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Abstract

This case describes the tools and approach developed for use in the 
evaluation of a health communication campaign at a major univer-
sity within the context of the H1N1 influenza threat during the 
academic year 2009-2010.

The framework for the survey was comprised of two major compo-
nents: (1) a newly created scale and constructs for measuring the 
predictors of students’ decision to take the shot for H1N1; and, (2) 
indicators for measuring responses to the university’s health cam-
paign. The survey was web-based and gathered responses from 
1,074 students. The scale, comprised primarily of factors drawn 
from the Health Belief Model, was tested for validity using confir-
matory factor analysis. Items loaded across eight components, with 
coefficients for each factor >0.50. Cronbach’s alpha was used to test 
for internal reliability. All subscales tested with α>0.60 (p<0.05). 
The campaign components covered marketing communication con-
cepts, such as recall, message comprehension, exposure levels, and 
perceived quality and utility of specific campaign elements. Each 
section’s indicators provided data that were useful for a range of 
purposes, including reporting basic-level statistics and serving in 
the development of a multivariate model for determining the stron-
gest predictors of preventative health behaviors. The scale and the 
complete wording of indicators are included; as are the results for 
variables showing statistical significance in relation to the outcome, 
“take the shot for H1N1.”

The use of the web, scale, theory-based constructs, and communica-
tion indicators, satisfied basic reporting needs, as well as in-depth 
exploration of relationships; they also provided valuable informa-
tion for targeting audiences, message creation, and health program 
development.

Keywords: H1N1, vaccination, Influenza, college students, public 
health, health communication, health promotion, web-based survey, 
scale, Health Behavior Model, preventative health behaviors
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Introduction

In the academic year 2009-2010, Boston 
University was facing the threat that H1N1 
influenza posed to the student body. Hand 
sanitizers were placed in classroom building 
lobbies, special dorm areas were set aside 
for isolation, and preventative public health 
information was disseminated. At the end of 
the flu season, the Boston University Stu-
dent Health Services (SHS) clinic was inter-
ested in assessing student exposure, recall 
and responses to the health communication 
campaign that had been implemented. The 
clinic was interested in knowing which cam-
paign elements were most salient, whether 
the information was perceived as useful, 
and wanted to gain a better understanding 
of the predictors of preventative health be-
haviors among the student population. This 
information was considered to have practi-
cal value for the formation of future SHS 
health communication campaigns and for 
the development of health initiatives.

This case describes the research conducted 
to meet these goals and explores the predic-
tors of student decisions to obtain the H1N1 
influenza shot. The aim was to gather data 
that had value for summative and formative 
purposes, met communication and public 
health stakeholder interests, and provided 
value at a basic statistical level as well as 
for further in-depth analysis of more com-
plex relationship testing. The approach to 
satisfying that aim was to: (1) use individual 

items for measuring campus-specific health-
communication campaign elements; and 2) 
use a valid and reliable scale for measuring 
drivers of preventative health behaviors.

To accomplish this, indicators of campaign 
exposure, recall and participation were se-
lected to meet the interests of both the SHS 
and the Department of Creative Services. 
Also, a new scale, based on the Health Be-
lief Model (HBM), was created to measure 
students’ health perceptions about H1N1 
influenza and toward the H1N1 vaccination. 
The scale and other theory-based constructs 
were combined with the above campaign 
indicators in an instrument that was pro-
duced as a web-based survey in order to 
reduce time for gathering and processing 
the large volume of anticipated responses. 

Beyond the specific findings related to pre-
dictors of H1N1 vaccination behavior among 
college students, it was anticipated that the 
newly developed scale could be useful to 
public health and communications practi-
tioners for investigating other single-event 
preventative health behaviors. Also, the in-
dividual indicators to assess the campaign 
might be customized to gather the types of 
data that are useful for reporting activity, 
establishing a baseline for future compara-
tive purposes, or improving messages, chan-
nels of distribution, and media choices for 
communication programs. 
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Background 

As part of Boston University’s overall re-
sponse to the threat posed by H1N1 to its 
student body, the Department of Student 
Health Services (SHS) conducted a health 
communication campaign that utilized 
print, video, e-mail, the SHS clinic’s and 
university’s websites. The campaign mes-
sages included information on the status of 
the influenza-like illnesses among students, 
symptoms indicative of infection, recommen-
dations on how to manage symptoms, and 
available clinic times for obtaining the vac-
cination against H1N1. Posters were printed 
in a variety of sizes from 8½” x 11” to 40” x 
60” and were located in dorms and dining 
halls, high-traffic areas on campus (e.g., the 
library), the student union center, and out-
side buildings along the major roadway go-
ing through campus. They included informa-

tion about the flu symptoms, treatment, and 
recommended responses—such as receiving 
the vaccine for the seasonal and H1N1 flu. 
Backlit posters were highly visible from the 
street in the evening. Postcards were placed 
in student mailboxes on campus. Placards 
were displayed in campus shuttle buses; 
examples of which are shown in Figure 1. 
Designs were targeted to the young adult 
audience. A superhero cartoon character, 
Flu Buddy, embodied the recommendation by 
SHS that students have an assigned friend 
who would provide assistance in the event 
of their catching the flu. A humorous video 
featured the Director of Student Health Ser-
vices and Rhett, BU’s Boston Terrier mascot 
in puppet form, being tended for his flu-like 
symptoms was posted on BU Today – a uni-
versity daily news website.

Figure 1. Placards on campus shuttle buses. 
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A web-based survey was considered to be 
a practical approach for facilitating the 
access and processing of a large number 
of potential respondents. Studies on the 
value of web-based surveys demonstrate 
benefits that include a lack of human er-
ror during entry of data, and fewer missing 
entries and completion mistakes than with 
paper-administrated surveys. Additionally, 
web-based surveys enable access to popula-
tions across geographic areas, have lower 
overall costs than paper surveys, and yield 
a quicker turnaround time on receipt and 
processing of responses compared to paper 
surveys.1 Also, health research data gath-
ered through web-based surveys have been 
shown to be reliable, and in some cases, 
more reliable than telephone surveys.2,3 

Because the survey was also to be used for 
investigating the predictors of vaccination 
behavior, various theoretical models were 
reviewed for relevant constructs and indi-
vidual indicators were considered for their 
utility in assessing preventative health 
behaviors, such as vaccination. The follow-
ing models were reviewed: Health Belief 
Model, Theory of Reasoned Action, Social 
Cognitive Theory, Stages of Change Model, 
Extended Parallel Processing Model, Elabo-
ration Likelihood Model, and Inoculation 
Theory.4,5 Many constructs from the Health 
Belief Model (HBM) were selected because 
HBM has been one of the most frequently 
applied theoretical frameworks in the ex-
ploration of the predictors of preventative 
health behaviors, one of the primary ques-
tions of interest to this study.5

The Health Belief Model (HBM) originated 
with the idea that decisions to take pre-
ventative health actions were based on two 
primary constructs; a person’s readiness to 
take a specific action, and the belief that 
an action, on the whole, would be of benefit 
in reducing a health threat.6 The construct 
of readiness was later broken down into 
two dimensions: perceived susceptibility to 
a health condition, and perceived serious-
ness of that condition’s impact. The concept 
of perceived benefit, posited to affect the 
likelihood of taking action, was broadened 
to include the effect of perceived barriers 
in offsetting perceptions of benefit (i.e., 
benefits minus barriers). Modifying fac-
tors were also included in the model such 
as cues to action (e.g., communication mes-
sages), demographics (e.g., race and gender), 
and psychosocial variables.7 Later versions 
of the model included the concept of self-
efficacy for preventative health behaviors 
beyond simple activities, such as single-
event inoculation.8 

In addition to general preventative health 
behavior theoretical models, studies related 
specifically to taking the influenza shot 
were also reviewed. Concepts of particular 
value included the following: the action to 
exclude from analysis those respondents 
who had a justifiable reason for not taking 
the shot (e.g., allergy to eggs),9 the inability 
to use intention for retrospective designs,10 
and the inclusion of mass media within cues 
to action.11 
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Methods 

Study Design

This case study included a post-campaign 
only student assessment with no comparison 
group. A web-based survey was conducted 
with the BU student population in March 
2010 to assess the 2009-2010 academic year 
campaign. Of campaign interest was stu-
dent exposure, recall and actions taken fol-

lowing a campus campaign developed by the 
Student Health Services and the Depart-
ment of Creative Services at Boston Univer-
sity (BU). The outcome (dependent variable) 
of interest was having taken the shot for 
H1N1 influenza. 

Measures 

The Framework as Strategy for 
Meeting Research Needs 
Figure 2 displays the framework used for 
survey development and the types of vari-
ables of interest. The framework of the 
survey reflected the desire to obtain data 
that would provide short-term campaign 
evaluation value, while preserving the 
capacity for more in-depth analysis of the 
potential impact of the campaign upon the 
dependent variable, taking the shot for 
H1N1. The framework provides a structure 
that can facilitate the description of rela-
tionships between any one variable and to 
any other. In addition, it summarizes the 
scope of the variables being tested against 
the outcome in a quickly understandable 
fashion, including delimitations (e.g., in-
tention is not included).

The campus campaign section of the ques-
tionnaire was designed to acquire data to 
satisfy the short-term need for a summary 
of the responses to areas of interest within 
the health communication campaign. Basic 

descriptive statistics from these indicators 
formed the basis for a summary report that 
was provided to Student Health Services 
and the Department of Creative Services. 
Results were considered for possible use in 
benchmarking of vaccination campaigns 
and for formative research purposes in 
future health communication campaign 
development. A valid and reliable scale of 
health behavior influencers was designed 
and tested to aid in further exploration of 
the predictors of the action to take the shot 
for H1N1. Non-scale, single item measures 
of health behavior constructs were also used 
as part of that exploration. 

Each of the above types of variables within 
the survey was used independently or in 
combination. This facilitated having the 
campaign data analyzed and presented im-
mediately and independently without being 
affected by the lack of more extensive sta-
tistical processing necessary for testing the 
variables against the dependent variable. 
In combination, the components (i.e., the 
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theory-based validated and reliable scale, 
non-scale health behavior constructs, and 
communication elements) could be used for 
model testing.

Development of Indicators for 
Measuring Campus Influenza 
Campaign 
The choice of variables selected to explore 
student responses to the campaign was 
guided by questions and topics of interest 
expressed during interviews with the Stu-
dent Health Services and Department of 
Creative Services staff. The communication 
measures selected were: exposure, aware-
ness, recall, message comprehension, and 

perceived quality and utility. Media includ-
ed print, video, web pages, and e-mails. 

Table 1 presents the survey questions 
that were developed to measure campaign 
awareness, exposure, and recall. Skip pat-
terns between items were utilized. These 
can be seen in Table 1, represented by in-
dented item text within the item sequence. 
Response options for items varied, and in-
cluded five-point Likert scales, yes/no, cat-
egorical, and open-ended items. Campaign-
related items were placed in the second half 
of the questionnaire whereas items related 
to beliefs surrounding H1N1 and the shot 
for H1N1 were positioned in the earlier part 
of the questionnaire.

Figure 2. Framework for Development & Analysis of Variables

Scale (multi-item measures)

Take the shot 
for H1N1Mass Media

Outcome

Nonscale (single-item measures) 

Campus Campaign

Health Related

Communication

Demographics
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Table 1. Indicators for Campaign Measurement

Campaign Components & Content Response Choices

Website

Did you know there was a place on the BU website that 
had information about the flu? Yes, No

(If Yes was selected): Did you visit that site for 
information? Yes, No

(If Visited Site was selected): Did you find the 
information helpful? Yes, No

Video
Did you watch the video about the flu that was featured 
in BU Today? Yes, No

Postcards

Did you receive a postcard from Boston University about 
how to prevent the flu? Yes, No

Shuttle Bus Ads

Do you recall seeing any information on the BU Bus 
about the flu?

Yes
No, I don’t take the BU Bus.
No, I have taken the BU Bus, but  
  never saw any info about the flu  
  in it.

Posters & Flyers

Did you see any posters of flyers about the flu hanging up 
around campus? Yes, No

(If Yes was selected): Where and how often did you 
see posters or flyers hanging up around campus? IF 
YOU DO NOT GO TO A LISTED LOCATION, check 
“Not Applicable” for that location. 

At the George Sherman Union

5-point Likert scale 
(Never, Seldom, Occasionally, 
  Frequently, Very Frequently)  
  plus NA

In the dining hall
In my dorm building
When I walked down Commonwealth Avenue
In the library 
Lit up poster at night
On the BU Bus 
Other, please specify Open-ended

continues on next page...
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Table 1. Indicators for Campaign Measurement (continued)

Campaign Components & Content Response Choices

E-mails

When I received e-mails from BU about the flu, ... 

I read every one of them.
I read some, but not all of them.
I read only one of them.
I saw by the subject line that it  
  was about the flu, but didn’t  
  open it.
I don’t remember receiving any  
  e-mail from BU about the flu.

(If respondent indicated that any e-mails had been 
read): Please indicate your level of agreement with the 
following statements.

The e-mails were clear about when the regular 
seasonal flu shot was being given out.

5-point Likert scale 
(Strongly Disagree, Disagree, Feel 
  Neutral, Agree, Strongly Agree)

The e-mails were clear about when the H1N1 shot 
was being given out. 
The E-mails kept me informed about how the flu 
was affecting the campus. 
The E-mails were helpful in letting me know how 
to treat flu symptoms. 

Miscellaneous

Did Student Health Services recommend that students 
get the shot for H1N1? Yes, No

Who was the cartoon figure in the posters about the flu 
that were hanging around campus? 

Sam the Swine Flu Slayer
The H1N1 Buster
The Flu Buddy
I don’t remember there being any  
  cartoon figure. 
I don’t remember seeing any 
  posters about the flu.

Many of the messages from BU about the flu included the 
acronym SHS. Do you know what that means?

Yes
No
I don’t know.
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Though challenges existed in isolating the 
impact of the campaign on the choice to 
take the H1N1 influenza vaccine, measur-
ing the variables without relationship to 
the dependent variable provided value for 
reporting, benchmarking, and formative 
purposes. Simple statistical measures (i.e., 
frequencies, percentages, means) were used 
initially to meet these purposes. 

For example, for the video that was produced 
and promoted within the university’s online 
daily news outlet, the question was asked, 
“Did you watch the video about the flu that 
was featured in BU Today?” Interest in this 
type of variable could arise from a number 
of stakeholders with different information 
needs, such as the operators of the news 
outlet or the administrators responsible for 
future multimedia expenditures. 

Health Behavior Theory-Based 
Constructs and Scale
Though the Health Belief Model is the most 
commonly used theoretical framework in 
the exploration of drivers of preventative 
health behaviors, it has had more limited 
success as a model in explaining those 
behaviors.5 For this reason, it was used as 
a source for possible predictors of behavior, 

but not as a model for understanding the 
relationship between independent variables 
and the outcome. 

Constructs were grouped instead to be more 
readily understood and utilized by the antici-
pated stakeholders. These constructs includ-
ed multi-item measures within the scale (see 
Table 2), as well as single-item measures that 
were not part of the scale. The new groupings 
of variables included the following: 

•	 Beliefs 
Perceived susceptibility/severity, per-
ceived benefits and barriers to taking 
action 

•	 Modifiers to Beliefs
Parental influence, peer influences, 
perception of Student Health Services, 
expert opinion, knowledge of instances 
of H1N1 flu, prior action (taking sea-
sonal flu shots) 

•	 Communication (cues to action)
Mass media, campus campaign 

•	 Demographics
Age, race/ethnicity, gender, year and 
status in school
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Table 2. Scale for Single-Event Vaccination–H1N1
Factors Indicators*

Perceived 
Susceptibility/ Severity 
of the Disease

•	 My chances of getting H1N1 were high.12,13 
•	  The thought of getting H1N1 scared me.13

•	  If I got H1N1, I would not be able to get done all the things I 
needed to do.

Perceived Benefits

•	  The H1N1 shot is effective in preventing the disease.
•	  I believed that taking the H1N1 shot would keep me from get-

ting that illness.
•	  The H1N1 shot would protect my health.
•	  I felt I had a lot to gain by getting the shot for H1N1.13 
•	  The benefits of taking the H1N1 shot outweighed any difficul-

ties from taking the shot.12 

Perceived Barriers, 
Sickness

•	  I thought that the shot for H1N1 had many side effects.
•	  I was worried that the shot for H1N1 was going to make me 

feel sick.
•	  I was concerned about feeling ill after getting the H1N1 shot. 

Perceived Barriers, 
Pain

•	  I was bothered by the possibility that getting the shot was go-
ing to hurt.12 

•	  I was afraid of the pain from getting a shot.
•	  Flu shots are more painful than they are worth.

Parental Influence
•	  My parents thought that getting the shot for H1N1 was a 

good idea.
•	  My parents thought that I should get the H1N1 shot.

Peer Influence in 
Health Choices

•	  I ask my friends for advice when making health decisions.
•	  I usually do what my friends do when it comes to health 

choices.
Peer Influence toward 
H1N1 Vaccination

•	  Most of my friends got the shot for H1N1.
•	  My friends thought it was important to get the H1N1 shot.

Perception of Student 
Health Services 
Information

•	  Student Health Services gives good health advice. 
•	  I pay attention to what Student Health Services recommends.
•	  BU’s Student Health Services did not provide much informa-

tion about H1N1. (Reverse coded)

* All items were measured on a five-point Likert scale, from 1=”Strongly Disagree” to 5=”Strongly 
Agree.” Items referenced were adapted from other sources.
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The development of the wording of the 
indicators for each construct considered 
the scales and items identified during the 
literature review. Five items were adapted 
from other study scales as shown in Table 
2.12,13 All others were developed specifically 
for this study (see Table 2 for the complete 
wording of indicators for each construct). 
All of the scale items were measured using 
a 5-point, Likert type scale ranging from 
“Strongly Disagree” to “Strongly Agree.” 

It was determined that a valid and reliable 
scale would improve the predictive capabil-
ity of the data. After affirming that items 
were indeed measuring the anticipated 
constructs and the reliability of the subscale 
for each construct was established, the items 
within each construct were combined into 
a single variable, or factor, as follows: as a 
single summary score reflecting the aver-
age of the items (e.g., perceived benefits was 
the mean value of responses across the five 
items that comprised the scale; range = 1-5).

Vaccination Uptake
A single item measured receipt of the H1N1 
shot in 2009-2010. Two items measured 
taking the shot for the seasonal flu in 
2009-2010 and 2008-2009. All three ques-

tions included the response option of “I don’t 
remember,” along with “Yes” and “No.” The 
seasonal flu items were included to measure 
whether having taken prior actions (i.e., 
taking flu-related vaccinations) was a pre-
dictor of shot taking for H1N1.

The Questionnaire
Seventy items were included in total on the 
questionnaire. Individual items were word-
ed with consideration to the language capa-
bilities of the population being investigated. 
For example, although Boston University’s 
enrollment included students originating 
from over 100 countries, it was expected 
that students had adequate levels of Eng-
lish proficiency (as tested by the TOEFL) 
supporting the use of English as the only 
language used in the questionnaire. With 
that in mind, care was given to remove 
language that was idiomatic or complex in 
syntax; both practices being advisable in 
item development in general, but particu-
larly important in this case.14 Furthermore, 
review of the paper version of the question-
naire by a small group of students and by 
those trained in questionnaire design in-
formed minor changes to item wording and 
priming language. 

Data Collection & Sample

The questionnaire was implemented us-
ing the online survey tool Survey Monkey. 
A professional package was purchased for 
one month, which provided adequate time 

for programming, testing, data collection, 
report development, and exporting of raw 
data. The expense for the use of the service 
was less than $50.
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Data Analysis

The basic frequencies for each variable were 
generated in Survey Monkey. The data set 
was later exported from the survey software 
for use in statistical software to conduct 
more complex analyses, such as factor anal-
yses and logistic regression. Validity and re-
liability of the theory-based items and scale 
were assessed using PASW 18.0 (formerly 
SPSS). Construct validity for the scale was 
tested through confirmatory factor analy-
sis. The principal component analysis was 
conducted using Varimax rotation listwise. 
Cronbach’s alpha was used to test for inter-
nal consistency reliability. 

Questionnaire items and scales were then 
tested for univariate associations with the 
primary outcome variable (a binary re-

sponse to the question “Did you take the 
H1N1 shot”). Since initial interest was 
placed on association testing, and not mag-
nitude or direction, statistical tests utilized 
for these univariate analyses were depen-
dent on the type of variable employed in 
prediction (e.g., chi-square tests for categor-
ical variables). Ultimately, all predictors of 
interest were tested in univariate logistic 
regression models to determine direction 
and magnitude. Lastly, to further narrow 
the field to reveal the most precise model 
for prediction of taking the shot for H1N1 
influenza, a multivariate analysis was 
performed using stepwise logistic regres-
sion with an entry criterion of p=0.20 and a 
staying criterion of p=0.05.
 

An e-mail invitation to complete the web-
survey was sent out in late March 2010. The 
invitation described the intent of the survey 
as an evaluation of health communications 
on campus. H1N1 was not mentioned in or-
der to remove the possibility of self-selection 
biases being prompted by this topic. The 
e-mail included a link to the web-survey and 
let readers know that all responses would be 
anonymous. No personally identifiable infor-
mation was collected and no interpersonal 
interactions occurred between the investi-
gator and students. A reminder e-mail was 
sent 10 days afterwards to all students. No 

incentives were used to recruit participants. 
The sample was drawn from the student 
population of the Charles River Campus 
of Boston University. This did not include 
students at the Medical Campus, since that 
population was considered to run a higher 
risk of confounding due to knowledge sur-
rounding vaccines. Of the 27,709 students 
who received the e-mail invitation to partici-
pate in the survey, 1,376 responded (a 5% re-
sponse rate). Of those who responded, 1,074 
completed the survey (78% completion rate; 
4% of the sample pool). 
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Results

Overview

The use of a web-based survey served well 
as a mechanism for the gathering of a large 
number of responses (n=1,074), for generat-
ing descriptive statistics quickly, and for 
comparisons of responses between several 
demographic subgroups (e.g., sex, race/eth-
nic groups, etc.). The web-based software 
also provided a reader-friendly report of ba-
sic level statistics (frequencies, percentages, 
means) for all questionnaire items. Figure 
3 shows a page from the summary report 
provided to Student Health Services. 

As previously stated, indicators selected 
for the campaign evaluation reflected the 

interests expressed in meetings with the 
Student Health Services and Department 
of Creative Services. Indicators for use in 
determining predictors of receiving the 
H1N1 shot were based on constructs from 
the Health Belief Model, the predominant 
theory used in exploring preventative 
health belief behaviors.5 As a whole, this 
framework gathered the data needed to 
meet immediate stakeholder interests and 
provided a data set for use in answering 
multiple health communication and health 
behavior questions. 

The Campaign Components and Content

The campaign data gathered was intended 
to gain insight into students’ (1) awareness, 
recall, and levels of exposure surrounding 
various communication elements, (2) en-
gagement with different media channels, (3) 
message understanding, and (4) perceptions 
of the utility and quality of information 
products.

Posters, Flyers & Bus Placards
Among the most highly viewed elements of 
the campaign were the posters and flyers, 
with 73% of respondents (n=790) expressing 
that they had seen them around campus. 
The set of items related to the poster includ-
ed a skip pattern in order to customize and 
shorten the questionnaire experience for the 

respondent, and to increase the level of ac-
curacy of the results. Those who answered 
that they had not seen the poster were not 
directed to items asking about exposure 
levels at the different locations around cam-
pus. (A list of the various locations can be 
seen in Table 1.) The frequency of exposure 
was measured on a five-point Likert scale 
ranging from “Never” for a particular loca-
tion to “Very Frequently;” with the option 
for “NA” (not applicable) to indicate that 
the respondent did not visit that particular 
location. Frequencies for “NA” responses 
among the seven locations ranged from 9% 
(“when I walked down Commonwealth Av-
enue”) to 49% (“in the dining hall”). Mean 
levels ranged from 1.97 to 3.70 (on a scale 
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Figure 3. Sample Page of a Report Output from the Web-Based Software
(Survey Monkey)*

Determinants of Health Behavior for H1N1 Vaccination among College Students

* Note: The “skipped question” sample sizes reflect both respondent attrition and skipped items due to 
programmed skip patterns.
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from 1 to 5). The location with the highest 
reported frequency of exposure was “In my 
dorm building” (mean = 3.70); however, 43% 
of the respondents expressed that living in 
the dorm was not applicable.

Information about the flu was seen on plac-
ards in university shuttle busses by 66% 
of the respondents who were bus riders. 
However, 55% of respondents identified that 
they did not ride the bus.

Online Video & SHS Web-Pages
Web pages on the Student Health Services 
website also provided information about 
influenza-like illnesses. When asked about 
awareness of information about the flu on 
the Boston University (BU) website, 68% of 
respondents replied “yes.” For those who an-
swered “yes,” 30% had visited the website. 
Of those that visited it, 87% indicated that 
they found the information helpful. In con-
trast, the online video featuring the college 
mascot and the Director of Student Health 
Services on the BU Today website was seen 
by only 7% of respondents.

E-mails & Postcards
All students received numerous e-mails 
about the flu as part of the campaign, and 
98% recalled receiving at least one e-mail. 
When asked how they responded to the 
receipt of an e-mail from BU about the flu, 

28% of respondents reported having read 
all of them, 56% read some of them, and 
4% read only one of them. An additional 
10% did not open an e-mail after seeing in 
the subject line that it was about the flu, 
and only 2% did not remember receiving 
any e-mails about the flu. Postcards, were 
recalled as having been received by 42% of 
respondents; however, postcards were dis-
tributed only to mailboxes of students who 
lived on campus.

Those who indicated having read at least 
one of the e-mails (n=949) were further 
asked to rate their level of agreement with 
several statements reflecting their per-
ceptions of the information in the e-mail. 
Responses were measured on a five-point 
Likert scale ranging from “Strongly Dis-
agree” to “Strongly Agree.” For clarity of 
the e-mail regarding when the seasonal flu 
shot was being given out, 91% answered 
“Agree” or “Strongly Agree” (mean = 4.22 on 
scale of 1 to 5). For clarity about when the 
shot for H1N1 was being given out, 84% an-
swered “Agree” or “Strongly Agree” (mean 
= 4.07). For keeping the reader informed 
about how the flu was affecting the campus, 
55% answered “Agree” or “Strongly Agree” 
(mean = 3.47). For helpfulness in letting 
students “know how to treat flu symptoms”, 
60% answered “Agree” or “Strongly Agree” 
(mean = 3.59). 
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Utility of the Campaign Components and Content Measures

The results served mainly to highlight what 
was, and was not, working very well in 
terms of the campaign elements; and by do-
ing so, assisted in the development of future 
communication priorities. 

Poster & Flyer Measures
The measures asking about poster and flyer 
recall at various locations could be used in a 
number of ways, from prioritizing the place-
ment of posters in future campaigns to com-
paring mean differences in recall of posters 
at the same locations from one year to the 
next as an indication of the capacity of a 
poster’s design or content to create aware-
ness among viewers. With the addition of a 
“NA” response option, results reflected not 
only the most popular locations for recall, 
but also, potentially as important, those 
locations where students were more or less 
likely to come into contact with materi-
als. Without the “NA” option, it would have 
been difficult to know whether an answer of 
“Never” meant that the posters were simply 
not noticed at the location or the location 
was not visited—which would have skewed 
mean levels. 

Since “NA” was selected by over 35% of 
respondents at five out of seven locations, 
stakeholders might want to consider deter-
mining whether there were any major de-
mographic differences represented by those 
areas. A crosstab showing the demographic 
characteristics for each location could be 
used to identify groups that are not being 

reached. Most online survey programs pro-
vide built-in filtering options and crosstab 
capabilities that allow greater analysis of 
information without the need for statistical 
packages or manual calculations.

Online Video & SHS Web Page 
Measures
As was true with the items for poster re-
call by location, skip logic was utilized for 
the website question sequence, allowing for 
easier differentiation between awareness 
of the site, choices to visit the site, and the 
perceived utility of the site. Results indicat-
ed a high perception of utility among those 
who visited the website. One possible area 
for further investigation is prompted by the 
30% rate of use by those who knew informa-
tion existed on the website, but chose not go 
to the site. Further analysis of the choice-
to-visit variable against health belief fac-
tors might be useful in clarifying the driv-
ers of the choice to not visit the website, and 
could be used to adjust messaging used in 
the promotion of the website in the future. 
Many additional factors beyond the scope 
of this study (e.g., ability to find the web 
pages) could have influenced the choice not 
to go to the website, the understanding of 
which would require additional data collec-
tion or analysis. 

The wording of the item for the video (“Did 
you watch the video about the flu that was 
featured in BU Today?”) and its response 
options (“Yes” or, “No”) did not provide the 
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same degree of differentiating detail as 
the poster and website item series, where 
multiple items and skip logic was utilized. 
Having a single video item did not per-
mit determining whether the choice to not 
watch the video was influenced by 1) a lack 
of awareness of the video, or 2) an aware-
ness the video existed, but a choice not to 
watch it. Consequently, it was not clear 
how the low rate of video watching could be 
increased by changes in future campaigns. 
For example, if there was a low level of 
awareness, but high levels of choosing to 
watch the video by those who were aware, 
then more efforts could be put into increas-
ing awareness (e.g., e-mail notification 
including links, highlighting of video on 
BU website homepage). Conversely, if there 
were high levels of awareness, but low lev-
els of choosing to watch the video, greater 
attention might need to be given to increas-
ing motivation to watch the video. In the 
latter case, additional investigation into the 
influencers of that choice might be war-
ranted prior to the onset of the next flu sea-
son to identify associated factors (e.g., low 
levels of perceived susceptibility, perceived 
lack of clarity as to how to connect to the 
video). And, at minimum, such a finding 

could serve as a baseline for comparative 
purposes in future evaluations. 

E-mail & Postcard Measures
E-mails rated well for clarity in informing 
students about when the seasonal and H1N1 
flu shots were being given out by Student 
Health Services. There was little room for 
improvement in these areas, though a cross-
tab against certain variables might be use-
ful to reveal a pattern. This would likely be 
more warranted for the two items focused 
on how well the e-mails informed students 
of the effects of the flu on campus and the 
treatment of flu symptoms. Using data from 
this item sequence, additional insight into 
the results could be gained by comparing re-
sponses to the initial question of whether or 
not the student had read the e-mails about 
the flu, to other responses such as their 
perceptions of the e-mails. In the case of the 
postcards, it was known in advance that 
only students living on campus received the 
postcards. Consequently, any level of recall 
indicated for this measure would be con-
founded by residency on campus. The item 
was, however, still useful for measuring 
the postcards as a communication predictor 
(“cue to action”) for taking the H1N1 shot. 

Reliability & Validity of Theory-Based Items & Scales

Construct validity for the theory-based scale 
was tested through confirmatory factor 
analysis. Principal component analysis using 
Varimax rotation listwise (n=1,021) revealed 
that twenty-three of the twenty-four items 
loaded across eight components, with coef-

ficients for each factor >.50. The total vari-
ance explained by the amassed factors in the 
matrix was 74%; six of the eight subscales 
explained 70% or more of the variance. Cron-
bach’s alpha for all subscales was α >0.60 
(p<0.05), with five of the eight subscales 
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Predictors of the Choice to Take the Shot for H1N1

Vaccination Uptake 
Large numbers of BU students reported 
having been vaccinated during the 2009-
2010 academic year, for the H1N1 virus 
(38%) and the seasonal flu (49%). 

Univariate Analysis
Figure 4 displays all of the variables that 
were tested in univariate logistic regres-
sion analysis. Those that were significantly 
associated with the outcome of “Taking the 
Shot for H1N1” are shown with a light blue 
background. Those with a dark blue back-
ground were statistically significant in the 
multivariate model. Variables that appeared 
significant in the univariate model, but did 
not remain statistically significant in the 
multivariate model are described in this 
section. Those retained in the multivari-
ate model are described under Multivariate 
Analysis section.

Of the demographic variables tested, only 
race/ethnicity and age were significantly 
associated with the outcome of taking the 
shot for H1N1. Statistical significance was 
shown when race/ethnicity responses were 
collapsed from 8 to 4 categories (i.e., white, 
Asian, Hispanic or Latino, and other). 
Compared to “White” respondents, vaccina-
tion levels were lower for both “Hispanic 
or Latino” (OR=0.24; 95% CI = 0.08-0.70), 
and “Other” (OR=0.63; 95% CI = 0.42-0.96) 
respondents (overall p <0.0001) which in-
cluded students who self-identified as black. 
When age was collapsed into 5 categories, 
the group containing the oldest students 
(26-35 years old) had significantly higher 
levels of shot taking than the four catego-
ries of younger students.

with α >.70. The complete scale and the items 
within each factor can be found in Table 2.

One construct of particular interest was 
that of “Peer Influence.” The four items for 
“Peer Influence” loaded as two separate fac-
tors—a possibility that was considered dur-

ing the writing of the items, but confirmed 
through the factor analysis. One of the two 
factors focused more on the influence of 
peer beliefs and behaviors as they related to 
general health issues and the other focused 
on peers specifically in relation to the H1N1 
vaccination.
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Figure 4. Variables Analyzed in Relation to the H1N1 Shot Outcome
in Univariate & Multivariate Analysis

Variables with a background of dark and light blue indicate those that showed statistical significance 
(p<.05>) in relation to the outcome when tested using univariate logistic regression. Those variables 
with a dark blue background showed statistical significance in a multivariate model.

Multivariate model using stepwise selection; entry criterion p=.20, staying criterion p=.05. N=935. 
Probability modeled is shot = ”yes”.
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Additionally, parental, peer and provider 
influences were important predictors. There 
was a distinction between the two factors 
for peer influence (i.e., related to “Health 
Choices” in general or the “H1N1 Vaccina-
tion” more specifically) identified in the 
univariate analysis. Those who said they 
took friends’ advice were no more likely 
to get the shot than those who said that 
they didn’t take advice (“Peer Influence 
in Health Choices,” p=0.518), whereas the 
more specific peer influences scale was 
strongly associated with taking the shot for 
H1N1 (“Peer Influence toward H1N1,” p= 
<0.0001). Respondents with higher levels of 
agreement with two statements, that their 
friends thought it was important to take the 
shot and most of their friends had taken the 
shot, showed an increased level of taking 
the shot for H1N1. 

Three communication variables (“cues to 
action”) demonstrated a significant rela-
tionship in univariate comparisons to the 
H1N1 outcome variable (see Figure 4 for 
other mass media and campus campaign 
variables tested). Of those, one came from 
Mass Media (i.e., Television), the other 
two from the Campus Campaign variables 
that were tested (i.e., e-mails and shuttle 
bus ads). The two variables from the SHS 
campaign that demonstrated statistical sig-
nificance might be considered as campaign 
“cues to action. For the e-mails (overall p-
value = 0.0224), a trend was demonstrated 
in the expected direction (i.e., an increased 
likelihood of taking the H1N1 shot based 
upon the volume of e-mails read). And, 
while the association between exposure to 
the shuttle bus ads and taking the H1N1 

shot was significant (overall p-value = 
0.0199), the direction and interpretation of 
the findings were less clear. In both cases, 
interpretation of the results would require 
additional exploration. 

The limited effect of the campus campaign 
variables may be attributable to a number 
of conditions. First, SHS communications 
may have acted indirectly on the outcome by 
affecting the variables that directly influ-
enced the outcome. For example, although 
posters may not have shown a direct rela-
tionship to the outcome, they may have in-
fluenced the level of perceived benefits. Ad-
ditional testing (e.g., path analysis) would 
be necessary to determine indirect effects 
upon the outcome. The second condition that 
could have contributed to the limited direct 
effects of communications upon the outcome 
of taking the shot for H1N1 was the fact 
that most communication components did 
not mention taking the shot for H1N1 as a 
preventative action to take. Instead, mes-
saging in campaign materials covered mul-
tiple flu threats (i.e., H1N1, the seasonal 
flu, and influenza-like illnesses), with the 
emphasis being placed on hygiene-oriented 
interventions, identification of symptoms, 
and treatment. 

Multivariate Analysis
While univariate analysis provided clar-
ity about how any one variable influenced 
the outcome, it did not reflect the reality of 
the effect of multiple independent variables 
acting upon the outcome. The following 
eight variables comprised the preliminary 
multivariate model. Variables followed by 
an asterisk reflect the multi-item factors 
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from the scale, developed following factor 
analysis. Other variables are single-item 
measures that are not part of a scale.

•	 Perceived benefits *
•	 Parental influence*
•	  Peer influence toward H1N1 vaccine*
•	  Perception of student health services *
•	  Availability of the shot for H1N1
•	  Finding the time to take the shot for 

H1N1
•	  Knowing a friend who got H1N1 flu 
•	  Taking the seasonal flu shot in 2009-

2010 (that same year)  

Many variables that had tested as signifi-
cant in the univariate regression analysis 

did not reach significance at the p<0.05 
level toward the H1N1 outcome in the mul-
tivariate stepwise logistic regression model. 
Most notably “Perceived Susceptibility/Se-
verity for the Disease” did not remain sig-
nificant. While all six variables reflecting 
perceived barriers (i.e., two factors from the 
scale, and four single-item measures) were 
shown to be significant in affecting the 
outcome of taking the shot for H1N1, only 
“Finding the Time” and “Availability of the 
Shot” remained significant in the multivari-
ate model. None of the demographic (i.e., 
age, race/ethnicity) or communication vari-
ables – television, SHS campaign e-mails or 
the shuttle bus ads – remained significant 
in the multivariate models (see Figure 4). 
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 Discussion and Lessons Learned

This study met its goal to provide informa-
tion about students’ engagement with the 
BU campus H1N1 health communication 
campaign that could be used for summative 
evaluation. Further, the data served as a 
baseline for future comparative studies, as 
well as provided a dataset for ongoing ex-
ploration of communication effects. In addi-
tion to the summary report provided to the 
university’s Student Health Services and 
Department of Creative Services, the frame-
work, scale, and findings were presented 
to the Massachusetts Department of Public 
Health and other public health organiza-
tions. Beyond the simple, single-item mea-
sures used to investigate the campaign, the 
data collected supported advanced statistical 
analysis for identifying predictors of college 
students’ choice to take the shot for H1N1.

The use of a theory-based scale and con-
structs, specific communication campaign 
indicators, and a web-based questionnaire, 
resulted in a data set that could satisfy 
short-term communication needs while 
providing adequate data for investigation 
of public health oriented issues, such as 
disparities. Future studies using similar 
measures might reveal differences in the 
beliefs and influence of modifiers across 
demographics, (including ethnicity), which 
could be useful in developing communica-
tion and marketing to targeted groups. 
Although created for the study of preven-
tative health behaviors in relation to the 
vaccine for H1N1, it is expected that this 
scale could be adaptable for use in other 
single-event preventative health interven-
tion or vaccination studies. Also, since the 
sub-scale constructs were shown to have 

internal consistency reliability, they could 
be used as individual measures. 

The distinction of the two constructs for 
peer influence was an excellent example 
of the value of the scale and testing for 
construct validity through factor analysis. 
By expressing in statistical terms that the 
earlier grouping of all four peer-related 
indicators actually represented two distinct 
constructs, it opened up the possibility for 
clearer analysis for the significance of both 
factors against the outcome of “Taking 
the Shot for H1N1.” As shown through the 
univariate logistic regression, the factor 
that was comprised of items directly ask-
ing the student about the influence of peers 
on health choices did not show significance 
to the outcome. However, the factor that 
measured peers belief and behaviors sur-
rounding H1N1 vaccination showed a sig-
nificant relationship to the outcome. Be-
cause of the distinction between these two 
constructs, and the differences exhibited in 
the responses, the results provide informa-
tion with implications for both communica-
tion (how much influence do peers have in 
affecting behaviors, in general) and public 
health (what is the impact of peers in affect-
ing health behaviors more specifically).

The individual indicators for communication 
were useful for acquiring data, such as lev-
els of recall, self-reported levels of exposure, 
perceived utility, quality, and other. The ap-
plication of split patterns in the instrument 
design provided a level of breakdown for 
information in a way that facilitated identi-
fication of problems in the campaign content 
and components. The role of communication 
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as a driver of the outcome of “Taking the 
Shot for H1N1” was not satisfactorily deter-
mined by measurement in direct relation-
ship to the dependent variable. Additional 
analysis with communication as a modifying 
variable (e.g., posters’ influence on Perceived 
Susceptibility”) is required in order to de-
velop a clearer measure of its influence. 

The web-based survey proved to be a valu-
able tool in supporting the research. Within 
the first 24 hours of opening the survey, 
over 600 responses had been processed. 
Built-in tools for analysis and report de-

velopment expedited delivery of basic sta-
tistics. Analysis was not limited by the 
capabilities of the software since data could 
be exported for higher level testing. Pro-
gramming the survey is time-consuming, as 
is the testing process. Skip patterns must 
be executed with care and tested to ensure 
proper path continuance through the ques-
tionnaire. In this case, saving time overall 
was expected considering the resources 
needed to collect responses and input data 
manually from a seventy-item questionnaire 
for a large number of participants. 

Study Limitations

Nevertheless, there were several study 
limitations that warrant addressing. First, 
the study design was limited to a post-
campaign only assessment with no com-
parison groups which naturally limited 
what could be said regarding whether the 
campaign had effects on H1N1 vaccina-
tion rates. Certainly, large numbers of BU 
students reported having been vaccinated 
during the past year for the seasonal flu 
(49.3%) and for the H1N1 virus (38.3%). 
However, whether these changes can be 
directly attributed to the SHS communica-
tion efforts cannot be determined by these 
findings. Second, while the sample size 
was large, it may not have been necessarily 
representative of, or generalizeable to, the 
BU student population as a whole. Medical 
Campus students were excluded because it 
was anticipated that their views would be 
heavily influenced by knowledge surround-

ing the flu and their choice to take the shot 
was likely to be influenced by working in 
a clinical setting. And, while the respon-
dent sample appeared to match most of the 
demographic indicators of the BU student 
population, more females than males an-
swered the survey. However, there was no 
significant difference for gender in rela-
tion to the outcome variable of vaccination 
uptake. Thus, given the low response rates 
overall, and potential bias posed by more 
females than males answering the survey, 
it is difficult to determine with assuredness 
whether similar findings would have been 
obtained with a more representative sample 
of students. 

Additionally, the campus influenza cam-
paign was not specifically targeted to H1N1 
alone, but was broader and reflected all 
influenza-like illnesses. Consequently, for 
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the campaign, the data are more useful as 
a baseline assessment, rather than as a 
judgment of campaign effectiveness. Also, a 
clearer understanding about the impact of 
the communication variables would be found 
through path analysis, since communication 
variables may affect the outcome indirectly 
through affecting beliefs. As regards belief 

and modifier influencers of the outcome to 
take the H1N1 shot, a confounding vari-
able was the timing of the availability of 
the shot on campus (i.e., January 2010). 
Further analysis is needed to determine the 
level of impact that the lack of ready access 
to the shot may have had in the rate of vac-
cination uptake.
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Conclusions

Overall, the results achieved though the 
development and use of these tools and ap-
proach has provided detailed information of 
value to practitioners and researchers alike, 
both in communication and public health. It 
is hoped that the scale, factors, and indi-

vidual indicators produced through this 
study can serve as a resource for facilitating 
engagement with the research process for 
those responsible for conducting evaluations 
in health communication.
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