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IS WOMEN’S MULTIVITAMIN CONSUMPTION
REASONED, PLANNED, OR SOCIALLY COGNITIVE?
A TEST OF THREE SOCIAL INFLUENCE MODELS

Lisa L. Massi Lindsey, Jenifer E. Kopfman and Christine E. Prue

Neural tube defects (NTDs) are serious hirth defects that affect
approximately 3,000 pregnancies in the United Sates each year.
Consuming the B vitamin folic acid can reduce the incidence of NTDs
50%-70%, and recent efforts to reduce NTD rates have focused on
increasing the number of childbearing-aged women who take a vitamin
containing folic acid every day. Future declinesin NTDs must come from
creativeand compel ling educati on and communi cation campai gnsthat wil |
increase the number of childbearing-aged women who consume these
vitamins. Therefore, conducting theory-guided research on multivitamin
useisessential given the lack of knowl edge surrounding thisbehavior. To
thisend, the current study tested three social influence models—thetheory
of reasoned action, the theory of planned behavior, and social cognitive
theory—to determine which theory, or theoretical constructs, best
predict(s) multivitamin use and might be used to guide message design to
increasefolic acid use. A nationally representative sampl e of 1,048 women
of childbearing age was utilized, and results indicated that multivitamin
use was best predicted by constructs from the theory of planned behavior

LisaL.Massi Lindsey is a visiting assistant professor in the College of Communication Arts and
Sciencesat Michigan State University and avisiting assistant professor of management inthe Graduate
School of Business and Public Policy at the Naval Postgraduate School. Jenifer Kopfman is an
assistant professor of Communication at the College of Charleston. Christine Prue is the associate
director for communication science at the Centers for Disease Control and Preventions’ National
Center on Zoontic, V ector-Borne, and Enteric Diseases. The authorswould liketo thank the editor and
three anonymousreviewersfor their feedback on an earlier draft of thisarticle. This project wasmade
possible through a partnership with the CDC Foundation, MOA#12494-0100-05. The findings and
conclusions in this report are those of the authors and do not necessarily represent the views of the
Centers for Disease Control and Prevention.
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and social cognitive theory. The practical and theoretical implications of
the results are discussed.

Keywords: theory of reasoned action, theory of planned behavior, social
cognitive theory, message design

Birth defects are the leading cause of infant mortality in the United States (Sutton &
Munson, 2005). Neural tube defects (NTDs) are serious birth defects of the spine (spina
bifida) and brain (anencephaly) that currently affect over 3,000 pregnancieseach year inthe
United States (Centers for Disease Control and Prevention [CDC], 2004d). Daily
periconceptional consumption of the B vitamin folic acid reduces the occurrence of NTDs
50%—70% (CDC, 20044). Because NTDs occur in the first 21 days of pregnancy—before
many women know they are pregnant—and becausefolic acid iswater soluble, women must
consume folic acid every day before they become pregnant (CDC, 1992). To this end, the
U.S. Public Health Service and Institute of Medicine issued separate recommendations that
all women capabl e of becoming pregnant consume 400 micrograms (ug) of folic acid daily
(CDC, 1992; I0OM, 1998). Also, the U.S. Food and Drug Administration mandated the
fortification of cereal grain products such as bread, breakfast cereals, and pastawith folic
acid in an effort to increase women's daily intake (FDA, 1996). Since fortification of the
U.S. food supply beganin 1998, it has resulted in a26% reduction in NTDs (CDC, 20044).

With fortification alone, most women do not reach the daily recommended level of
400 pg of folic acid from their diets (CDC, 2004a, 2004b); therefore, increasing the use of
vitamins containing folic acid remains an important component of NTD prevention (CDC,
1992, 20044, 2004b). The most recent March of Dimes Gallup poll indicated that only 33%
of U.S. women aged 18-45 years reported daily consumption of avitamin containing folic
acid (CDC, 2005; The Gallup Organization, 2005). Success in increasing sustained
multivitamin use among women of childbearing age has been elusive (Lawrence et al.,
2003). Because it is unlikely that fortification levels will be increased at this time, future
declinesin NTDs must come from creative and compelling programs that will increase the
number of women who consume vitamins containing folic acid.

The current investigation contributesto effortsto devel op such programs by testing
three social influence model sthat might be used to guide interventions designed to increase
multivitamin use among childbearing-aged women. Because using theory to guide message
design can save resources (Murray-Johnson & Witte, 2003), conducting this research on
multivitamin use is essential given the lack of knowledge surrounding this behavior. Also,
many different theoretical foundations have been used in planning heath campaigns in
recent years. In an effort to determine which theories, or theoretical constructs, could best
be used to guide a campaign encouraging women of childbearing age to consume
multivitamins containing folic acid, this study examined three of those commonly used
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theories—thetheory of reasoned action, thetheory of planned behavior, and social cognitive
theory—in order to determine which theory or combination of theoretical constructs best
predicts multivitamin use among reproductive-aged women in the United States. In what
follows, each of the three theories is explicated and models are proposed to test each.

THEORY OF REASONED ACTION

Thetheory of reasoned action (TRA; Ajzen & Fishbein, 1970, 1974, 1980a, 1980b;
Fishbein & Ajzen, 1975) proposes three determinants of behavior. Individuals' attitudes
regarding a behavior as well as their subjective norm—that is, their perceptions of what
important others think about this behavior—predict their intent to perform the given
behavior. This intent subsequently determines behavior. This theory has been used to
understand myriad behaviors, and as a subset, many different health behaviors.

The TRA'’s principles have been used previoudly in interventions designed to
increasethe use of multivitaminsamongwomen of childbearing age (Lawrenceet al., 2003).
Although Lawrence et a. used the TRA to guide their intervention, their research did not
specifically test the TRA model. Therefore, research isneeded to establishwhether the TRA
is an effective theoretical foundation for encouraging multivitamin consumption.

In the current investigation, the TRA can lend insight into women's behavior
regarding the daily consumption of multivitamins. Fishbein and Ajzen’ s (1975) theory was
devel oped specifically for behaviors seen as valitional or voluntary; that is, behaviors that
people perform because they choose to do so (Eagly & Chaiken, 1993). Taking a
multivitamin fits within these parameters. Women who take multivitamins daily (the
behavior) already intend to perform this behavior, and their attitudes and subjective norm
arelikely to reflect positively on multivitamin consumption. Women who do not consume
multivitamins daily, however, are likely to be the target audience for a health campaign
encouraging this behavior. Given that the TRA suggests that favorable attitudes toward
multivitamin consumption could lead to increased intent to purchase and consume
multivitamins, an intervention focused on increasing favorabl e attitudes might lead to the
desired behavior. For example, because folic acid is not important to most women who are
not planning a pregnancy (if they are not intending to become pregnant then they do not
perceive aneed for folic acid), messages focusing on thefact that folic acid preventsNTDs
in pregnancy would not be effective in influencing most women’ s beliefs and subsequent
attitudesdespitethefact that ahigh percentage of pregnanciesare unplanned (Lindsey et dl.,
inpress). Conversely, if other beliefsimportant to thesewomen could beaddressedinhealth
campaigns (e.g., helping them stay energetic), then these beliefs are likely to promote a
positive attitude toward multivitamin consumption, thus leading to increased intent to
purchase and consume multivitamins. This increased intent should, according to the TRA,
lead to the desired behavioral response.
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Giventhisrationa e and previous evidencethat the TRA has been shown to explain
adequately behaviorsin myriad health contexts, the current study proposes that one could
assume reasonably that the TRA could explain women’s decisions to take a multivitamin.
Thus, the following hypothesis is offered:

H1: The TRA will explain reported multivitamin consumption behavior among
women of childbearing age.

THEORY OF PLANNED BEHAVIOR

Building on the TRA, Ajzen (1985, 1987, 1988, 1991) proposed the theory of
planned behavior (TPB) to include an additional variable he labeled perceived behavioral
control, whichisdefined asthe belief that one can perform the desired behavior. According
to Stiff and Mongeau (2003), “ Ajzen argued that peopl€e’ sintentionsto perform abehavior
are often thwarted by alack of confidencein their ability to perform that behavior” (p. 66).
Atitscore, Ajzen’ sargument indicated that one’ s perception of hisor her ability to perform
the behavior would predict both behavioral intention and the extent to which one actually
engaged in the behavior. The TPB, therefore, suggests that attitudes, subjective norm, and
perceived behavioral control predict behavioral intention, and both intent and perceived
behavioral control have a direct impact on behavior.

Thistheory has been found to explain successfully many different health-related
behaviors. According to arecent study, the TPB explains multivitamin use among African-
American female students quite well, explaining 65% of variance in behavioral intentions
(Pawlak, Connell, Brown, Meyer, & Y adrick, 2005). Ajzen and hiscoauthorsal so examined
the issue of taking daily vitamins as one outcome behavior in atest of the TPB (Madden,
Ellen, & Ajzen, 1992). Although their study claimed that the TPB significantly enhanced
the prediction of behavioral intentions over the TRA, it isinteresting to note that there was
virtually no difference between the TPB and the TRA when specifically examining taking
amultivitamin. Thisbehavior demonstrated thelowest increasein explained variance of all
10 behaviors for both intentions and behavior outcomes. Thus, although studies have
attempted to show the theoretical superiority of the TPB over the TRA, itisclear that both
theories could predict the behavior of taking a multivitamin (e.g., Madden et al., 1992).

For the current study, the implications of the TPB are apparent. Although attitude
and subjective norm might be useful components in understanding whether or not women
take multivitamins daily, perceived behavioral control could play a role in determining
whether or not thisbehavior actually occurs. Even though womenindicateapositiveattitude
toward taking a multivitamin and perceive that others would respond positively to this
behavior, factors such as forgetfulness, cost, time, and negative pill attributes such as size
and taste (CDC, 2005; Lindsey et al., in press) might prevent women from actua
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performance of the behavior. If thisis the case, then effective health campaigns targeting
perceived behavioral control might be the most effective method of increasing women’s
multivitamin consumption.

Given thisrationale and previous evidence that the TPB has been shown to explain
multivitamin-taking behavior, the current study proposes the following hypothesis:

H2: The TPB will explain reported multivitamin consumption behavior among
women of childbearing age.

SocIAL COGNITIVE THEORY

Scholars have argued that social cognitive theory (SCT) provides an explanatory
mechanism for how people acquire new behaviors (e.g., DeFleur & Ball-Rokeach, 1989).
Originally called social learning theory, SCT (Bandura, 1977, 1986) borrowsfromtheearly
learning theories that suggest that people learn behavior by pairing performance with the
rewards or punishments generated by this behavior, but it differs from the earlier theories
in that it emphasizes humans ability to learn through observation rather than direct
experience of the reinforcement. The fundamental assumption of SCT isthat by observing
others, one forms an idea of how new behaviors are performed, as well as how they are
rewarded or punished, and this information serves as a guide for personal behavior.

Although the TRA and TPB incorporate the idea of other people being important
in adecision-making process through subjective norm, SCT bringsthe role of othersto the
forefront. By observing the behavior of others and the outcomes received as aresult of the
action, people consider whether or not a particular behavior is one they would want to
perform. Several factors comeinto play during these considerations. Accordingto SCT, the
goals that people set for themselves, and the behaviors they choose to enact to make
progress toward those goals, are determined by three factors: self-efficacy, outcome
expectations, and environmental supports and resources relevant to their goal pursuit
(Bandura, 1986, 1997).

Self-efficacy refersto peopl €’ sbeliefsintheir capability to organizeand confidently
execute the course of action required to perform a given behavior successfully (Bandura,
1986). Similar in nature to the TPB’s construct of perceived behavioral control, a person
with high self-efficacy is confident that he or she can perform the chosen behavior, and a
person with low self-efficacy doubtshisor her ability to perform this behavior. SCT makes
aclear distinction between beliefs about the ability to enact abehavior (i.e., self-efficacy)
and beliefs about the outcomes that will result from the behavior. This latter concept has
been called outcome expectations, which are the effects or consequences (physical, social,
self-evaluative, or other) that are believed to result from performing a particular behavior.
AsMaibach and Cotton (1995) stated, “ People are motivated to perform behaviorsthat they

Journal of Communication Studies, Vol. 1, No. 2 (Spring 2008) 135



Lisa L. Massi Lindsey et al. Is Women’s Vitamin Consumption Reasoned, Planned, or Socially Cognitive?

believewill produce outcomesthey desire” (p. 49). A single behavior could have morethan
one expected outcome; thus, those outcomes viewed as more important tend to have a
stronger influence on whether or not the behavior will be performed. Finally, environmental
supports and resources comprise the third factor determining behavior according to SCT.
This construct suggests that certain environmental factors could help or hinder one’s
decision to perform a particular behavior. Issues such as financial considerations and
physical limitationscould affect thisdecision, aswell as opinionsof other peoplewho might
beimportant to anindividual. SCT suggeststhat these three factors—sel f-efficacy, outcome
expectations, and environmental supports—all work together to determine how peoplemake
progress toward their goals.

Although it could be assumed that self-efficacy, outcome expectations, and
environmental supportsall contributeto behavior directly, arecent review by SCT’ soriginal
author (Bandura, 2004) indicated that an additional step in the cognition-to-action path
might beincluded. Intentionality and forethought areidentified ascorefeatures of behavior.
Bandurasuggested that “ people are not only agentsof action” (p. 618), but that peopleform
intentionsthat include action plansand strategies for realizing them prior to performing the
action or behavior. Thus, self-efficacy, outcome expectations, and environmental supports
could be assumed to affect intentions, which then predict whether or not the behavior will
occur. Consistent with Bandura's recent thinking, the current study presumes that self-
efficacy, outcome expectations, and environmental supports will impact intention, and
intention will act as the sole predictor of behavior. Indeed, previous research on myriad
health behaviorsshowed that SCT can be used successfully (seee.g., Coleman, Horodynski,
Contreras, & Hoerr, 2005; Netz, Wu, Becker, & Tenenbaum, 2005; Winett, Tate, Anderson,
Wojcik, & Winett, 2005).

SCT implications for the current project indicate that before women will consider
taking multivitaminsdaily, they will needto perceivethat certain health outcomeswill result
from this behavior (outcome expectations—women might need to believe that vitamin
consumption prevents birth defects, preventsillness, or simply improves general health), as
well asview these outcomes asimportant to them. In addition to perceiving these outcomes
as desirable, women must perceive that they are capable of performing this behavior (self-
efficacy). If factors such as limited budget or inability to swallow pills are present, self-
efficacy might decline, but women who perceive that they can afford to purchase vitamins
and are capable of swallowing them (or taking an alternative form like a chewable tablet)
will have high self-efficacy. In addition to outcome expectations and self-efficacy,
environmental supportswill comeinto play. If women perceive that otherswill disapprove
of multivitamin use, this environmental pressure could affect their decision regarding the
behavior negatively; likewise, perceptions of positive environmental support could
encourage this behavior. Thus, outcome expectations, self-efficacy, and environmental
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supports all affect women's intentions to take multivitamins, and these intentions will
determine whether or not the behavior is performed.

Given thisrationale, the current study proposes that one could assume reasonably
that SCT could explain women's decision to take a multivitamin. Thus, the following
hypothesisis offered:

H3: SCT will explain reported multivitamin consumption behavior among women
of childbearing age.

COMPARING THE THEORETICAL CONSTRUCTS

Because all three of these social influence models have been used effectively in a
variety of health contexts, it remains unclear which would provide the strongest guidance
in an effort to increase multivitamin consumption among women of childbearing age.
Although all threetheoriescould provide acceptabl efoundationsfor public health messages
surrounding thisissue, one goal of thisinvestigationisto examineall of the constructsthat
comprise the three models to determine which combination of theoretical constructs best
explains this target behavior. Therefore, the following research question is offered to
address thisissue:

RQ1: Which constructs from the theories examined—the TRA, the TPB, or
SCT—best predict intent to consume multivitamins and subsequent
multivitamin consumption (behavior) reported among reproductive-aged
women?

METHOD

Procedure

The current study was part of a larger investigation included in a nationwide
consumer mail panel survey. The sampling and datacoll ection were conducted by Synovate,
Inc. Respondentswererecruited to join the mail panel through a4-page recruitment survey
inearly 2004. Inreturn for their participation, respondentswere given small gifts(e.g., a20-
minute telephone calling card) and were entered into a sweepstakes with afirst-place prize
of $1,000 and five second-place prizes of $50 each. In October 2004, a total of 5,947
surveys were mailed by Synovate to potential participants. Responses to the survey were
received from 4,214 participants using the provided postage-paid envelopes, yielding a
response rate of 71%. The data were poststratified and weighted so that the sample
distribution of age, race, sex, household size, and household income matched that of the
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general population according to the 2000 U.S. census. Thisweighting adjusted for over- or
underrepresentation of categories within these demographic variables.

Participants

Because the authors were interested only in women of childbearing age, the data
from women 1845 years old (M = 33.50, median = 34.00, mode = 24.00, SD = 7.45) were
examined, resulting in a final sample of 1,048 women on which all subsequent analyses
were based. A majority of the women were married (55.5%), with 30.7% never married and
12.2% either widowed, divorced, or separated. Participants' education|evel includedwomen
who attended elementary or high school (3.5%), graduated from high school or trade school
(25.1%), attended college (41.3%), graduated from college (20.6%), and attended graduate
school (9.2%). Most participants held full-time jobs (62.7%), 10.8% worked part time, and
16.7%identified themselvesas* homemakers.” Annual householdincomesranged fromless
than $5,000to over $300,000 (M = $34,000, median = $40,000-$44,999). M ost respondents
were White (64.2%), 14.0% were African-American, 15.5% were Hispanic, 2.4% were
Asian, and 3.9% indicated a race/ethnicity of “other.”

Instrumentation

With few exceptions, measures were composed of five-point, Likert-type itemson
ascale ranging from strongly disagree to strongly agree, and were scored such that higher
scoresindicated greater perceptionsof the construct being measured (al ternate measurement
will be discussed in detail where necessary). Given that specific items were specified a
priori to measureoneand only onefactor, confirmatory factor analysiswas employed to test
the measurement model (Anderson, Gerbing, & Hunter, 1987; Hunter & Gerbing, 1982;
Levine, 2005). The data were found to be consistent with the proposed factors. Internal
consistency tests showed that the inter-item correlations were substantial, and errors
calculated between items measuring the same construct were within sampling error of zero.
Likewise, the parallelism test indicated that the errors cal cul ated between items measuring
different constructs were within sampling error of zero.

Attitude toward multivitamin use. Three items modified from previous health
behavior research (e.g., Kopfman, Smith, Morrison, Lindsey, & Yoo, 2002; Smith,
Kopfman, Lindsey, Y 00, & Morrison, 2004; Smith, Lindsey, Kopfman, Morrison, & Y 00,
in press) measured attitudes for each of the models (e.g., “I think it isagood ideafor meto
takeamultivitamin every day.”). Attitudestoward multivitamin use had amean of 3.74 (SD
= 1.13) and standardized item alpha (SI4) was found to be .89.

Subjective norm (environmental support). Three items measured subjective norm
(for tests of the TRA and TPB) and environmental support (for the test of SCT) (e.g.,
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“People who are important to me believe that | should take a multivitamin every day.”).
Subjective norm (environmental support) had a mean of 3.13 (SD = 1.16, SI4 = .93).

Self-efficacy (perceived behavioral control). Self-efficacy (for thetest of SCT) and
perceived behavioral control (for test of TPB) were measured using three items (e.g.,
“Taking a multivitamin every day is easy for me.”). The items were consistent with
previously published scales and conceptualizations of the construct (e.g., Bandura, 1997,
Pastorelli, Caprara, Barbaranelli, Rola, Rosza, & Bandura, 2001; Witte, 1992). Self-efficacy
(perceived behavioral control) had amean of 3.75 (SD = 1.05, Sla = .77).

Intent. Three items modified from previous research (e.g., Kopfman et al., 2002;
Lindsey, 2005; Lindsey, Ah Yun, & Hill, 2007; Smith et a., 2004; Smith et al., in press)
measured behavioral intention for each of the models (e.g., “I plan to take a multivitamin
every day.”). Intent had a mean of 3.47 (SD = 1.34, SI4 = .95).

Outcome expectations. Outcome expectations were measured by creating a
composite variablethat had two setsof items: (a) thelikelihood of various outcomesand (b)
the personal importance of each outcome. First, participants were asked to indicate how
likely they perceived each of seven outcomes to be on a scale from 1 (very unlikely) to 5
(very likely). This index is consistent with previously published scales and
conceptualizations of this variable (e.g., Bandura, 1986; Solomon & Annis, 1989) and
multivitamin-rel ated outcomes measured previously (e.g., CDC, 2004b, 2005).

Outcomes included items such as “1 will be healthier if | take a multivitamin,”
“Taking a multivitamin every day will lower my risk of having a baby with certain birth
defects,” and* Taking amultivitamin every day will keep mefrom getting sick.” The second
set of items asked respondents to rate how personally important each outcome was on a
scale from 1 (not important) to 5 (very important) and included items such as “Becoming
healthier,” “Lowering your risk of having a baby with certain birth defects,” and “ Getting
the vitamins you do not get from the food you eat.” For each participant, the likelihood of
each outcome was multiplied with its corresponding importance item (e.g., likelihood of “I
will be healthier if | take a multivitamin” x importance of “becoming healthier”), and the
resulting products were averaged to create the final variable. Values possible for the
resulting outcome expectations variable ranged from 1.00 to 25.00, and had amean of 14.43
(SD =4.59, Sl4 = .80).

Behavior. Multivitamin use was measured with a single open-ended item asking
respondents to write the number of times they took multivitamins in a week. Responses
ranged from O to 7 with amean of 3.34 (SD = 3.06, median = 4.0).

RESULTS

Totest each of the hypothesized models, the ordinary least squarescriterion (Hunter
& Gerbing, 1982) was used to estimate the parameters, parameter size was examined, and
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the fit of each model was assessed. Parameter size was determined in each path diagram by
performing asimple regression of each endogenous variable ontoits causal antecedent, and
model fit was tested by comparing the estimated parameter size to the reproduced
correlations (see Hunter & Gerbing, 1982 for information on reproducing correlations in
path analysis). Models are said to be consistent with the data when path coefficients are
substantial and the differences between parameter estimates and reproduced correlations
(errors) are attributable to sampling error. If the path coefficients are within sampling error
of zero or the errors are larger than what is expected from sampling error alone, the model
is said to be inconsistent with the data.

Theory of Reasoned Action

The TRA posits that both attitude and subjective norm impact behaviora intent,
which in turn predicts behavior. The path coefficients for this model, presented in Figure
1, showed that each of the path coefficientswas in the direction predicted by the TRA, but
not all relationships were substantial. The coefficient linking attitude and intent was 0.92,
P(0.88 < & < 0.96) = .95, indicating that attitude had asubstantial effect onintentionsto take
daily multivitamins. Intent, in turn, affected behavior (path coefficient = 0.79) indicating a
tendency for respondents who intended to take a multivitamin daily to engage in that
behavior, P(0.77 < i < 0.81) = .95. Subjective norm, however, had little impact on
behavioral intent. The coefficient linking subjective norm and intent was .05, P(-0.02 < &
< 0.13) = .95, and was within sampling error of zero.

The differences between predicted and obtained correlations for all unconstrained
bivariate relationships in the model were examined, and none differed substantially from
what was expected from sampling error (errors ranged from -.02 to -.07). Although the
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errors were small, a confidence interval around a path coefficient that includes zero
indicates that there is no real link between the two constructs. Therefore, it is clear that
subj ective norm cannot be declared a predictor of intent. For these reasons, the data were
judged to beinconsistent with the TRA model, henceinconsistent with thefirst hypothesis,
and suggested that the TRA did not explain women’s behavior regarding multivitamins
because* important others” appeared not to be very important whenit comesto multivitamin
use.

Theory of Planned Behavior

The TPB proposes the same conceptual structure as the TRA with the inclusion of
an additional variable: perceived behavioral control. The TPB predicts that attitude,
subjective norm, and perceived behavioral control all impact intent, and perceived
behavioral control and behavioral intention both directly influence behavior. Path
coefficients for the TPB, presented in Figure 2, indicate that each was in the direction
predicted, but not all relationships were substantial. Attitude demonstrated a substantial
effect on intentionsto take multivitamins, asthe coefficient linking these variableswas .71,
P(0.63 < & < 0.79) = .95. Subjective norm showed little effect on intent with a coefficient
of .08, P(0.01 < & < 0.15) = .95. Although not very large in magnitude, the coefficient
linking subj ective norm and i ntent was not within sampling error of zero, and can beviewed
as acceptable. Perceived behavioral control demonstrated a substantial effect on bothintent
[path coefficient = .27, P(0.19 < & < 0.35) = .95] and behavior [path coefficient = .37,
P(0.27 < & < 0.47) = .95]. Finadly, the coefficient linking intent and behavior was .50,
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P(0.42 < &4 < 0.58) = .95, indicating that intent remained a substantial predictor of behavior.

The differences between predicted and obtained correlations for all unconstrained
bivariate relationships in the model were examined, and none differed substantially from
what was expected from sampling error (errors ranged from -.02 to -.03). Thus, given that
errors were small and the path coefficients were ample in size, it could be concluded that
the TPB provided an acceptabl e explanation for multivitamin-taking behavior. Therefore,
the data were consistent with the second hypothesis. One should be cautious when
interpreting these results, however, given that subjective norm demonstrated a minimal
effect on intent and the resulting path coefficient might be a statistical artifact of the large
sample size.

Social Cognitive Theory

For the current investigation, SCT was conceptualized toincludefivekey variables
identified by Bandura (1977, 1986, 2004). Self-efficacy, outcome expectations, and
environmental support were predicted toimpact behavioral intention, which, inturn, affects
behavior. Path coefficientsfor SCT, presented in Figure 3, indicate that all were ample and
inthepredicted directionfor each of the proposed relationships. The coefficient linking self-
efficacy and intent was .51, P(0.45 < & < 0.57) = .95, indicating that self-efficacy
demonstrated a substantial effect on intentions to take multivitamins. Similarly, outcome
expectations had a significant effect on intent, with a path coefficient of .40, P(0.32 < & <
0.48) = .95. Somewhat smaller in effect but still ample in size, the coefficient linking
environmental support with intent was .18, P(0.10 < & < 0.26) = .95. Finally, intent
demonstrated astrong rel ationship with behavior, yielding apath coefficient of .79, P(0.77
< fi < 0.81) =.95. These results indicated that expected outcomes, personal beliefs about
one’'s capability to take multivitamins daily, and perceived support from others all
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influenced participants’ intentionsto take multivitamins, and thisintent determined whether
or not they actually engaged in the behavior.

An examination of the errors for all unconstrained bivariate relationships in the
model indicated that most did not differ substantially from what was expected from
sampling error, as they ranged primarily from -.02 to -.07, but that one error of .14 was
dightly larger than preferred although it was not large enough to be considered
unacceptable. Despite this dightly larger than preferred error, the path coefficients were
guite substantial and the errors were within an acceptable range, both of which suggest that
SCT does provide a satisfactory explanation for multivitamin consumption behaviors.
Therefore, the data were consistent with the third hypothesis.

Research Question

Although al three theories examined in thisinvestigation—the TRA, the TPB, and
SCT—could have provided an acceptable foundation for public health messages
surrounding multivitamin use, thegoal of thisstudy wasto determinewhich constructsfrom
thesetheoretical frameworkswould best explain thistarget behavior. To assesswhich of the
theoretical constructs best explain multivitamin consumption among reproductive-aged
women, the results of all three path analyseswere examined to determine which antecedent
variableswould beincluded in the post hoc analysis. The strongest predictorsof behavioral
intent were attitude (from the TRA and TPB), self-efficacy (from the TPB and SCT), and
outcome expectations (from SCT). These three theoretical constructs were then used to
create a post hoc model that was tested to determine which constructs were the best
predictorsof reproductive-aged women'’ sintent to take multivitaminsdaily and thewomen’s
ensuing behavior.

The post hoc model posits that attitude, self-efficacy, and outcome expectations
impact intent to take adaily multivitamin, whichinturn predictsbehavior. Path coefficients
for thispost hoc model, presented in Figure 4, show that each wasin thedirection predicted,
but not all relationships were substantial. The coefficient linking attitude and intent was
0.68, P(0.62 < & < 0.74) = .95, indicating that one’s attitude had a substantial effect on
intentions to take daily multivitamins. Similarly, self-efficacy had a significant effect on
intent, as the path coefficient was 0.27, P(0.21 < & < 0.33) = .95. Intent, in turn, affected
behavior (path coefficient =0.70), indicating atendency for those respondentswhointended
to take a multivitamin daily to engage in that behavior, P(0.66 < fi < 0.74) = .95. Outcome
expectations, however, had little impact on behavioral intent. The coefficient linking
outcome expectations and intent was .05, P(-0.03 < & < 0.13) = .95, and was within
sampling error of zero.

The differences between predicted and obtained correlations for all unconstrained
bivariate relationships in the model were examined, and one differed from what was
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expected from sampling error (.14). Although the errors were acceptable, a confidence
interval around a path coefficient that includes zero indicates that there was no real link
between the two constructs. Therefore, the post hoc model indicates that outcome
expectationsdid not predict intentionsand behavior aswell asattitude and self-efficacy, and
that outcome expectations should not be viewed as a strong predictor of intent. In answer
to the research question, results from this analysis clearly suggest that the strongest
predictorsof i ntentionsand subsequent behaviorsrel ated totakingamultivitamindaily were
attitude and self-efficacy.

DISCUSSION

In an effort to determine which social influence theories, or theoretical constructs,
might best be used to gui de acampai gn encouraging women of childbearing age to consume
multivitamins containing folic acid, the current study tested three theoretical models—the
TRA, the TPB, and SCT—in order to determine which constructs best predicted
multivitamin use among reproductive-aged women in the United States.

Results from the test of the first hypothesis examining the TRA indicated that the
opinions of othersregarding multivitamin use (subjectivenorm) did not exhibit asignificant
influence on women'’s intent to take multivitamins, and because of this, the TRA did not
provide a satisfactory explanation of the target behavior (daily consumption of
multivitamins). Although the findings of this study suggest that the TRA did not provide an
adequate explanation of the behavior examined here, these resultsdo not discredit the TRA,
which has been a popular social influence theory for awide variety of contexts. Rather, it
has become apparent that normative considerations did not play an important role in
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women’ sdecisionsabout multivitamins. Although the opinions of others might matter more
when weighing other behavioral options, they are not given much consideration by women
in this particular context, and these results are consistent with previous research on
multivitamins (Lindsey et al., in press). Recent research hasbegun looking at the distinction
between descriptiveand injunctivenorms, aswell asvariablesthat moderatetherel ationship
between norms and behaviors (e.g., Lapinski & Rimal, 2005). Future use of the TRA to
examine multivitamin behaviors might find stronger predictive values of norms when
considering different explications of this construct.

Having rejected the TRA as an effective theoretical model in the current study, the
statistical findingsfor theremaining two hypotheses presented achallengefor interpretation.
The TPB yielded low errors but arather weak path coefficient for subjective norm. SCT, on
the other hand, produced substantial path coefficients, and one error somewhat larger than
preferred. Although results for both modelsindicated acceptabl e predictive ability, neither
model produced statistical evidencethat it explained the dependent variabl esbetter than the
other. In fact, both models offer viable explanations of the target behavior. Therefore, post
hoc analyses examined acombination of the strongest constructs from each of these models
to determine which of the theoretical constructs best predicts women's multivitamin
consumption intent and behavior.

Examining amodel in which attitude, self-efficacy, and outcome expectations all
predicted intent, which then predicted behavior, provided a clear answer to the research
guestion. Although it appeared to be astrong predictor of multivitamin use when examined
with the SCT model, outcome expectationswas not found to have a strong impact on intent
when compared with attitude and sel f-efficacy. The strongest predictorsof multivitamin use
among women of childbearing age were attitude and self-efficacy. The theoretical and
practical implications of these findings will be considered.

Theoretical Implications

All of the theories examined in this investigation—the TRA, the TPB and
SCT—have been used as theoretical underpinnings for innumerabl e persuasive endeavors,
including myriad health-related topics. In this study, attitude, self-efficacy, and outcome
expectations demonstrated the strongest influence on intent when testing the individual
hypotheses, and intent consistently produced a significant impact on behavior across
theories. For campaigns targeted to women of childbearing age, post-hoc analyses
examining constructs elicited from these theories clearly suggest that attitude is the most
influential factor contributing to intent, but that self-efficacy, or awoman’ sown belief about
whether or not she can performaparticular behavior, playsasignificant rolein determining
both intent and behavior. Subjective norm (perception of important others' attitudes) and
outcome expectations were found to affect women’ sintent to take multivitamins, but these
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effectswereeither insignificant or weak. Finally, consi stent with much of the previouswork
testing the attitude-behavior relationship, intent to consume multivitamins had a strong
relationship with the corresponding behavior.

When examining the strongest constructs that emerged from the theories guiding
thisstudy, aninteresting picture emergesfor consideration. If constructsfromthesetheories
are used to guide message design, multivitamin messages aimed at women of childbearing
age should focus on increasing positive attitudes toward multivitamins and increasing
women'’s perceived self-efficacy. The theoretical implications of this study provide clear
practical considerations for any attempt to persuade women to take multivitamins.

Morebroadly, thefindingsof thisinvestigation suggest that perhapssocial influence
researchers and practitioners ought not limit themselves to the use of one theoretical
perspective to guide their work. Testing severa different theories and selecting the
constructs that are most relevant for the particular context or application will provide a
stronger foundation on which to base persuasive efforts.

Practical Implications

No single influence theory dominates health communication research or practice
because each theory offersa different perspective of audiences, behaviors, and the contexts
in which those behaviors occur. Communication campai gns might have the greatest impact
if they use a combination of theories to understand a problem and articulate solutions. By
reviewingthesetheories, cluesemergefor practitionersrelatedto overall program objectives
and strategies, message and materials development, and selection of messengers and
message channels.

Each of the three theories offers insights that health communication professionals
can use in developing clear and compelling messages to influence the target behavior of
multivitamin use. In the current study, attitude was found to be the strongest predictor of
intent to consume multivitamins. Thisfinding suggeststhat practitioners seeking toincrease
women's use of multivitamins should target persuasive messages at creating favorable
attitudes. Despite the fact that multivitamins containing folic acid are one of the best ways
to prevent birth defects, previous research has shown that this information does not
necessarily create positive attitudes toward consumption (Lindsey et a., in press). Instead,
practitioners might employ other creative methodsto encourage both multivitamin use and
the knowledgethat taking multivitaminsisanimportant daily behavior. Clearly, thetheories
examined here indicate that creating a positive attitude toward the desired behavior is an
important step in the persuasive process.

Also, self-efficacy (perceived behavioral control) wasfoundto beastrong predictor
of intent to consume multivitamins. Women of childbearing age need to feel that taking a
multivitaminissomething they can do easily. New evidence suggeststhat certainfactorscan
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affect self-efficacy, and thus the successful performance of this behavior. For example,
women have noted that they are not capable of taking a multivitamin every day because of
time (hard tofit it into abusy schedule), high costsof multivitamins(e.g., too expensive, not
in women's tight budgets), negative attributes of multivitamin pills (e.g., problems
swallowing pills, unappealing smell/taste), forgetful ness, and misperceptions about getting
necessary nutrients from food sources even when women acknowledge having poor diets
(Lindsey et d., in press). Persuasive messaging is vital to increasing women'’s perceived
self-efficacy around daily multivitaminuse. Although persuasive messages cannot overcome
unappealing product attributes or cost barriers, they can point out the many types of
multivitamins from which women can choose (pill, chewable, liquid, gummy bears, etc.),
correct misperceptions about costs, or identify locations where multivitamins can be
purchased inexpensively, to overcome these barriers. Practitioners seeking to increase
multivitamin use would be wise to address these issues of self-efficacy.

Limitations

Measurement of norms. Regardless of the theoretical model, subjective norm
(environmental support) consistently showed a weak effect on behavioral intention. The
items used to measure subjective norm included general referents (e.g., “people who are
important to me”). Although this generalized approach is used frequently, increased
specificity of the referent (e.g., my mother, my friends, my doctor) could have resulted in
different conclusions. There is evidence to suggest that a doctor’ s recommendation might
be an influential antecedent of this behavior. For example, 20% of women not taking
vitamin or mineral supplements indicated that a doctor’ s recommendation might motivate
them to do so; however, among women who reported not consuming a vitamin or mineral
supplement daily, 31% indicated they had received a doctor’s recommendation (CDC,
2005). Exploration of normative influences should be focused on pursuing specific
influencers (e.g., mothers and doctors), pursuing different types of norms (e.g., descriptive
and injunctive norms, Lapinksi & Rimal, 2005), validating or invalidating their influence
on this behavior, and using that information to develop effective intervention strategies.

In the test of SCT, environmental support was measured in terms of perceived
support from important people. This is a narrow definition given that environmental
supports for multivitamin use could include a wide array of factorsincluding visibility of
and access to multivitamins. These are important areas for consideration, and future
examinations of multivitamin use shouldinclude an expanded assessment of environmental
support.

Outcome expectations. Although outcome expectationswerefound to demonstrate
astrong influence on intent to take multivitaminsin the test of SCT, it had little predictive
ability in the current investigation when compared to attitude and self-efficacy. If it istrue
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that to perform this behavior, women must perceive that certain outcomes will result from
taking a daily multivitamin, it is possible that the current study did not include those
outcomesthat are most i nfluential withwomen. Understanding women’ s expectati ons about
what multivitamins can do for them (e.g., stave off sickness) and marrying those
expectations with legitimate, credible, science-based information about multivitamin
benefitsisimportant. One should note, however, that the current study examined outcomes
such as general health, prevention of birth defects, and getting nutrients not obtained from
food. Although these are outcomes one might expect from multivitamins, future research
should explore what other expectations women might have and seek to better understand
their perceptions of the costs and benefits of taking amultivitamin. Practitioners attempting
to increase women’s multivitamin use must determine which outcomes are perceived as
most val uableto thetarget audience and which arelegitimate (e.g., have scientific evidence
consistent with the outcomes), and then use these findings to test the predictive ability of
outcome expectations.

Conclusion

The comparison of three influence models regarding their ability to predict
multivitamin use among women of childbearing agedemonstratesthe utility of using several
theories both to understand a public health problem and aso to design effective
interventions to address the problem. None of the theoriesin this examination provided an
exceptional explanation of multivitamin behaviors, but two constructs from these theories
should be consi dered when designing persuasi ve messagesai med at increasing multivitamin
consumption: attitude and self-efficacy. Campai gnsdesigned around the constructs of these
theories might improve the odds of getting women to take multivitamins daily, thereby
decreasing the number of babies born with birth defectsin the United States.
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