunization. Finally, our 
study utilized a cross-sectional sample. Multiple exposures to the 
same messages are associated with differentiation of behavioral 
effects over time. It is therefore possible that a stronger differ-
entiation of effect would be temporally observed with multiple 
message exposures.

Conclusions

Effective maternal immunization messages can contrib-
ute to successful, practical, and cost-effective interventions to 
increase pediatric immunization acceptance among highly vul-
nerable populations. Our findings present compelling evidence 
that women exposed to health message framing are more likely 
to express intention to immunize their infants, compared with 
those who receive the standard vaccine information sheets. We 
observed that maternal history of seasonal influenza immuniza-
tion is positively associated with increased intention to vaccinate 
infants, providing evidence that improving immunization among 
women during childbearing years may subsequently improve 
pediatric influenza vaccine coverage in minority communities. 
Finally, both gain- and loss-frame message resonance was intensi-
fied among those who saw the film “Contagion.” Our findings 
present compelling evidence for improving maternal influenza 

immunization and delivering community-based, well-crafted 
vaccine messages during pregnancy to improve pediatric influ-
enza vaccine coverage in minority communities.
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