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Abstract

Despite knowing that fruit and vegetable (FV) intake promotes health and well-being, few U.S.
adults meet current guidelines. Thus, understanding people’s motivation for FV intake is
important for predicting dietary behavior. Applying self-determination theory, the goal of this
study was to examine the role of social support as a potential moderator of the link between
autonomous and controlled motivations and FV intake. Cross-sectional data from 2,959 adults in
the United States were analyzed. Autonomous motivation and perceived social support were
positively associated with FV intake, while controlled motivation was negatively associated with
FV intake. Additionally, there was evidence that the negative association between controlled
motivation and FV intake was attenuated by higher levels of perceived social support. Findings
suggest the need for a more comprehensive approach to understanding the role of motivation in
health behaviors like FV intake and the potential roles played by friends and family in these
motivational processes.
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A consistent body of research has emerged indicating that fruit and vegetable (FV) intake is
associated with lower risk of several chronic conditions including cardiovascular disease,
diabetes and cancer (Hung et al., 2004). The recommended intake of fruits and vegetables
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for adults is between 3.5 and 6.5 cups per day, depending on age, sex, and level of physical
activity (US Department of Health and Human Services (USDHHS), 2010). However,
despite these guidelines and the well-known evidence of health benefits of fruit and
vegetables, the majority of adults in the United States do not consume the recommended
amount (Grimm, Blanck, Scanlon, Moore, & Grummer-Strawn, 2010; Kimmons, Gillespie,
Seymour, Serdula, & Blanck, 2009). Thus, research is needed to identify more proximal
factors critical to promoting FV intake. One such variable is motivation (Shaikh, Yaroch,
Nebeling, Yeh, & Resnicow, 2008).

Several theories have been developed to explain the nature and role of motivation in various
health behaviors, including fruit and vegetable intake. For example, the transtheoretical
model has been used to characterize readiness to change across a host of health behaviors
(cf. Glanz & Bishop, 2010; Horwath, Nigg, Motl, Wong & Dishman, 2010). Other, more
cognitive models, have addressed issues such as barriers to and facilitators of health
behavior (cf. Belanger-Gravel, Godin, Vezina-Im, Amireault & Poirier, 2011; Spahn et al.,
2010). More recently, researchers have begun to apply self-determination theory (SDT; Deci
& Ryan, 2000; Ryan & Deci, 2000) to health behaviors, as well as health behavior change.
SDT has shown particular promise for health behavior research. Evidence has emerged
suggesting that the motivational components identified by the theory, and interventions
based on this theory, yield not only behavior change initiation, but also long-term
maintenance (Ng et al., 2012).

Self-Determination Theory

SDT: Conceptualizing Motivation

SDT defines motivation as psychological energy directed toward a goal. Consistent with the
broader literature on motivation, SDT has distinguished between intrinsic motivation (i.e.,
engaging in a behavior because it is enjoyable and valuable in its own right) and extrinsic
motivation (i.e., engaging in a behavior for some separable outcome). One unique aspect of
SDT is the characterization of extrinsic motivation as a continuum that reflects the degree to
which motivations are relatively internal to the self and concordant with other processes of
one’s core self (Pelletier, Dion, Slovinec-D’Angelo, & Reid, 2004; Ryan & Connell, 1989).
More autonomous forms of motivation include both intrinsic motivation as well as relatively
more internalized forms of extrinsic motivation, often derived from sources like values and
self-integration. In contrast, more controlled forms of motivation reflect a less internalized
form of self-regulation, including engaging in a behavior to achieve social approval, to earn
rewards, or to avoid self-inflicted feelings of guilt. Research has consistently demonstrated
that the more autonomously-motivated individuals are toward a given behavior, the greater
effort, engagement, and persistence the individual is likely to display in that behavior (Ryan
& Deci, 2000).

Evidence for Autonomous and Controlled Motivation in Health Behaviors

The motivation continuum is particularly relevant to health behaviors. Although some health
behaviors such as exercise may be engaged in for intrinsic reasons, most health behaviors
are engaged for extrinsic reasons — i.e., they are engaged in for some separable outcome
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beyond the inherent enjoyment or value of the behavior in its own right. Thus, the extent to
which motivation for health behaviors is more or less internal to the self has important
implications for the likelihood that people will continue to engage in these behaviors over
time. When a behavior is endorsed at a deep personal level, individuals find it easier to
assume responsibility and feel accountable for that behavior (Teixeira, Patrick, & Mata,
2011).

A number of studies have assessed the relationship between autonomous motivation for
eating regulation and healthy eating. In two survey studies by Pelletier and colleagues
(2004; 2007), autonomous motivation was positively correlated with eating healthy foods,
while controlled motivation for eating regulation was positively correlated with
dysfunctional eating (e.g., bingeing). Furthermore, autonomous eating regulation was
associated with being concerned with what one ate (i.e., dietary quality), whereas controlled
eating regulation was associated with being concerned with how much one ate (Pelletier &
Dion, 2007). Pelletier and Dion (2007) also found that healthy eating behaviors were
associated with positive psychological adjustment (lower depressive symptoms, higher self-
esteem, and life satisfaction scores), while dysfunctional eating behaviors were correlated
with less positive psychological adjustment.

In line with these studies, Leong and colleagues (Leong, Madden, Gray, & Horwath, 2012)
examined the associations between eating behavior regulation and Body Mass Index (BMI).
They found that autonomous motivation for healthy eating was associated with lower BMI,
while controlled motivation was associated with higher BMI, concluding that more
autonomous motivation for eating behavior is likely to facilitate healthier food habits and,
subsequently, lower BMI. Furthermore, frequency of binge eating was found to mediate the
relationship between both autonomous and controlled regulation of eating behaviors and
BMI. Thus, motivation for healthy eating was not only associated with an important health
outcome — BMI — but also with an important behavioral precursor to BMI and other negative
health outcomes — binge eating. In addition, Hagger and colleagues (Hagger, Chatzisarantis,
& Harris, 2006) examined the relationship between autonomous motivation for dieting and
eating behaviors. They found that autonomous motivation for dieting predicted a positive
attitude toward dieting and greater perceived control over eating behaviors. Finally, in the
context of fruit and vegetable (FV) intake, Trudeau and colleagues (Trudeau, Kristal, Li, &
Patterson, 1998) found that autonomous motivation for eating a healthful diet was positively
associated with FVV consumption, while controlled motives were not. Likewise, Shaikh et al.
(2008) reviewed psychosocial predictors of FV intake and found evidence that autonomous
motivation was positively associated with FV intake. Autonomous motivation is also an
important correlate of FV intake because it is malleable via interventions. For example,
among participants who initially reported low autonomous motivation, an intervention
containing motivational interviewing had significant effects on FV intake that were partially
explained by increases in autonomous motivation (Shaikh, Vinkour, Yaroch, Williams, &
Resnicow, 2011). Collectively, these studies demonstrate the importance of studying and
promoting autonomous mativation for FV intake.
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SDT: Psychological Needs and the Role of the Social Context in Motivation

An important tenet of SDT involves the role of the social context in supporting (or
thwarting) autonomous motivation and the process of internalization (Patrick & Williams,
2012). SDT posits that there are three basic psychological needs necessary for optimal
growth and development: autonomy (i.e., the need to feel volitional, as the originator of
one’s actions); competence (i.e., the need to feel capable of achieving desired outcomes);
and relatedness (i.e., the need to feel connected to and understood by important others).
Support of these three needs has been associated with autonomous motivation and the
internalization of extrinsic motivation (Ryan & Deci, 2000).

Psychological need support has been operationalized as consisting of a number of critical
elements, including: offering and respecting choices, giving a meaningful explanation for
recommended courses of action (e.g., health behavior change), avoiding controlling
language and guilt, and refraining from use of performance-contingent rewards and
punishments (Ryan, 1995; Ryan & Deci, 2000). In short, social contexts that support basic
psychological needs are characterized as establishing a sense of unconditional positive
regard (i.e., relatedness support), providing an opportunity for patients, clients, and research
subjects to explore reasons both for and against behavior change so that they can come to
their own conclusions (i.e., autonomy support), and addressing barriers to desired behavior
change, including reframing failures in terms of steps toward success (i.e., competence
support).

The strongest evidence for the role of psychological need support in facilitating autonomous
motivation for health behavior has come from emerging intervention research in a variety of
domains, including tobacco cessation (Williams et al., 2006), oral health (Halvari & Halvari,
2006), and physical activity (Fortier, Sweet, O’Sullivan, & Williams, 2007). Most germane
to the current study is research that has focused on targeting diet and physical activity in the
context of a weight loss intervention. In a longitudinal randomized controlled trial, Silva and
colleagues (2011) evaluated predictors of successful long-term weight control. They
analyzed the extent to which psychological need support provided by intervention staff
predicted more autonomous motivation for lifestyle behaviors (i.e., diet, physical activity)
and long-term weight loss in overweight and obese women. The study showed that the
degree to which participants experienced psychological need support significantly predicted
autonomous motivation for physical activity one year after the intervention ended, which
was in turn associated with weight loss maintenance 2 years after the intervention was
terminated.

Additional analyses from this same study examined whether autonomous motivation for
physical activity resulted in motivational “spill-over” for another health behavior: eating
regulation (Mata et al., 2009). Researchers were interested in the added synergistic effects of
changing both eating and exercise behaviors, rather than either one alone. Results confirmed
that increasing exercise-specific motivation (as a function of providing a need-supportive
intervention context) contributed to improved eating behavior. Their findings suggest that
moving from less to more autonomous motivation may not happen in isolation, but rather
may apply to various health domains simultaneously. Together, these results provide strong
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evidence for psychological need support as a mechanism responsible for influencing
autonomous motivation, which in turn affects long-term behavior change and maintenance.

From Psychological Need Support to Broader Social Support

As described above, SDT posits that more autonomous forms of motivation are likely to
emerge based upon the extent to which psychological needs are met. The social context
framed by psychological needs is a precursor to optimal motivation. However, there are
many circumstances in which people are functioning in less autonomous ways. Perhaps the
social context does not provide the necessary psychological supports for autonomous
motivation, or a specific behavior or goal is difficult to find as inherently enjoyable or
valuable in its own right (i.e., more controlled). Therefore, an understanding of other
characteristics of individuals or social contexts that may mitigate the negative effects of
being less autonomously motivated is important. Perceived social support is one candidate
variable to consider.

Social support has been defined as the availability of a network of family and friends for
information, encouragement, emotional support, and enhancing the environment to support a
behavior (Spahn et al., 2010). Extensive literature has documented the importance of social
support in a range of health outcomes, and has found that perceiving social support
resources to be generally available can be particularly beneficial for health (Uchino, 2009).
An emerging literature has begun to examine the role of social support in health behaviors.
For example, studies have found social support to be positively associated with: smoking
cessation (Sobell, Sobell, & Leo, 2000), diabetic management and compliance (McDonald,
Wykle, Misra, Suwannaroop, & Burant, 2002), and is one of the strongest psychosocial
correlates of adult FV intake (Shaikh et al., 2008). Brug (2008) summarized the results of
recent systematic reviews on the association between environmental factors and healthy
nutrition behaviors and concluded that the social environment (specifically social support
and modeling) appeared to have a more consistent influence on nutrition behaviors than the
physical environment. In another study, researchers found social support and norms related
to healthy eating to be positively correlated with total fruit and vegetable intake as well as
100% fruit juice intake (Van Duyn et al., 2001). Taken together, these studies show that
perceived social support is an important variable to consider in health behaviors, particularly
FV intake.

Traditionally, research has examined the role of social support in people coping with
difficult, even traumatic, situations (e.g., a health diagnosis, or work or academic challenge).
Consistent with the stress and coping literature, social support is often conceptualized as
most beneficial as a buffer in contexts that are unfavorable, stressful, or not ideal (Lazarus &
Folkman, 1984). However, research on social support among general (healthy) adult
populations is understudied but important (Uchino, 2009). Being motivated in less
autonomous ways — whether one is less autonomously motivated because the social context
has not met one’s basic psychological needs or because one is engaging in the behavior for
some separable outcome — is a less than optimal form of motivation and one such
circumstance in which social support may be especially beneficial.
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The Current Study

Method

This study examines the role of perceived social support as a potential moderator of the link
between motivation (i.e., autonomous and controlled) and fruit and vegetable (FV) intake.
Consistent with prior research, we hypothesized that autonomous motivation (H1a) and
perceived social support (H1b) would be positively correlated with FV intake, while
controlled motivation (H1c) would be negatively associated with FV intake, if at all.
Further, we hypothesized that social support would moderate the association between
motivation and FV intake. Specifically, we expected that social support would enhance the
positive association of autonomous motivation (H2a) and buffer the negative association of
controlled motivation (H2b), for FV intake.

Participants and Procedures

Measures

The current study used data from the US National Cancer Institute’s Food Attitudes and
Behavior (FAB) Survey (National Cancer Institute (NCI), 2009). The FAB Survey assessed
correlates of fruit and vegetable intake among US adults ages 18 years and older.
Participants were selected from the Synovate Consumer Opinion Panels using stratified
random sampling. The FAB survey was mailed to 5,803 potential participants, with an
oversampling of African Americans; 3418 surveys were returned, yielding a response rate of
59%. These participants were mailed a $5 incentive and thank you letter for completing the
survey. The FAB survey was administered between September and December, 2007. The
institutional review boards of the NCI and Westat approved the study. The final FAB survey
sample consisted of 3,397 adults of whom 2,187 were Non-Hispanic white, 834 were
African-American, and 291 categorized themselves as “other” race/ethnicities (i.e.,
Hispanic, Asian, American Indian/Alaskan Native, etc.). Eighty-five adults did not report
their race.

The current analyses utilize FAB survey data on demographics, FV intake, and three
psychosocial measures (autonomous motivation, controlled motivation, and perceived social
support). Psychosocial constructs in FAB were informed by a literature review identifying
correlates of FV intake (Shaikh et al., 2008) and ultimately represented constructs from
multiple theoretical frameworks (Erinosho et al., 2015). Psychosocial items were tested and
refined through cognitive interviewing and pilot testing procedures, and greater detail on the
development of FAB survey items is discussed elsewhere (Erinosho et al., 2015).

Demographics—Demographic characteristics of participants included sex, age, race/
ethnicity, and highest level of education completed.

Autonomous and controlled motivation—Autonomous and controlled motivation
were measured using a modified version of the Treatment Self-Regulation Questionnaire for
fruit and vegetable intake (Resnicow et al., 2008). The items begin with the stem, “A reason
| eat fruits and vegetables is....”. Participants reported the extent to which each of 19
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statements is true for them, using a 5-point Likert scale ranging from “not true at all” (1) to
“very true” (5). Sample autonomous items include, “Because | personally believe it is a
good thing for my health”, and “Because | want to take responsibility for my own health”.
Sample controlled items include “Because | want others to approve of me”, and “Because |
don’t want to let others down”. Motivation subscale scores were calculated by averaging
autonomous (11 items) and controlled (7) items, respectively. One of the controlled
motivation items had a low factor loading and was not included in the scale (Erinosho et al.,
2015). Internal reliabilities (i.e., Cronbach’s a) were satisfactory and consistent with
previous research: .93 for autonomous and .70 for controlled in this study. One item
assessed amotivation for FV intake and was not included in these analyses.

FV intake—FV intake was assessed using a 16-item fruit and vegetable screener that was
modified from the NCI’s Fruit and Vegetable screener (NCI, 2009; Thompson et al., 2002)
and validated using multiple 24-hour dietary recalls. The items specifically assessed fruit
and vegetable intake during the past month and consisted of eight items: one item assessed
fruit consumption, one item assessed 100% fruit juice consumption, and six items assessed
vegetable consumption. For each of these FV items, respondents indicated both 1) the
frequency of consumption (in ten categories ranging from “never” to “5 times per day”) and
2) the portion size consumed at a time (in four categories for each item). Frequency and
portion size responses were converted into Pyramid servings as defined by the 1992 dietary
guidance (National Cancer Institute (NCI), 2009). One pyramid serving was defined as, for
example, % cup of juice, 1 cup leafy greens, and ¥ cup of fruit, other potatoes, other
vegetables, and tomato sauce. Total fruit and vegetable intake of participants was calculated
as the sum of all items on the screener, excluding fried potatoes.

Perceived social support—Perceived social support was operationalized as the
availability of a network of family and friends who provide information, encourage, and
enhance the environment to support a specific behavior (Spahn et al., 2010) and was
assessed using 3 items: “My family or friends encourage me to eat fruits and vegetables”,
“My family or friends remind me not to eat junk food”, and “My family or friends would
say something to me if they saw | was not eating fruits and vegetables”. Responses were on
a 5-point Likert-type scale, ranging from “strongly disagree” (1) to “strongly agree” (5).
Two additional items had low factor loadings and were dropped from the scale (Erinosho et
al., 2015). The three items were averaged to form the perceived social support score, and
internal reliability (Cronbach’s ) was .68.

Statistical Methods

All statistical analyses were conducted using SPSS v. 18 (SPSS, Chicago, IL). The data
were weighted by sex, race, age, education and annual household income based on the 2000
US Census data. Descriptive statistics were calculated to characterize sample demographics.
Partial correlations determined the unique association between motivation variables (i.e.,
autonomous and controlled motivation), perceived social support and FV intake, controlling
for demographic variables and the other motivation subscale scores (e.g., partial correlations
for autonomous motivation statistically controlling for demographics and controlled
motivation). To test the moderating role of perceived social support in the association
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between motivation and FV intake, a hierarchical linear regression was conducted. In the
first step, demographic variables (race/ethnicity, age, gender and highest level of education)
were entered, as well as autonomous motivation, controlled motivation, and perceived social
support. In the second step, the product terms for the interactions between autonomous
motivation and perceived social support and between controlled motivation and perceived
social support were entered. Statistical significance was evaluated at the p < 0.05 (two-
tailed) level.

In the FAB sample, the mean daily cups of fruits and vegetables was 3.41 (SD = 3.82).
Participants who did not respond to the variables of interest (i.e., perceived social support,
autonomous and controlled motivation, fruit and vegetable intake) were excluded from
further analyses, resulting in a final sample of 2,959. Between 1% and 3% of participants
were missing responses for each item contributing to these scales. Demographic information
about the sample is provided in Table 1. As shown, 59% of the participants were female,
41% were between 35 and 54 years old, 67% were Non-Hispanic white, and 31% had some
college education but did not have a college degree.

Tests of Hypotheses

We hypothesized that autonomous motivation (H1a) and perceived social support (H1b)
would be positively correlated with FV intake, while controlled motivation would be
negatively associated with FV intake, if at all (H1c). In order to test these hypotheses, partial
correlations (pr) were calculated between motivation quality variables (i.e., autonomous and
controlled), perceived social support, and FV intake, controlling for demographic variables
(as well as the other motivation quality variable). The results support the directions of our
proposed hypotheses, such that autonomous motivation was positively associated with FV
intake (pr = .32, p <.01), as was perceived social support (pr = .04, p < .05), and controlled
motivation was negatively associated with FV intake (pr = —.14, p < .01).

We also hypothesized that perceived social support would moderate the relationship
between autonomous motivation (H2a), controlled motivation (H2b) and FV intake. Table 2
presents results for the hierarchical regression analyses testing these hypotheses. As shown,
and in support of H2b, perceived social support moderated the association between
controlled motivation and FV intake. We selected data points for estimating regression lines
at +1 SD for predictors of the equation (Aiken & West, 1991). Figure 1 provides simple
regression lines of FV intake as a function of controlled motivation at high and low
perceived social support. As shown, tests of simple slopes revealed that the association
between controlled motivation and FV intake was statistically significant among those who
perceived low social support (t = —2.16, p <.05), but not among those who perceived high
social support (p =.61). Thus, perceived social support buffered the effect of controlled
motivation on FV intake. The interaction term for autonomous motivation and social support
predicting FV intake was not statistically significant, contrary to H2a.
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Discussion

The purpose of this study was to examine the associations of autonomous motivation,
controlled motivation, and perceived social support with FV intake, as well as the role of
perceived social support as a potential moderator of the associations between motivation and
FV intake. An emerging literature has demonstrated a positive association between
autonomous motivation and healthier eating behaviors (including fruit and vegetable intake)
and the importance of psychological need support in facilitating autonomous motivation for
a variety of behaviors. However, less research has focused on the potential role of more
general forms of perceived social support for health behaviors in these associations.
Although social support from close others can support the SDT-defined psychological needs
of autonomy, competence and relatedness, social support more generally exists in multiple
forms and can affect behavior and well-being through several pathways (Feeney & Collins,
2015).

Results regarding the association between autonomous motivation and FV intake (H1a),
social support and FV intake (H1b), and controlled motivation and FV intake (H1c) were
consistent with hypotheses and the broader SDT and social support literatures. Additionally,
there was evidence for the moderating role of perceived social support on the association
between controlled motivation and FV intake, such that the negative association between
controlled motivation and FV intake was attenuated by perceiving greater social support.
There was not a statistically significant interaction between autonomous motivation and
perceived social support in predicting FV intake. Thus, perceived social support appears to
play a particularly significant role in the context of controlled motivation for fruit and
vegetable intake. Perceived social support may be a less relevant moderator of autonomous
motivation because of the sense of personal ownership and endorsement that is engendered
by autonomous motivation for a health behavior, in this case FV intake. People who are
autonomously motivated to eat fruits and vegetables may gain fewer benefits from broad
social support from family and friends if their specific psychological needs are already met.
In contrast, individuals whose maotivation is more controlled might require additional
behavior-specific social support as encouragement to enact a behavior and may be
particularly likely to benefit from the broader experience of perceived social support from
family and friends.

Implications

Findings from this study contribute to the literature in several important ways. First,
although there is a large literature assessing the role of autonomous and controlled
motivation in health behaviors broadly, particularly physical activity (Ryan, Frederick-
Recascino, Lepes, Rubio, & Sheldon, 1997; Ryan, Williams, Patrick, & Deci, 2009); few
studies have addressed motivation with regard to specific eating behaviors like FV intake
(Shaikh et al., 2008; Trudeau et al., 1998). FV intake impacts a variety of chronic conditions
and health outcomes (USDHHS), 2010); and engaging in healthy eating behaviors, such as
consuming greater amounts of fruit and vegetables, can yield long-term positive health
benefits. Thus, understanding the role of motivation on this behavior has important public
health implications. Further, this is one of the only studies to date to examine the role of
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broad social support constructs (that is, behavioral support that is not specific to a
psychological need) in the context of self-determined motivation and a specific health
behavior.

Although the SDT literature has an impressive body of evidence for the role of
psychological need support in internalization and autonomous motivation, very little
research has focused on potential moderators of the associations between motivation and
health behaviors. Perceived social support from family and friends may be an important
potential moderator for several reasons. Aside from studies of close relationships which
have largely focused on relationship quality — rather than health — outcomes, most of the
SDT literature on need support in health has examined the role of psychological need
support coming from health “authority figures” such as physicians, health coaches, dentists,
and physical activity counselors (Patrick & Williams, 2012; Ryan, Patrick, Deci, &
Williams, 2008). Although these individuals play important roles in the adoption and
maintenance of a range of health behaviors, people have more frequent interactions with
their social networks, including friends and family. Prior research suggests that family and
friends can be important sources of psychological need support. For example, perceiving
more family and friends to be autonomy supportive may result in increasingly beneficial
outcomes (Ratelle, Simard, & Guay, 2012). Further, another study demonstrated that
autonomy support from one’s close social network may facilitate weight loss (Power,
Koestner, & Gorin, 2008). Perceiving general social support from important others may
attenuate the negative effects of approaching health behaviors in more controlled ways as a
function of having one’s psychological needs thwarted. Thus, these findings provide initial
evidence that could inform the SDT, social support and health behavior literatures. The
findings can also potentially inform a more comprehensive approach to understanding the
role of motivation in health behaviors and the potential multiple roles played by friends and
family members in these motivational processes. Theoretical directions for future study
include examining how general perceived social support for FV intake corresponds to more
specific psychological need support and which features of social support attenuate negative
effects of controlled motivation. Recent physical activity research suggests that perceived
social support is related to satisfaction in the areas of autonomy, competence, and
relatedness (George et al., 2013). However, research incorporating both SDT and broader
social support perspectives should investigate whether there are any limits on social support
as an effective moderator. For example, receiving social support that is closely aligned with
one’s needs will likely be most influential (Uchino, 2009). In contrast, it is possible that
specific types of social support could be perceived as controlling or directive and thus could
reduce some of the positive effect seen in the current analysis (Gorin et al., 2014; Ng,
Ntoumanis, & Thorgersen-Ntoumani, 2014).

This study also has implications for preventive interventions incorporating social support.
One suggestion is that people who report controlled motivation for FV intake would
particularly benefit from interventions designed to bolster effective social support for fruit
and vegetable consumption. Suggested strategies for promoting social support are numerous.
One possibility is to engage existing social networks (including family and friends) to more
effectively provide social support, while other strategies include: connecting individuals to
new socially-supportive groups, and supporting individuals’ own perceptions and abilities to
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seek and receive social support (Uchino, 2009; Heaney & lIsrael, 2008). In a recent
systematic review, socially supportive intervention components were found to contribute to
effective interventions for weight loss (Greaves et al., 2011), and the presence of supportive
others may be particularly helpful when they are also efficacious in the context of weight
loss (Gorin et al., 2005). However, further work is needed to clarify the effectiveness of
social supportive interventions specifically for FV intake and how social support
interventions may be particularly targeted at contexts in which psychological need support is
insufficient.

Limitations and Strengths

This study is not without limitations. The FAB sample was drawn from a consumer opinion
panel rather than from the U.S. population. However, this method of participant recruitment
has been used in other nutrition and health studies such as the Styles Survey (Blanck et al.,
2009). Furthermore, the FAB sample was selected so that households recruited from the
consumer opinion panel were similar to the U.S. population in terms of age, household
income, geographic region, population density, and household size (Erinosho, Moser, Oh,
Nebeling, & Yaroch, 2012; Erinosho et al., 2015). This study was correlational and cross-
sectional, such that causality and directionality of the associations remains unclear.
Longitudinal and experimental studies are needed to better understand the role of social
support in both the initiation and maintenance of behavior change and how social support
and motivation act in conjunction with important correlates of FV intake from broader levels
of influence, such as public health messaging and FV access and availability. Although the
findings regarding social support were clear and consistent, a more refined measure may
have helped to further clarify the role of perceived social support in the association between
motivation variables and FV intake. Specifically, the measure used in this study combined
family and friends rather than asking questions separately for separate relational contexts.
As these individuals may provide different forms of support, having separate items for
friends and family would be useful. Furthermore, this survey did not include additional
measures of support for psychological needs that are central to SDT (i.e., autonomy,
competence, relatedness). Data on these measures would be helpful in clarifying the role of
general perceived social support. Finally, although the brief 16-item fruit and vegetable
screener is practical for large studies, it may not provide the most precise indicator of total
fruit and vegetable intake (e.g., 24 hour recalls).

Despite these limitations, this study has many strengths, including the use of a large national
sample of US adults, reflecting demographic characteristics of the US population and an
oversampling of African-Americans. Data on psychosocial variables like motivation and
social support on health behaviors in such a large sample of adults are uncommon (Shaikh et
al., 2008). Yet, this type of data are important for providing information about naturally
occurring motivation and social support experiences at population levels. Individuals who
enroll in clinical trials and interventions tend to be highly motivated and thus it is important
to understand how maotivation functions with more diverse and larger samples. The findings
also contribute to the literature by providing additional evidence for the role of autonomous
and controlled motivation in a specific eating behavior — FV intake — and by introducing the
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role of perceived social support as a potential moderator of the associations between
motivation and FV intake.

Conclusions

This study expanded on prior studies of motivational and social support influences on eating
behaviors by examining their interactive associations with FV intake. Controlled motivation
was associated with lower consumption of fruits and vegetables among individuals who
perceived low levels of social support; this association was attenuated among people
reporting high perceived social support. These findings suggest that interventions might
benefit from encouraging individuals reporting controlled motivation to utilize their social
networks to obtain social support for their FV intake. The current study also provides useful
theoretical insights that general social support from family and friends and motivation
should be jointly considered in efforts to understand and promote FV intake among US
adults.
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Highlights

Self-determination theory emphasizes the role of motivation for health
behaviors.

Motivation and social support were associated with fruit and vegetable intake
(FV).

Social support attenuated the association between controlled motivation and FV.

Findings suggest a role of social support for health motivations and behaviors.
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Figure 1.
Controlled motivation X Social support interaction predicting FV intake.
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Sample Demographics

Table 1

Demographic Characteristic

N (%)

Total Sample
Race/Ethnicity
White, European-American
Black, African-American
Hispanic/Latino
Asian, Asian-American
American Indian/Native American
Hawaiian/Pacific Islander
Other, Mixed race/ethnicity
Highest Level of Education
Less than a High School (HS) degree
HS degree
Some college, but not a college degree
4-year college degree or higher
Age
18-34 years
35-54 years
55 or older
Gender
Female

Male

2,959 (100.0)

1977 (66.8)
723 (24.4)
115 (3.9)
46 (1.6)
18 (0.6)
4(0.1)
76 (2.6)

338 (11.4)
884 (29.9)
905 (30.6)
832 (28.1)

870 (29.4)
1205 (40.7)
884 (29.9)

1759 (59.4)
1200 (59.4)

Appetite. Author manuscript; available in PMC 2017 January 01.

Page 18



1duasnuen Joyiny

1duosnuen Joyiny

McSpadden et al. Page 19

Table 2

Hierarchical regression analyses testing the moderating effect of social support on FV intake

B SEB B
Main effects model
Gender .02 .04 .01
Age 06 .03 ot
Race/ethnicity .03 .02 .03
Highest level of education .03 .02 .03
Perceived social support .04 .02 04"
Autonomous motivation .55 03 go*+*
Controlled motivation -.20 02 _qg***
Tests of interactions
Gender .02 .04 .01
Age .05 .03 04"
Race/ethnicity .03 .02 .03
Highest level of education .03 .02 .03
Perceived social support -.06 .07 =79
Autonomous motivation .70 07 gg***
Controlled motivation -.46 07 _g5***
Autonomous motivation X Perceived social support  -.05 .03 =21
Controlled motivation X Perceived social support .08 02 gp*r*
*p <.05
-
p<.001
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