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Abstract

The amount of cancer-related information available to the general population continues to grow,
yet its effects are unclear. This study extends previous cross-sectional research establishing that
cancer information seeking across a variety of sources is extensive and positively associated with
engaging in health-related behaviors. We studied how active information seeking about cancer
prevention influenced three healthy lifestyle behaviors using a two-round nationally representative
sample of adults ages 40-70 (n=1795), using propensity scoring to control for potential
confounders including baseline behavior. The adjusted odds of dieting at follow-up were 1.51
[95% CI: 1.05 to 2.19] times higher for those who reported baseline seeking from media and
interpersonal sources relative to non-seekers. Baseline seekers ate 0.59 [95% CI: 0.28, 0.91] more
fruits/vegetable servings per day and exercised 0.36 [95% CI: 0.12 to 0.60] more days per week at
one-year follow-up compared to non-seekers. The effects of seeking from media and friends/
family on eating fruits/vegetables and exercising were independent of seeking from physicians.
We offer several explanations for why information seeking predicts healthy lifestyle behaviors:
information obtained motivates these behaviors; information sought teaches specific techniques;
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the act of information seeking may reinforce a psychological commitment to dieting, eating fruits/
vegetables, and exercising.

Introduction

An estimated eight to thirty-five percent of cancers can be prevented through changes in
lifestyle factors relating to fruit and vegetable consumption, avoiding obesity and
overweight and physical activity. (Doll & Peto, 1981; Danaei et al, 2005; Colditz, Sellers, &
Trapido, 2006). Research to understand the factors underlying the adoption of healthy
lifestyle behaviors suggests that individual cognitions and intentions influence decision-
making about healthful behaviors (Hagger, Chatzisarantis, & Biddle, 2002; Armitage, 2005,
2007; Bryan, Hutchinson, Seals & Allen, 2007; Blue, 2007; Wong, 2009; Smith-McLallen
& Fishbein, 2009). There is a great deal of information available to the public concerning
lifestyle behaviors, through media coverage of them, and through media and interpersonal
sources of information they can seek out. Does the availability of such information influence
the adoption of healthy behaviors? In line with uses and gratifications theorizing (Blumler &
Katz, 1974), the public uses the media environment to meet an array of needs, which
ultimately serve as the drivers of media use. Research has begun to examine the public’s
information-seeking experience with the growing body of publicly-available health
information (Niederdeppe, Frosch & Hornik, 2008; Rains, 2008; Arora et al., 2008), and the
public’s interest in information related to prevention of chronic diseases including cancer
(Finney Rutten, Squiers, & Hesse, 2007). Other research has identified people in the general
population who vary in their likelihood of seeking information related to cancer prevention
(Sullivan & Finney Rutten, 2009), their experiences with publicly-available cancer-related
information (Arora, Hesse, Rimer et al., 2008), and information they encounter in news
coverage (Jensen, Moriarty, Hurley & Stryker, 2010; Smith, Kromm & Klassen, 2010).

In this context, it seems reasonable that people interested in healthy living and disease
prevention may use the media to acquire information to achieve healthier lifestyles. How
this occurs and its effects remain the subject of current research. Other studies have focused
on how different forms of information acquisition influence lifestyle behaviors: seeking by
topic (Dolinsky et al., 2006; Mellon et al., 2006) or by source (Bright et al., 2005; Walji et
al., 2005).

Cross-sectional evidence suggests a relationship between active information acquisition
(seeking) and engaging in healthy behaviors (Kelly et al., 2010) however, research has been
unavailable to show that the relationship is causal: that seeking influences behavior.
Additionally unclear is the interplay of seeking from a clinician versus mass media and
interpersonal sources on outcomes. The present study moves the examination of causality
forward using nationally-representative longitudinal data and provides evidence that
information seeking influences later adoption of healthy lifestyle behaviors. It also explores
the role of information seeking from non-clinical sources versus medical professional
sources in their effects on engaging in preventive health behaviors.
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Information Seeking Behavior

The body of literature surrounding the effect of health information seeking on health
behavior suggests that seeking may carry particular relevance for cancer (Johnson, 1997).
Studies suggest that cancer information seeking is a pivotal element in health behavior
decisions (Fox & Rainie, 2002; Niederdeppe et al., 2007). Other studies have indicated that
information seeking may be positively associated with preventive and screening behavior
(Dutta-Bergman, 2005; Shim, Kelly & Hornik, 2006). In these studies, the conceptualization
of health information seeking has varied from seeking in general to more specific definitions
that differentiate between active seeking and passive information acquisition.

In contrast to previous conceptualizations of seeking but consistent with Grunig (1997), we
argue that seeking is not an undifferentiated behavior but involves actively looking for
information about a specific topic. We are particularly interested in whether seeking from
non-medical sources has the potential to be as influential as seeking from medical sources.
As we have argued in Kelly et al., 2010, information seeking involves actively looking for
information from specific sources. This effort is characterized by active pursuit of
information beyond the information typically encountered through routine exposure to
mediated and interpersonal sources (Niederdeppe et al., 2007). Defined as such, seeking
may involve a host of behaviors related to the active acquisition of information about a
specific topic through non-habitual media use or interpersonal conversation. This may range
from search engine queries on the Internet or watching a newscast expected to carry relevant
information, to asking family, friends or physicians questions about specific health topics
outside the realm of typical conversation.

Information seeking about specific cancer-related prevention and screening behaviors have
been cross-sectionally associated with engaging in those behaviors (Niederdeppe et al.,
2007; Kelly et al., 2010), and positively related to improved lifestyle choices (Shim, Kelly,
Hornik, 2006). In a nationally-representative study of American adults, Kelly et al. (2010)
found that seeking was positively associated with dieting to maintain a healthy weight,
exercise, and fruit/vegetable consumption. Building upon these findings and others
suggesting that information seeking may represent an important factor in cancer-related
prevention behaviors (Johnson, 1997; Dutta-Bergman, 2005; Niederdeppe et al., 2007), we
propose that information seeking from non-clinical sources will predict increased likelihood
of engaging in healthy behaviors.

The present study is part of a research program that seeks to understand how information
obtained from non-clinical information sources influences decision-making across the
cancer continuum, prevention, screening and post-diagnosis treatment and survivorship
behaviors. In this article, we report results of a general population survey asking about
information seeking related to prevention behaviors, focusing on three healthy lifestyle
behaviors: dieting among overweight/obese adults, fruit/vegetable consumption, and
exercise. We test the following hypotheses:

H1A: Seeking about dieting from non-clinical sources at baseline increases the
likelihood of dieting at follow-up among overweight/obese individuals, adjusting for
baseline behavior and other potential confounders.
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H1B: Seeking about fruits/vegetables from non-clinical sources at baseline increases the
likelihood of consuming fruits/vegetables at follow-up, adjusting for baseline behavior
and other potential confounders.

H1C: Seeking about exercise from non-clinical sources at baseline increases the
likelihood of exercising at follow-up, adjusting for baseline behavior and other potential
confounders.

Additionally, the over-time effects of seeking from non-clinical sources versus medical
professional sources have remained relatively unexplored. Cross-sectionally, it appears that
the general population uses a range of non-clinical sources (mass media, interpersonal
conversations, internet) in addition to consulting physicians (Kelly et al., 2010). We
therefore expected seeking from non-clinical sources to predict healthy behaviors beyond
the effect of seeking from medical professional sources.

H2A: Seeking about dieting from non-clinical sources at baseline increases the
likelihood of dieting at follow-up among overweight/obese individuals beyond the
effect of seeking from medical professional sources.

H2B: Seeking about fruits/vegetables from non-clinical sources at baseline increases the
likelihood of consuming fruits/vegetables at follow-up beyond the effect of seeking
from medical professional sources.

H2C: Seeking about exercise from non-clinical sources at baseline increases the
likelihood of exercising at follow-up beyond the effect of seeking from medical
professional sources.

Data Collection

The study sample is a nationally-representative cohort of 40-70-year-olds, for whom cancer
screening behaviors are most relevant (although this study reports only on lifestyle
behaviors, the basis for the sample was screening test relevance). Data was collected by
Knowledge Networks (KN) through an online survey. KN selects and maintains a list-
assisted, national random digit dial-recruited panel of the U.S. population. Households are
recruited into the panel through RDD techniques; once a household is selected, one adult is
recruited to complete periodic surveys. Households without home internet access are given
hardware and internet access. For this survey, a sample was selected from the KN panel.

Data was collected weekly over two years, with a pre-test before baseline launch (N=211),
baseline data collected October2005-October2006 (N=2489), and follow-up data collected
October2006-November2007 (N=1812). Follow-up questionnaires were submitted to
individual respondents the same week, one year following baseline. The baseline survey
completion rate among those asked to participate was 73%, and the follow-up survey
completion rate was 73% of those in baseline. The final sample includes only respondents
for whom we have follow-up data (N=1812).

The institutional review board of the University of Pennsylvania approved this study.

J Health Commun. Author manuscript; available in PMC 2014 December 04.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

RAMIREZ et al.

Measures

Page 5

All measures were based on self-reports assessed at baseline and follow-up. Dieting:
“During the past 30 days, have you controlled your diet to lose weight?” [Yes/No]. Fruit/
vegetable consumption: “In the past week, on average, how many servings of fruit did you
eat or drink per day? Please include 100% fruit juice, and fresh, frozen or canned fruits.” “In
the past week, on average, how many servings of vegetables did you eat or drink per day,
not counting potatoes? Please include green salad, 100% vegetable juice, and fresh, frozen
or canned vegetables.” Six response options were provided for each question, from “Less
than one serving per day” to “5 or more servings per day.” The response options were
treated as interval-level variables, with the first treated as zero and 5 or more servings per
day treated as 5. Responses for the two questions were summed for a final variable with a
range 0-10. Exercise: “During an average week are you able to exercise at least once per
week?” [Yes/No]. If yes, respondents were asked “During an average week, how many days
do you exercise?” and entered a number between 0-7. Responses to the two questions were
merged: “No’s” on the first question were coded as 0; “Yes’s” were coded as the value they
responded on the second question.

The independent variables were measured in three steps, to allow for a distinction between
active seeking and non-purposive information attainment. Seeking was defined as actively
looking for information relevant to healthy lifestyle decisions (Shim, Kelly & Hornik, 2006;
Niederdeppe et al., 2007). “Some people are actively looking for information about
[controlling their diet to lose weight/fruits and &vegetables/exercise] for health while other
people just happen to hear or come across such information. Some people don’t come across
information about [controlling their diet to lose weight/fruits and vegetables/exercise] for
health at all.” “Thinking about the past 12 months, did you actively look for information
about [controlling your diet to lose weight/fruits and vegetables/exercise] for health?”
Response options included “Yes,” “No,” and “I don’t recall.” If yes, respondents were
asked, “How many times were you actively looking for information about [controlling your
diet to lose weight/fruits and vegetables/exercise] for health in the past 12 months, from
each of the following sources: [doctor (or other medical professional)/family, friends or co-
workers/television or radio/newspapers, magazines or newsletters/the internet/other
source].” Response options, by source: Not at all/1 or 2 times/3 times or more/l don’t recall.
Seeking about each topic by source was coded as a 3-level ordinal variable, where “Not at
all,” “l don’t recall,” and respondents claiming they had never actively looked for
information about the topic were coded as 0, those who reported seeking 1 or 2 times were
coded 1, and 3 times or more coded as 2. The three-level variables for family/friends/co-
workers, television/radio, newspapers/magazines, and the internet were then averaged to
create a single measure of seeking from media and interpersonal sources. This variable was
dichotomized; 0 represents no seeking and 1 indicates seeking about [diet/fruits&vegetables/
exercise] at least one time from at least one media or non-clinical interpersonal source. This
was our primary independent variable. A separate measure captured seeking from doctors/
other medical professionals; this was treated as a three-level ordinal variable, and was used
for comparative effects analyses described below.
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In addition to the seeking variables, demographic and psychometric measures were entered
into the propensity model as potential confounders, including: general and health-specific
media use, health knowledge, health-related behavior, health orientation, cancer fatalism,
cancer history, and family cancer history. The full questionnaire and details about the
propensity models are available upon request from the first author.

Analytic Approach

This study examined the effects of information seeking from media and non-clinical
interpersonal sources about a specific behavior on performing that behavior. To conclude
that information seeking affected a given outcome, two conditions were required. First, we
must establish that there is a statistically significant association between information seeking
at baseline and the behavior at follow-up, controlling for baseline behavior. Regression
models were used to determine whether this condition was met. Second, we must
demonstrate that the association is not a function of any potential confounding variable(s).
To control for confounders, we used propensity scoring. The propensity score is also called
a balancing score; it allows for comparison of follow-up healthy lifestyle behavior of
individuals who are equally likely to seek at baseline, contingent on the measured
confounders. Propensity scoring approximates experimental designs by comparing
respondents who are matched on the probability of reporting seeking conditional on
observed covariates (Rosenbaum & Rubin, 1983). Seeking effects on behavior are examined
conditional on the propensity score. Propensity scoring has advantages over traditional
regression-based methods by allowing the determination of whether covariates are balanced
between conditions before proceeding with the estimation of treatment effects (Rosenbaum,
2002; Yanovitzky, Hornik & Zanutto, 2008). We could claim that the evidence was
consistent with a seeking effect on behavior if the propensity-controlled regression models
produced statistically-significant seeking coefficients.

Fifty-six covariates, including baseline health behavior, were entered as dummy variables
into logistic regression models predicting likelihood of seeking about each of the three
behaviors (dieting, fruit/vegetable consumption, and exercise) to generate the propensity
score. Dummy variable regression was selected to address potential issues in the functional
form of the relationship of each variable to seeking. Individuals equal in propensity to seek
at baseline, controlling for potential confounders, are then compared on outcome behaviors.
Because it is important to compare only individuals with similar propensities, and following
standard propensity modeling approaches, we eliminated seeking cases which had
propensity scores higher than the highest non-seeking cases, and non-seeking cases which
had propensity scores lower than the lowest seeking cases. Next the propensity scores are
divided into quintiles, with individuals in each quintile having approximately equal
probabilities of having sought information. We can be satisfied that the propensity scores
adequately adjust for observed covariates if there is no association between propensity to
seek and each covariate — that is, seekers and non-seekers in each propensity quintile are
equally likely to be in any level of each observed covariate. In addition to the 56 variables
on which the propensity model was generated, we checked for balance on psychosocial
variables derived from the Reasoned Action Approach (Fishbein and Ajzen, 2010). Final
treatment effects were estimated by regressing the outcome behavior (logistic for dieting;
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OLS for fruit/vegetable and exercise) on seeking and propensity (using dummy indicators
for the propensity quintiles). We also tested the interaction of propensity quintile dummy
indicators and seeking; we eliminated interactions that were not significant as a set.

A particular concern in our analysis of the effects of seeking from non-clinical sources was
whether the information seeking from non-clinical sources was merely a surrogate for
seeking from clinical sources, which are actually influential. To test this, we performed
supplementary analyses to see whether adding the variable for seeking information about the
topic from doctors or other medical professionals to the propensity-controlled regression
models eliminated the effects of the non-clinical seeking measure. The non-clinical seeking
hypothesis would be supported if the coefficient for seeking from media and non-clinical
interpersonal sources remained significant after this addition.

Stata 10 survey (SVY) module (Statacorp, 2007) was used for analysis. Missing data on
covariates was multiply imputed (Allison, 2001; Little & Rubin, 2002). The median item
response rate for the full set of covariates (56) was 100%; 14.2% of respondents skipped one
item, 5.3% skipped 2 or more items. We used the ICE module (Royston, 2005) to conduct
multiple imputations; consistent with Rubin and others’ recommendations, five imputed data
sets were generated. This procedure was conducted independently for each of the three
outcome behaviors. We used the MIM module (Galati, Royston, & Carlin, 2007) to combine
results from models run on each imputation. Post-stratification techniques were used to
weight the sample at follow-up to the Current Population Study estimates of the U.S.
population.

Results: Descriptive Statistics?

Approximately forty percent of overweight/obese respondents reported dieting to control
their weight at both survey time points (baseline: 42.8%, follow-up: 39.4%), and there is
some consistency in dieting behavior (kappa=.37 [95% CI: 0.35, 0.40]). Fruit/vegetable
consumption was stable across time periods: the mean number of fruits/vegetable portions
consumed daily at baseline was 3.63[95% CI: 3.57, 3.69]; at follow-up the mean was 3.61
[95% CI: 3.55, 3.67] (r=.64 [95% CI: 0.62, 0.66]). On average, individuals exercised 2.64
days per week at baseline [95% CI: 2.51, 2.77], and 2.60 days at follow-up [95% CI: 2.55,
2.65] (r=0.63[95% ClI: 0.62, 0.66]). Additional descriptive statistics, including sample
demographic characteristics, are found in Table 1.

Seeking from non-clinical sources and media about healthy behaviors is widespread. Thirty-
five percent (35.1%) of respondents report having sought about fruit/vegetables from at least
one non-clinical source, with just one in eight (12.5%) reporting seeking from the internet
and nearly one in three from friends and family (28.7%) and newspapers or magazines
(29.9%); 19% reported seeking from a physician. Forty-four percent sought about exercise
from non-clinical sources at baseline, with about one-third having sought from newspapers/
magazines (30.3%), television/radio (34.1%), and family/friends (35.5%), compared with

1The statistics reported in this section were run on the full samples that correspond to those that were used in the treatment analyses
for each behavior. That is, data were multiply imputed and then filtered as appropriate for the behavior. Diet: N=1282, imputed 5
times = 6410; F&V: N=1780, imputed 5 times = 8900 EX: N=1795, imputed 5 times = 8975.
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less than one-third who sought from the internet (28.0%) or from physicians (27.4%). Forty-
four percent reported seeking about dieting from non-medical sources, while 28% sought
from clinicians (Figure 1).

Results: Diet

The sample was reduced to include only respondents who were overweight/obese,
determined by BMI=25 as calculated by self-reported height and weight, and who had valid
responses to the outcome measure at baseline and follow-up (N=1282).

Baseline seekers were nearly three times more likely than non-seekers to diet at follow-up
(OR=2.70[95% CI: 2.14 to 3.42]) (Table 2). After adjusting for baseline dieting, baseline
seekers were almost twice as likely as non-seekers to report dieting at follow-up (OR=1.85
[95% CI: 1.43 to 2.39]) (Table 2). These findings satisfied our first criterion for establishing
seeking effects.

Next we computed propensity scores from 56 potential confounders, including baseline
fruit/vegetable consumption and exercise. There was some non-overlap between seekers and
non-seekers, so we removed the 39 cases above the lowest maximum and below the highest
minimum?2. We ran a logistic regression model predicting dieting behavior at follow-up from
baseline seeking and four dummy indicators for the seeking propensity quintiles3 4.
Controlling for potential confounders, those who reported seeking from media and non-
clinical sources at baseline were 51% more likely to report having dieted at follow-up
compared to non-seekers (OR=1.51 [95% CI: 1.04-2.20]) (Table 2). When seeking from
healthcare professionals was added to a model with seeking from media and interpersonal
sources, the latter (media/interpersonal seeking OR=1.49 [95% CI: 0.96,2.31]) was only
marginally significant while the former was not significant (OR=1.02 [95% CI: 0.76,1.39]).
In this case we could not separate the effects of seeking from doctors/medical professionals
and seeking from non-clinical sources because the two behaviors were highly associated (r=.
86, p<.001).

Results: Fruit and vegetable consumption

Baseline seekers ate more fruits/vegetables at follow-up (b=1.14 [95% CI: 0.91,1.37])
(Table 2). Seeking remained a unique contributor to fruit/vegetable consumption at follow-
up after controlling for baseline behavior (seeking b=.39 [95% ClI: 0.21,0.58]).

2The minimum and maximum values from the last imputed dataset were selected for removal; those respondents were removed from
all imputed datasets to maintain consistency across datasets. This procedure was repeated for all three analyses (diet, exercise, fruit/
vegetable).

We found that several variables were not fully balanced with the propensity score. That is, the distribution of respondents for each
potential confounder was not equal across propensity quintiles. We added these variables, along with the propensity, to the treatment
effects model to make sure that our claims were not sensitive to mis-specification of the propensity model. Results were consistent
with those described, indicating the odds of dieting at follow-up were 1.52 [95% CI: 1.04 to 2.20] higher for seekers from media and
non-clinical interpersonal sources compared with non-seekers.

We conducted an additional nested model that added the interaction of seeking and propensity quintiles. A likelihood ratio test
indicated that the interaction terms did not significantly contribute to a change in likelihood (F (4, 936.7) = .80, n.s.), and these terms
were thus removed.
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The propensity-controlled model®,6 (Table 2) indicated that seekers ate on average nearly
half a serving of fruits/vegetables more per day (b=0.46 [95% CI: 0.19,0.72]) compared to
non-seekers (Table 2). The effect of seeking from media and non-clinical interpersonal
sources held up even when seeking from healthcare providers was added to the model
(media/interpersonal b=.60, [95% CI: 0.54,0.66]). Seeking from healthcare providers in the
combined model was negatively associated with fruit/vegetable consumption but this effect
was not significant (b=—-0.22 [95% CI: —-0.48,0.04]).

Results: Exercise

Baseline seekers exercised on average one day per week more than non-seekers (b=.97 [95%
Cl: 0.74,1.21]). After controlling for baseline exercise, seekers exercised on average nearly
one half-day more per week than non-seekers (b=.40 [95% CI: 0.19,0.60]; Table 2). An OLS
regression model predicting frequency of exercise at follow-up from baseline exercise and
seeking and four dummy indicators for the seeking propensity quintiles found that compared
with non-seekers, controlling for 56 potential confounders, seekers exercised on average
more than one-third day more per week (b=.37 [95% CI: 0.16,0.57). The effect of seeking
from media and non-clinical interpersonal sources held up even when seeking from
healthcare providers was added to the model (media/interpersonal b=.36 [95% CI:
0.12,0.60). Seeking from healthcare providers was not significant (b=.01 95% CI:
-0.18,0.20).

Discussion and Limitations

Our results add to the evidence that information seeking about specific topics influences
healthy behaviors, by complementing available cross-sectional results. We can offer several
explanations for why seeking information predicts healthy behaviors one year later. First, it
is possible that the information obtained through seeking teaches specific strategies to
engage in the healthy behaviors: for example, choosing low-fat or fat-free milk and other
low-fat diet tips for would-be dieters. It is also possible that people may be gaining
information that motivates the adoption of healthy behaviors. Information that may be
motivating is likely to vary by individual, but examples may include risk statistics, linking
healthy lifestyle behaviors with diseases such as cancer, and positive role models engaging
in the behaviors. Related to motivation is the idea that the act of seeking information may
reinforce a psychological commitment to engaging in these behaviors. Finally, information
seeking from interpersonal and social media may result in a perception of social support that
contributes to the effects of seeking on behavior.

This study provides evidence that seeking from non-clinical sources predicts exercise and
fruit/vegetable consumption above and beyond the influence of information seeking from

SWe conducted an additional nested model that added the interaction of seeking and propensity quintiles. A likelihood ratio test
indicated that the interaction terms did not significantly contribute to a change in likelihood (F (4, 1000) = .17, n.s.), and these terms

were removed.

We found that two variables were not fully balanced with the propensity score. We added these variables, along with the propensity
quintiles, to the treatment effects model. Results were consistent with those described, indicating that seekers from media and non-
clinical interpersonal sources ate on average 0.46 more servings of fruits and vegetables than non-seekers (b=.46, p<.001).
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physicians and other medical professionals. This is an important finding that reinforces the
role of the public information environment as an influence on health behaviors.

The longitudinal design and analysis techniques used allow us to claim with relative
confidence both the direction and the size of the effect of information seeking on the three
outcome behaviors. Nevertheless, the study is subject to some limitations, which we address
now. One possible rival hypothesis is that rather than reflecting a true media effect, seeking
may reflect motivation to engage in the behavior which affects seeking earlier and adoption
of the behavior later, thus accounting for the observed lagged associations. We sought to test
this rival hypothesis; we did not measure motivation, but did measure intention to engage in
our three target behaviors. At baseline, we measured intention to diet to lose weight, to eat
five or more servings of fruits/vegetables most days, and to exercise at least three times per
week in the next year. The correlation of baseline intention and seeking was moderate for all
three outcomes (fruit/vegetable=0.29; exercise=0.32; dieting=0.41). Using intention as a
proxy for motivation, we re-ran the models to include the following predictors: baseline
behavior, baseline seeking from media and non-clinical interpersonal sources, dummy
indicators for propensity quintiles, and intention and related variables.’ The effect of
seeking was reduced but remained significant for fruit/vegetable consumption and exercise
after controlling for these variables (f&v: b=.42, p<.01; exercise: b=.28, p<.01). but
continued to be not significant for dieting (OR=1.3, n.s.).8 It remains possible that other,
unmeasured, confounders, account for the observed longitudinal relationship.

Another source of concern may be related to the representativeness of the sample. Although
Knowledge Networks recruits the internet-maintained panel from which our sample was
randomly drawn through accepted RDD techniques (Knowledge Networks, 2007), and we
used post-stratification weighting to reflect the U.S. population, we also sought to establish
the similarity of the sample to the general population by comparing raw (unweighted)
distributions in the sample to the population (Table 1). Because data collection was internet-
based, we were particularly concerned that the sample not be skewed in terms of internet
access and familiarity. Two-thirds of our sample (66%) had internet access at home at
recruitment, compared with just under two-thirds (62%) of the general population (Harrigan
& Smith, 2007). We further compared the prevalence of the three outcome behaviors in our
sample to those reported by the CDC’s Behavioral Risk Factor Surveillance System
(BRFSS), and find substantial overlap in the mean number of fruits/vegetables consumed
daily (Table 1). Our exercise and dieting behavior questions were substantially different
from those used in the BRFSS. Our sample claimed to exercise about a half day more per
week than the BRFSS sample, but the BFRSS questionnaire addressed not just any exercise
but moderately intense exercise, or moderate exercise, in separate questions. Our dieting
question was not comparable to the BFRSS question. However we were able to compare our

7Related variables: perceived behavioral control, injunctive norm, descriptive norm, attitude (good/bad), attitude (pleasant/
unpleasant), beliefs that eating fruits and vegetables/exercising/maintain healthy weight: reduces colon cancer, heart disease, and
breast/prostate cancer risks.

We did not include intention as a potential confounder originally because its causal role is ambiguous. It could be a confounder or it
could be a mediator between seeking and later behavior. If it is a confounder it is appropriate to adjust for it; if it is a mediator
adjusting for it will cause the seeking and behavior relationship to be underestimated. The original results can be viewed as a more
liberal version of the analysis; the version controlling for intention a conservative version. Even with the conservative version, we
continued to see effects on two of the three outcomes, and non-significant but consistent effects on the third.
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sample and the BFRSS sample on percentage overweight/obese, and there was fairly close
comparability. We are satisfied that our sample is reasonably representative of the U.S.
population aged 40-70 years.

Perhaps the biggest concern this paper highlights is that although we found positive effects
of information seeking on three healthy lifestyle outcomes, in absolute terms, the rates of
these behaviors remain unsatisfactorily low, failing to meet CDC guidelines. Even at follow-
up, daily fruit/vegetable consumption averaged just 3.8 portions, individuals exercised on
average 2.7 days per week, and 41.7% of overweight/obese respondents were dieting to
control their weight. Moreover, we do not know whether dieting resulted in weight loss. Our
study only supports a claim that information seeking from public media and interpersonal
sources positively influences these behaviors, not that they reach adequate levels.

Given these findings, future research should consider what health promoters can do to
motivate seeking across the population. Our previous research has demonstrated that some
demographic characteristics (female gender, white ethnicity, and education) are associated
with seeking (Kelly et al., 2010); however, we do not know to what extent seeking is an
enduring personality trait or style, or whether it is a situation-specific behavior.
Understanding how to motivate seeking is particularly important given a move toward
internet-based health promotion, which largely presumes that people using the internet will
be actively seeking information. Additional research to understand more details about the
specific sources and content of the information used for decision-making also would be
warranted. Such research could consider the quality of the information available in the
public information environment.
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Figure 1. How much seeking is there?

Percentage of sample seeking by topic, from each source and across all media and non-

clinician interpersonal sources.
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