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In most Western countries, children and adolescents do not eat the recommended
amount of fruits and vegetables (FVs). Theoretical frameworks on social psychology
of eating, such as the Reason Action Approach, Social Cognitive Theory, and Theory
of Normal Conduct have been applied to understand how psychosocial variables can
explain FV intake. However, considering those predictors is still rare on the understanding
of FV intake among adolescents (particularly in Brazil) despite its importance within
eating behavior. Therefore, this study explored important psychosocial determinants
of weekly frequency of FV intake among Brazilian adolescents in a model testing
socioeconomic status (SES) and body mass index (BMI). A cross-sectional design was
performed with 429 students (58% female), mean age 14.45 (SD 1.86). Key variables
of theoretical framework on social psychology of food were investigated by structural
equation modeling. The model included self-efficacy, attitudes, and social norms (with
its subcomponents descriptive and injunctive) as psychosocial predictors of weekly
frequency of FV intake along with SES and BMI. An instrument developed for Brazilian
Portuguese was used to collect psychosocial variables as well as to verify FV reported
intake. The total model explained 45.5% of weekly frequency of FV intake, and self-
efficacy was the only significant psychosocial determinant (A = 0.51, p = 0.001). SES
also showed an important effect on the model (. = 0.21, p = 0.001), while for BMI
no significance was observed. In conclusion, the model was adequate to understand
psychosocial determinants of weekly frequency of FV intake for Brazilian adolescents,
with self-efficacy and SES as the major determinants of this eating behavior.

Keywords: eating behavior, adolescent, health diet, motivation, socioeconomic status, self-efficacy, social norms

INTRODUCTION

In most Western countries, children and adolescents eat far less fruit and vegetables (FV) than
recommended (1). Among adolescents and young adults, 45% of individuals eat FV <5 times
a week (2). Particularly in Brazil, 80% of adolescents eat inadequate amounts of this food
group, and 30% do not eat any FV (3). Additionally, 90% of Brazilians ingest FV below the
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recommendations established by the Ministry of Health
(400g/day) (4), a common situation since adolescence and which
has become a public health concern in the country (5).

Many aspects can explain the lack of FV intake by adolescents,
as eating behavior has multiple determinants. Among them,
psychosocial determinants can have an important impact on
FV, as they contribute to food preferences, the perception of
what is healthy and to meaning and knowledge of food (6).
Thus, knowing the relevance of key psychosocial determinants
for adolescents in different contexts, and identifying the
magnitude and which of these determinants have the greatest
effect on FV intake are required. This knowledge can support
initiatives for more assertive clinical practices, interventions, and
recommendations aiming improvement of this class of eating
behavior. Additionally, it is rare to find studies that evaluate
sociodemographic variables (7, 8) and body mass index (BMI) (9)
as moderators of psychosocial determinants of FV intake, even
though consideration of these interactions is important (10, 11).

For those reasons, in a cross-sectional design, we aimed to
(1) evaluate the relevance of psychosocial determinants, SES,
and BMI as predictors of FV intake for Brazilian adolescents.
Second, we aimed to (2) evaluate the magnitude of each
determinant to FV intake, checking which one or ones are the
most significant predictors.

Theoretical Framework

When assessed, psychosocial determinants that potentially
explain FV intake are evaluated within theoretical frameworks
from social psychology (10, 12-15). Adults are the most studied
group in the context of psychosocial determinants of FV intake
through these frameworks, and few studies with adolescents
are found (10). In Brazil, there is also a lack of studies
investigating psychosocial determinants of FV intake among
adolescents (16-21).

Social Cognitive Theory (22), the Normative Conduct Theory
(23), the Reasoned Action Approach (24, 25), and strands, such
as the Theory of Planned Behavior (26-29), are examples of
frameworks that include psychosocial variables, such as self-
efficacy, attitudes, and social norms (descriptive and injunctive)
in models.

Self-efficacy, also called perceived behavioral control (30),
includes individual’s beliefs about abilities to overcome obstacles
in the attempt to accomplish a behavior (22, 31). Attitudes refer
to the beliefs arising from favorable or unfavorable evaluations
that one makes about a goal, behavior, or another individual
(32, 33). Social norms are a set of beliefs that emerge from
environmental “cues” coming from a social group considered
relevant to the person. Once perceived as social pressure, social
norms lead to the adjustment of the individual to a social
group considered relevant (34, 35). Descriptive social norms
are characterized when individuals observe what the relevant
social group around them does or thinks, while injunctive social
norms refer to a perceived obligation imposed by the relevant
group (36).

These factors are assessed together in various ways in studies
that aimed to investigate psychosocial determinants for FV intake
in adults and young adults (10, 13, 15, 37-40). For adolescents,
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FIGURE 1 | Proposed prediction model with hypotheses for weekly frequency
of Fruit and Vegetable Intake regarding social psychological determinants,
Socioeconomic Status (SES), and Body Mass index (BMI). H1-H6, Hypothesis
1-6; Sl, Self-efficacy; Att, Attitudes; DsN, Descriptive social norms; InN,
Injunctive social norms.

these determinants were evaluated in three studies: one of them
through focus groups (41) and two by non-validated instruments
(11, 42). A meta-analysis (25) shows that social norms are rarely
considered in their descriptive and injunctive subcomponents
in health behavior scenarios. To our knowledge, there are three
studies considering the subcomponents (11, 37, 43), two of which
refer to FV intake (11, 37). Of these, only one study evaluated
adolescents (11) and none of them used a validated instrument.
In Brazil, we found only one study that evaluated psychosocial
determinants of eating behavior according to social psychology
theories, but with focus on fish intake and no exclusive
evaluation among adolescents considering SES and BMI as
moderators (44).

Because of that, we tested the hypotheses that weekly
frequency of FV intake among adolescents is explained
by self-efficacy (Hypothesis 1); attitudes (Hypothesis 2);
descriptive social norms (Hypothesis 3); injunctive social norms;
(Hypothesis 4); socioeconomic status (Hypothesis 5); and body
mass index (Hypothesis 6). The model of our hypotheses is
illustrated in Figure 1.

MATERIALS AND METHODS

Participants

A cross-sectional study was conducted with a sample of
adolescents of both sexes recruited from six middle and high
schools in three cities in the state of Sdo Paulo, Southeast
Brazil. Eligible participants were between 10 and 19 years old,
without intellectual disabilities as identified by teachers. Both the
participants and their caregivers signed the informed consent
form. A non-probability-type sample was used. Sample size was
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defined based on Forero et al. (45) who recommend 200 to 500
cases to studies using Factor Analyses with ordinal indicators.

Measures

Sex, age, level of education of adolescent and respective caregiver,
and skin color were self-reported. SES was evaluated by the
number of items present in the individual’s daily life, based on
a questionnaire from the Brazilian Association of Business and
Research (46). The items were bathroom, computer, microwave
oven, refrigerator, freezer, washing machine, dishwasher, dryer,
and monthly cleaning assistant (responses from “none” to “2 or
more items”).

Self-reported weight and height were considered equivalent to
the measurement versions (46). BMI was calculated by dividing
each participant’s weight in kg by height in square meters (m).

The refined instrument Psychosocial Influences for fruit
and vegetable Eating Scale (PSI-FAVES)-submitted manuscript—
evaluated the frequency of weekly FV intake reported and its
psychosocial determinants for adolescents. The instrument is
composed of 28 items distributed in five factors: (1) Weekly
frequency of FV intake (three items) with responses from 1
(never) to 8 (7 times a week); (2) Self-efficacy (eight items)
ranging from 1 (not sure) to 5 (completely sure); (3) Attitudes
(nine items) ranging from 1 (strongly disagree) to 5 (strongly
agree); (4) Descriptive social norms (four items) ranging from
0 (don’t know) to 5 (strongly agree); and 5. Injunctive social
norms (four items) ranging from 1 (do not know) to 5 (strongly
agree). The complete instrument can be found in Table 2 of
Supplementary Material.

The predictive model proposed (Figurel) considered
as dependent variable the frequency of weekly FV intake.
Independent variables were self-efficacy, attitudes, descriptive
social norms, injunctive social norms, SES, and BML

Procedures

The participants answered an online survey in their schools
directly from computer rooms in each site. The computer rooms
were prepared in advance with a link to access the set of
survey instruments. The link was generated by the REDCap
data management system (47), which stored the instruments and
collected data securely simultaneously and online.

Data Analysis

The analyses were conducted using R (48) and JASP (49).
Descriptive statistics were performed to characterize the sample.
The predictive mean matching (PMM) technique was used
for problems with missing data (50). Missing data frequencies
below 5% were considered irrelevant (51). The significance
level adopted for all analyses was p < 0.05. The distribution
of items in each factor and the SES and BMI variables were
tested for multivariate normality through skewness and kurtosis.
Data normality was verified with values between —2 and 2 for
skewness, and between —7 and 7 for kurtosis (52). Descriptive
statistics were calculated by means and standard deviation
for continuous variables, and frequency and percentages for
categorical variables.

FV Intake Prediction Model

Descriptive statistics (means and standard deviation) of PSI-
FAVES are presented in Table2. All multivariate analyses
were performed by diagonally weighted least squares (DWLS)
estimation (53). First, the adjustment of PSI-FAVES to the sample
was presented through a measurement model by confirmatory
factor analysis (CFA), while a structural equation model (SEM)
was used to verify the psychosocial variables, SES, and BMI as
predictors of weekly frequency of FV. For both CFA and SEM,
results indicate acceptable model fit when values of Comparative
Fit Index (CFI) and Tucker-Lewis Index (TLI) are > 0.9; Root
Mean Square Error of Approximation (RMSEA) for a 90%
Confidence Interval (CI) is < 0.08 and Standardized Root Mean
Residual (SRMR) is < 0.08 (52-54).

For the measurement model from PSI-FAVES, convergent
validity was calculated using the average extracted variance
(AVE). Factors with values of AVE >0.5 indicated adequate
convergent validity (55). The reliability per items and factors, and
the total reliability of PSY-FAVES were calculated by McDonald’s
omega coefficient (w). With a range between zero and one,
the higher the values of w, the higher the reliability indicator
(56). Factors that had AVE values <0.5 but reliability >0.6
were still considered adequate for convergent validity (57).
Discriminant validity was calculated by hetero-trait mono-trait
(HTMT) analysis. Values of HTMT <0.9 indicated adequate
discriminant validity (58).

The R-squared (R?) coefficient of determination was used to
measure the explained variance of the full model. Once these
quality criteria were met, it was possible to test our hypotheses.
To this end, the factor loadings ()\) of the determinants were
considered as effect sizes and they were compared to each other
to verify which had the greatest relative weights in determining
the weekly frequency of FV intake (53). From zero to one, values
of X > 0.4 were considered acceptable. From that, the higher the
value of X, the more significant was the determinant (52).

RESULTS

Participants and Characteristics

The sample consisted of 429 participants (58% women), with
mean age of 14.5 (SD 1.88) (women = 14.4, SD 2.13; men =
14.5, SD 1.82). The mean BMI (Kg/m?) was 21.37 (SD 3.97). The
mean of socioeconomic items used to estimate socioeconomic
status was 8 items (SD 0.23). The participants self-identified
as white (52.2%), brown (36.5%), black (8%), yellow (2.6%),
and indigenous (0.7%). The sample characteristics are described
in Table 1.

All parameters showed normal distribution considering
the properties of skewness and kurtosis (Table 1 of
Supplementary Material). PSY-FAVES showed adequate
adjustment to the sample [CFI = 0.96; TLI = 0.95; RMSEA (90%
CI) = 0.043 (0.038-0.049); SRMR = 0.066]. Convergent validity
was observed for FV (AVE = 0.78; w = 0.52), self-efficacy
(AVE = 0.57; ® = 0.83), attitudes (AVE = 0.54; o = 0.82),
and injunctive norms (AVE = 0.45; w = 0.64). Convergent
validity concerns were observed for descriptive norms (AVE
= 0.3; ® = 0.52). As for discriminant validity, all values were
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TABLE 1 | Sample characteristics.

N (%) Mean (SD) Range
Sex*
Female 249 (58.0%)
Male 180 (42.0%)
Age (in years) 14.45 (1.86) 10.91-19.33
BMI (kg/m?) 21.48 (4.14) 13.21-38.89
SES® 0.79 (0.23) 0.00-2.00
Adolescents’ caregiver*
Mother/father 395 (92.07%)
Grandmother/grandfather 25 (5.82%)
Partner 1(0.23%)
Uncle/aunt 4 (0.93%)
Him/Herself 3 (0.69%)
Another person 1(0.23%)

Caregiver’s level of education**

Incomplete elementary 25 (5.82%)

School

Elementary School or Grade 36 (8.40%)
School

Middle School 104 (24.29%)
High School 113 (26.34%)
University education 120 (27.97%)

Postgraduate 31 (7.23%)
Ethnicity*

White 222 (51.74%)
Mixed race 157 (36.59%)
Black 36 (8.39%)
Japanese 11 (2.56%)
Indigenous 3 (0.69%)

a0btained by the average number of socioeconomic items (bathroom, computer,
microwave, oven, refrigerator, freezer, washing machine, dishwasher, clothes dryer,
housekeeper, car, motorcycle, and DVD). "Missing values lower than 1%. ~ Missing values
lower than 3%.

adequate for all factors (HTMT = 0.06-0.65) (Tables 3, 4 of
Supplementary Material). All factor loadings () of items of
the instrument were adequate (A = 0.42-0.96). The descriptive
statistics, fit indices, reliability, factor loadings, and convergent
validity of PSY-FAVES are presented in Table 2.

FV Intake Prediction Model Using SEM

The SEM showed adequate fit of the model to the data, with CFI
= 0.94, TLI = 0.93, RSMEA = 0.047 (90% CI = 0.045-0.053),
and SRMR = 0.068. The full model had an explanatory power of
45.5% (R? = 0.455) (Table 3).

Self-efficacy was the only significant determinant of weekly
frequency of FV intake corroborating prior hypothesis 1.
Hypotheses 2, 3, and 4 were not confirmed in our sample and the
less significant psychosocial determinant was attitudes. SES was a
significant determinant for the model (confirming hypothesis 5),
and no effect of BMI was found (rejecting hypothesis 6).

By analyzing the items that determined each factor (Table 3),
weekly frequency of FV intake, self-efficacy (SIf), descriptive

social norms (DsN), injunctions (InN), and attitudes (Att), we
found that the most significant determinants of FV intake were
Fr2: “How many times do you eat fruits in your lunch?” and Fr3:
“how many times do you eat vegetables in your intervals (“e.g.,
sandwich with thin carrots. lettuce or tomatoes for a morning
or afternoon snack).” The most significant determinants of self-
efficacy (SIf) were Sefl5: “I feel able to eat fruit and vegetable
when my friends are around” and Self2: “I feel able to eat more
fruit and vegetables when I get home from school or work.”
Despite being not significant as a determinant of FV intake,
attitudes had as most relevant predictors Atl: “If I eat fruits
and vegetables, I'll like myself better” and At: “If I eat more
fruits and vegetables. I will also influence my friends to eat
more.” Descriptive social norms (DsN) had as main determinants
DsN3: “My friends eats fruits and vegetables,” DsN2: “My father
eats fruits and vegetables,” and DsN1: “My mother eats fruits
and vegetables.” Injunctive social norms (InN), which showed
a negative non-significant relationship with FV intake, had as
most expressive predictors InN3: “My friends think I should
eat more fruits and vegetables” and InN4: “People I follow
on social networks (Facebook, Instagram, Periscope, Snapchat,
Blogs) argue that healthy habits like eating fruits and vegetables
are important things and that’s why I think I should think and
do the same.” The complete predictive model is shown in the
diagram presented in Figure 2.

DISCUSSION

This study explored key psychosocial determinants (self-efficacy,
attitudes, descriptive social norms, and injunctive social norms),
along with potential moderators SES and BMI, to understand the
weekly frequency of FV intake among Brazilian adolescents. A
prediction model to test the relationship of these variables was
elaborated. The model showed adequate predictive capacity and
indicated that among psychosocial determinants, self-efficacy
was the only one that significantly determined FV intake.
Additionally, SES showed a significant effect on the model, while
BMI showed no effect on the model.

Theoretical Implications of FV Intake

Prediction Model

There is limited evaluation of the psychosocial determinants of
FV intake among adolescents (11, 42), and to our knowledge,
there is none in Brazil. Most of the studies were conducted
among adults [e.g., (10, 15, 39)], and previous findings with this
group have indicated that the explained variance by psychosocial
determinants for FV intake in multivariate models range from 11
to 68% (0.11 < R* < 0.68) [e.g., (10, 39, 54)]. For adolescents,
a study that evaluated these determinants using a multivariate
model found that the explained variance of the model was 45%
(R*=0.45) (38). The explained variance in the model of our study
was very similar to that: 45.5% (R*> = 0.455).

We had an issue with the convergent validity for descriptive
social norms. This may indicate that descriptive social norms
were not equally consistent for our sample. Thus, there may
be divergence regarding which reference group (father, mother,
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TABLE 2 | Descriptive statistics, McDonald’s omega coefficient (for the whole instrument, items and their factors), factor loadings (1), and average variance extracted

(AVE) of the Psychosocial Influences for fruit and vegetable Eating Scale (PSY-FAVES)?.

Factor and determinants Mean (SD) McDonald’s Iy SE p-value AVEY
omega (o)
w total
(PSY-FAVES) = 0.86

Fvb.c
Fr1: “How many times do you eat fruits in your breakfast” 1.29 (1.65) 0.32 0.79 0.08 e 0.78
Fr2: “How many times do you eat fruits in your lunch” 1.32 (1.70) 0.47 0.91 0.09 e
Fr3: “how many times do you eat vegetables in your intervals 1.76 (1.93) 0.45 0.96 0.09 e
(“e.g., sandwich with thin carrots. lettuce or tomatoes for a
morning or afternoon snack)”

o (factor): 0.52
Self-efficacy (Slf)
Self1: “I feel able to eat more fruit and vegetables everyday” 3.65(1.18) 0.80 0.74 0.03 o 0.57
Self2: “I feel able to eat more fruit and vegetables when | get home 3.41(1.17) 0.81 0.77 0.03 o
from school or work”
Self3: “ feel able to eat more fruit and vegetables while watching 3.17 (1.27) 0.81 0.79 0.03 e
e
Self4: “I feel able to eat more fruit and vegetable while using 2.88(1.32) 0.82 0.70 0.03 i
computer or cellphone”
Self5: “I feel able to eat fruit and vegetable when my friends are 2.88 (1.25) 0.88 0.88 0.03 o
around”
Self6: “I feel able to eat fruit and vegetable when I'm bored” 2.38(1.22) 0.81 0.70 0.03 e
Self7: “I feel able to eat fruit and vegetable when I'm in a bad 2.38 (1.19) 0.81 0.73 0.03 e
mood”
Self8: “| feel able to eat fruit and vegetables when I’'m busy” 2.70 (1.26) 0.82 0.72 0.038 e

w (factor): 0.83
Attitudes (Att)
At1: “If | eat fruits and vegetables I'll like myself better” 3.22 (1.31) 0.79 0.90 0.04 o 0.54
At2: “If | eat fruit and vegetables I'll lose weight” 3.66 (1.21) 0.82 0.46 0.03
At3: “If | eat fruits and vegetables I'll look better (e.g., my skin. hair 4.09 (1.08) 0.81 0.52 0.08 e
and nails will look better)”
At4: “If | eat fruits and vegetables I'll look better (e.g., my skin. hair 3.62 (1.24) 0.79 0.79 0.03 e
and nails will look better) and I'll be more confident with myself
when my friends are around”
At5: “If | eat fruits and vegetables | will look better (e.g., my skKin. 3.03 (1.41) 0.80 0.76 0.04 o
hair and nails will look better) and | would like to show this
improvement by posting texts and/or photos on social media
(Facebook®. Instagram®. Periscope®. Snapchat®. Blogs. Etc.)
At6: “If | eat more fruits and vegetables my family will also eat 3.26 (1.28) 0.80 0.75 0.03 e
more”
At7: “If | eat more fruits and vegetables my family will be proud of 3.66 (1.23) 0.80 0.75 0.08 e
me”
At8: “If | eat more fruits and vegetables. | will also influence my 3.04 (1.30) 0.80 0.86 0.04 e
friends to eat more”
At9: “If | eat more fruits and vegetables. | will be an example of 3.61(1.25) 0.81 0.70 0.03 e
health to my friends”

w (factor): 0.82
Descriptive norms (DsN)
Descriptive: “My mother eats fruits and vegetables” 4.28 (0.96) 0.44 0.42 0.04 e 0.30
Descriptive2: “My father eats fruits and vegetables” 3.86 (1.28) 0.48 0.58 0.05 e
Descriptive3: “My friends eat fruits and vegetables” 2.96 (1.12) 0.50 0.61 0.05 e
Descriptive4: “People | follow on social media (Facebook. 2.63 (1.37) 0.58 0.55 0.05 e
Instagram. Periscope. Snapchat. Blogs) post photos eating fruits
and vegetables because they seem to care about their health”

w (factor): 0.52

(Continued)
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TABLE 2 | Continued

Factor and determinants Mean (SD) McDonald’s iy SE p-value AVE?
omega (»)

Injunctive norms (InN)

Injunctivel: “My mother thinks | should eat more fruits and 4.24 (1.06) 0.53 0.45 0.03 o 0.45

vegetables”

Injunctive2: “My father thinks | should eat more fruits and 3.95 (1.26) 0.54 0.58 0.04 e

vegetables”

Injunctive3: “Mly friends think | should eat more fruits and 2.59 (1.27) 0.86 0.86 0.05 o

vegetables”

Injunctive4: “People | follow on social networks (Facebook. 3.27 (1.34) 0.76 0.76 0.05 o

Instagram. Periscope. Snapchat. Blogs) argue that healthy habits
like eating fruits and vegetables are important things and that’s
why I think | should think and do the same”

o (factor): 0.64

4Based on Confirmatory Factor Analysis (CFA) for a measurement model. Fit indices: Comparative Fit Index (CFI) = 0.96; Tucker-Lewis Index (TLI) = 0.95; Root Mean Square Error of
Approximation (RMSEA) = 0.043 (90% Confidence Interval = 0.038-0.049); Standardized Root Mean Square Residual (SRMR) = 0.066.
bThe weekly frequency was measure by the item: “Thinking in an ordinary week” following by the frequency options for each situation.

SMissing values lower than 3%.

9dCalculated by the sum squares of factors loadings from CFA divided by the number of indicators of each factor.

"0 < 0.001.

friends, or social media) is most relevant to the adolescents.
Similar reliability issues were found by Pedersen et al. (11).
Although the authors did not present convergent validity
analyses, low reliability for descriptive social norms for the
Danish adolescents was also found. They suggest that despite this
norm being not equally coherent, it is still reasonable to assume
that it exists (11).

Practical Implications of FV Intake

Prediction Model

In our study, among the relevant contexts for our sample, the
weekly frequency of FV intake came from fruits eaten during
main lunch meals (i.e., “How many times do you eat fruits in your
lunch”), breakfast (i.e., “How many times do you eat fruits in your
breakfast”); and vegetables in the intervals [i.e., “How many times
do you eat vegetable in your intervals” (e.g., sandwich with thin
carrots, lettuce or tomatoes for a morning or afternoon snack)].
One possible explanation why the frequency of fruit during lunch
was the strongest predictor of FV intake is that the sample was
from public schools that provide fruits as part of school lunch
menu. No other data of this nature were found for adolescents
and in Brazil. Leal et al. investigated the pattern of FV intake of
adolescents (59), but there was no focus on which of the meals
these foods were most frequently eaten.

Regarding psychosocial determinants, with few exceptions
(14, 39, 57), self-efficacy is shown to be the most relevant
determinant of intentions to eat FV by adults [e.g., (10, 15, 58)],
which is not always the case when self-efficacy is assessed as
a direct determinant of FV intake (12, 15, 60). Of the two
studies that quantitatively assessed psychosocial determinants for
adolescents’ FV intake (11, 42), one found a higher correlation
between daily intake and self-efficacy (r = 0.373, p < 0.001) (42),

while the other found greater relevance of self-efficacy directly on
FV intake in a multivariate analysis (A = 0.39, p < 0.001) (11).

In our study, the most relevant predictor of self-efficacy
was Self5: “I feel able to eat fruit and vegetable when my
friends are around.” Thus, our data agree with theories of
social behavior, which describes that the influence of parents
on adolescents gradually decreases throughout this phase, and
that the influence of friends predominates (61). Notably, even
though the psychosocial determinants descriptive and injunctive
social norms and attitudes were not significant for adolescents’
FV intake, we found that the reference group friends was
always present among the most significant predictors of each
factor. However, in our sample, friends were more relevant as
encouragers of adolescents’ sense of their abilities to eat FV
(i.e., self-efficacy).

Self2: “I feel able to eat more fruit and vegetables when I get
home from school or work” and Self3: “I feel able to eat more fruit
and vegetables while watching TV” were the next most relevant
predictors for self-efficacy. In fact, adolescent’s home may be a
place where they may express fewer barriers to eat fruit, as parents
and caregivers become the reference in the absence of friends. In
addition, fruits may be more readily available at home, which may
provide adolescents greater insight into their ability to eat them.
Previous data with American adolescents verify significant effects
of self-efficacy evaluated by one question (i.e., “I feel confident in
my ability to eat fruits and vegetables every day”) and perceived
availability of FV over fruit and vegetables intake. Regarding
self-efficacy to eat fruits and vegetables while watching TV, our
data indicated an inverse relationship between TV-watching time
and FV intake (62, 63). The television show content watched by
adolescents should be assessed, as different contents can elicit
different patterns of food intake (64).

Our study also showed a significant effect of SES on the weekly
frequency of FV intake among adolescents, which highlights the

Frontiers in Nutrition | www.frontiersin.org

December 2021 | Volume 8 | Article 796894


https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org
https://www.frontiersin.org/journals/nutrition#articles

Moraes et al.

Psychosocial Determinants of Health Eating

TABLE 3 | Goodness-of-fit, explained variance, and factor loadings for the prediction model to weekly frequency of fruit and vegetable (FV) intake?.

CFl = 0.94, TLI = 0.93, RMSEA = 0.047 (90% CI = 0.042-0.052), SRMR = 0.068

R? (whole model) = 0.455

Factor Determinant iy SE p-value
FVv — Fr1 0.47 0.00 -2
Fv — Fr2 0.52 0.13 e
FV — Fr3 0.51 0.14 e
Self-efficacy — Self1 0.63 0.00 A
Self-efficacy — Self2 0.66 0.06 e
Self-efficacy — Self3 0.62 0.07 e
Self-efficacy — Self4 0.54 0.06
Self-efficacy — Self5 0.70 0.07 o
Self-efficacy — Selfé 0.57 0.060 o
Self-efficacy — Self7 0.62 0.06 .
Self-efficacy — Self8 0.57 0.06 .
Atittudes — At 0.68 0.00 e
Atittudes — At2 0.38 0.04 e
Atittudes — At3 0.48 0.04 e
Atittudes — Atd 0.64 0.05 e
Atittudes — At 0.54 0.05 e
Atittudes — At6 0.59 0.05
Atittudes — At7 0.60 0.05
Atittudes — At8 0.67 0.06
Atittudes — At9 0.56 0.05 e
DescritiveNorms — DsN1 0.44 0.00 -2
DescritiveNorms — DsN2 0.45 0.14 o
DescritiveNorms — DsN3 0.565 0.14 e
DescritiveNorms — DsN4 0.40 0.15 e
InjuntiveNorms — INN1 0.42 0.00 -4
InjuntiveNorms — INN2 0.46 0.13 e
InjuntiveNorms — INN3 0.67 017 e
InjuntiveNorms — InN4 0.56 0.16 o
FV <« Self-efficacy (Slf) 0.51 0.12 o
FV “« Atittudes (Att) 0.17 0.13 0.24
Fv <« DescritiveNorms (DsN) 0.27 0.38 0.18
Fv — InjuntiveNorms (InN) —0.39 0.42 0.10
FV « BMI —0.01 0.01 0.91
FV <« SES 0.21 0.20 e

4Based on Structural Equation Modeling (SEM) for a structural model. CFl, Comparative Fit Index; TLI, Tucker-Lewis Index; RMSEA, Root Mean Square Error of Approximation [90%
Confidence Interval (Cl)]: SRMR, Standardized Root Mean Square Residual; BMI, Body Mass Index; SES, Socioeconomic Status; ***p < 0.001. @Dashed lines represent non-standardized

estimates that were constraint to one as reference to the scale.

importance of routinely testing such variables in studies looking
at determinants of FV intake, including those investigating
psychosocial determinants. It is not common in studies of
this nature to assess variables pertaining to context such as
life experience or sociodemographic variables (10), but it is
known that socioeconomic variables play a crucial role in food
preferences and may present themselves as barriers to the
adoption of a healthy eating behavior (65) or to be positively
associated with FV intake by adolescents and children (5). The
absence of this evaluation in other surveys does not allow us to
understand if the finding is particular to a country with more

serious socioeconomic issues, like Brazil, or if it is also valid
for more developed countries, which can also be explored in
future studies.

The lack of relevance of BMI for the weekly frequency of
FV intake in our findings may be justified by the fact that a
single analysis of weekly frequency FV intake is very specific
data. Additionally, it is known that changes in weight and
nutritional status result from a complex interaction of factors
(such as genetic, metabolic, and behavioral) and a great impact
of environmental factors on the prevalence of obesity (66),
which makes it unreasonable to justify BMI only by the weekly
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Fitindices: CFI=0.94 TLI=0.93 RSMEA (90% CI)=0.047 (0.042 - 0.052) SRMR=0.068
Selft | Self2 | Self3 | Self4 | SelfS | Selfé | Seif7 | Self8 At A2 | A3 At4 A5 | At6 | At7 | Au8 | A9 DsN1 | DsN2 | DsN3 | DsN4 InN1 | InN2 | InN3 | InN4
\\\o. 0. 057 | 057 \o. 0.64 /059 /0, ///o 5 (] /046 /086
0.53 \ 062\ 0,70/ 0,62 0.68 |0.48  054/0,60/ 056 0.44 /055 0.42 /0,
\\ \\ // //
\\ \ / /]
\ /
b\ 7 /
SIf Att DsN InN
0.7 0.27
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FIGURE 2 | Prediction model for weekly frequency of Fruit and Vegetable Intake regarding psychosocial determinants, SES, and BMI. R-Square (R2), Variance
explained by the model; CFl, Comparative Fit Index; TLI, Tucker-Lewis Index; RMSEA, Root Mean Square Error of Approximation [90% confidence interval (CI)];
SRMR, Standardized root mean square residuals; BMI, Body Mass Index; SES, Socioeconomic Status. Numbers in bold: factor loadings. Dashed lines represent
non-standardized estimates that were constraint to one as reference to the scale.

frequency of FV intake. This fact also highlights the need discuss
obesity not only because of individual choices (67, 68).

Some limitations in this study need to be highlighted. First,
all the data were cross-sectional, and although our objective
was not to propose a definitive predictive model according
to psychosocial variables, caution is needed in interpretation
of the results. Additionally, the participants provide a self-
report on weekly frequency of FV intake, which does not
represent necessarily the actual intake. Another aspect is that
the participants knew that the researcher was a dietitian, which
may have influenced the results. The use of scales may also bring
limitations because of the restricted possibility of responses or
natural biases from self-report measures. Social acceptance may
underlie these biases. Finally, regarding the evaluation of SES, the
option to evaluate this aspect through a scale ranging only from
“0 to 2 items or more” may have modified the magnitude of the
effect of this variable on the weekly frequency of FV intake.

Despite the limitations, as far as we know, this study is
the first to explore psychosocial determinant FV intake among
adolescents using a validated instrument that investigates the
descriptive and injunctive subcomponents of social norms in a
model with two intervening variables: SES and BMI. Thus, our
findings open the opportunity for more studies to investigate

and identify which of these variables show more significance
for adolescents in different contexts. Interventions aimed at
promoting healthy eating encounter many barriers (5, 69)
starting with communication strategies that routinely focus only
on the benefit of consuming FV and do not generate improved
intake when compared to alternative strategies (70-72). Thus,
better understanding of factors related to FV intake for different
groups can bring more effective actions, such as reinforcing
skills and reducing barriers for FV intake (as suggested by self-
efficacy as a relevant element in our sample). That situation was
already verified in an experiment that evoked self-efficacy beliefs
to encourage switching from energy-dense foods to fruits and
vegetables among adolescents (73). Considering the reference
group “friends” in the communication approach with adolescents
is also an important strategy to encourage FV intake because this
social group was the most relevant in the evaluation of the various
psychosocial determinants investigated.

Future research should focus more on experimental models
to test the effects of each one of the psychosocial determinants
of FV intake among adolescents in more controlled settings.
They may also include other variables of interest, such as
body image, media influence, and the comparison of diverse
sociocultural contexts.
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CONCLUSION

This research found that among the key psychosocial
determinants of FV intake among adolescents, self-efficacy
was the only significant one for our sample. Our findings
suggest that psychosocial variables and socioeconomic variables
should be in the routine of adolescents’ eating behavior
evaluation. Finally, this research calls for more studies to
assess different kinds of adolescents from different regions
and backgrounds to increase data that will support more
accurate interventions aimed at increasing weekly frequency of
FV intake. Through this knowledge-based communication of
psychosocial determinants, emphasizing those determinants that
already influence adolescents (e.g., self-efficacy) and increasing
the relevance of those that are not significantly influential to
the group (e.g., descriptive social norms or attitudes) can be
fundamental tools to increase FV intake.
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