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Introduction

Acquiring life skills is essential for promoting healthy development among children
and adolescents (1). The World Health Organization (2) defines life skills as “abilities
for adaptive and positive behavior that enable individuals to deal effectively with the
demands and challenges of everyday life.” In dietary habits, complex information (e.g.,
differences in nutritional value and safety of foods) should be analyzed and evaluated
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when selecting what an individual needs from various foods
(3). In this process, various life skills such as assertiveness,
self-management, negotiation, and critical thinking are needed
(3), and therefore, the dietary habits should contain enough
elements for acquiring those skills. To our knowledge, however,
empirical research on the relationship between diet and life
skills is insufficient. Therefore, this study focused on the
educational strategy of food and nutrition-related aspects in
the context of sports to promote acquisition of life skills
among adolescent athletes. The relationships among the factors
involved in the acquisition of life skills through food and
nutrition should be elucidated to develop life skills education
related to dietary habits.

The theoretical framework of Social Cognitive Theory (SCT)
helps consider these relationships. The SCT states that personal,
environmental, and behavioral factors interact with each other
(4). Most of the behavioral factors that comprise SCT are
controlled through self-regulatory functions (4), including life
skills concepts such as goal setting. In this study, we used self-
efficacy on dietary control (hereafter “DSE”) as a personal factor
and social support on healthy diets (hereafter “DSS”) as an
environmental factor to clarify the relationship between these
factors (DSE and DSS) and life skills as a behavioral factor.
In terms of the relationship between life skills and self-efficacy
(hereafter “SE”), Bandura and Wood (5) states that SE has a
strong influence on personal goal setting. Furthermore, Sheard
and Golby (6) reported that training in psychological skills,
including goal setting, contributes to increased SE. In a study, the
group whose DSE improved through nutrition education also
showed greater improvement in life skills (7). Thus, life skills and
DSE are expected to be interrelated. A study (8) demonstrating
the relationship between life skills and social support (hereafter
“SS”) found that for athletes, building relationship with their
coaches and development of their life skills were related. More
specifically, athletes, perceiving that higher levels of coaching
behaviors were related to life skills including goal setting, had a
positive rapport with their coaches and viewed their experiences
of sports positively. On the other hand, those who reported
negative rapport with their coaches, experienced stress through
their sports participation. These results suggest that building
positive SS rapports with coaches is important for athletes’ life
skills development.

While targeting adolescents who are in the developmental
stages both mentally and physically, an individuals stage
of behavioral change should be considered. Therefore, the
relationship between the factors also needs to be clarified
according to the stage of behavioral change. In this study, the
Transtheoretical Model (TTM) (9) based on time dimension,
was used to understand the stages of change. The five stages
of change are defined as: precontemplation i.e., “not intending
to take action in the foreseeable future, usually measured as
the next 6 months;” contemplation i.e., “intending to change
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in the next 6 months;” preparation ie., “intending to take
action in the immediate future, usually measured as the next
month;” action i.e., having “made specific overt modifications
in their life styles within the past 6 months;” and maintenance
ie., “working to prevent relapse,” with this stage continuing
between ~6 months and 5 years (9). The model states that
because the stages of readiness to change health behaviors
differs across individuals, the components and processes that
move them to act are qualitatively different (10). Specifically,
in the early stages, individuals rely on cognitive, emotional,
and appreciative processes (10). In contrast, in action-oriented
stages, individuals increasingly draw upon commitments,
conditioning, coincidences, environmental management, and
support to move toward maintenance or termination of behavior
(10). In other words, while personal factors are the main
elements of the process in the early stages, environmental
factors are considered main in the action-oriented stages. In
this study, the early stage is described as the “pre-action stage”
(precontemplation, contemplation and preparation) and the
action-oriented stage as the “action/maintenance stage” (action
and maintenance). A comparative study using the stages of
change of TTM in dietary habits showed that those in the action
stage have higher self-efficacy of eating behaviors than those
in the pre-action stage (11). Benight et al. (12) states that high
SE helps in effectively managing SS, suggesting that, during the
action/maintenance stage, the effective use of SS may depend on
SE. In dietary habits, studies examining psychosocial factors or
dietary behaviors based on the stages of change have focused
on foods and dietary behaviors such as promoting increased
vegetable and fruit intake (13-15) or decreasing obesity (16-
18), indicating the importance of DSE and support from those
around the person. Regarding dietary habits, a study using
the SCT as a theoretical framework in adults (19) found that
social support indirectly predicted dietary behavior through self-
regulation and self-efficacy, while self-efficacy indirectly affected
dietary behavior through self-regulation. However, insufficient
studies have been conducted to identify the relationships
among these variables by stages of change to develop life
skills in adolescents. Since life skill acquisition is particularly
important during childhood and adolescence (1), there is a
strong need to clarify the relationship among factors affecting
life skills at different stages of change. Therefore, this study
aimed to examine the association between DSE and DSS as
factors influencing adolescents’ life skills acquisition in dietary
situations according to the stages of change.

We formulated two hypotheses:

Hpypothesis 1: DSE and DSS are associated with and affect life
skills acquisition.

Hypothesis 2: Depending on the stages of change, DSE will
be the key factor associated with the pre-action stage, whereas
DSS will be the main influence during the action/maintenance
stage, for life skills acquisition.
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Materials and methods

Research design

This cross-sectional study was conducted during April-May
2018 among high school baseball players in Japan.

Setting and participants

Participants were 180 first-year high school baseball players
from eight high school baseball teams. Seven of these eight
teams belonged to public schools, and one team was from a
private school. All participants were day scholars. To recruit
the participants, we approached the target teams’ teachers, who
then informed the respective players. We then, in writing,
clarified our research objectives, investigation details, and the
potential disadvantages to the prospective participants and their
legal guardians, after which only those who were willing to
participate and provide their consent were included in the study.
More specifically, they were apprised that participation was
optional and could be withdrawn, even after providing consent,
through a written withdrawal of consent. Those who agreed
to participate provided written informed consent. Notably, no
school provided nutrition education to participants between
admission and the time of the survey. The survey was self-
administered, and the study ultimately involved 179 participants
(15.1 £ 0.3 years old), excluding one who did not respond to the
stages of change component. The study protocol was approved
by the Ritsumeikan University Ethics Review Committee for
Medical and Health Research Involving Human Subjects and
was conducted per the Declaration of Helsinki.

Questionnaire

The survey items were related to life skills as the dependent
variables, and DSE and DSS as explanatory variables. The stages
of change helped identify the dietary behavior change process.
The scales used to assess life skills and DSE were developed for
college student-athletes, and the life skills scale has also been
used with high school student-athletes (20). Thus, these scales
were used for the high school student-athletes in this study.

First, we evaluated life skills using a scale for athletes
(21) previously found reliable and valid. Responses to each
question were scored from 1 (not applicable at all) to 8 (very
applicable). A confirmatory factor analysis (CFA) was performed
with 40 items (e.g., I communicate with every member of my
team) and 10 subscales. Convergent validity was assessed using
the means of composite reliability (CR), factor loading (FL),
and average variance extracted (AVE). All the CRs for each
construct were greater than the recommended value of 0.60
(22), except that for “Maintaining physical health and wellbeing;”
which was 0.57. The FLs of all the subscales were >0.5 (23),
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except that for “Maintaining physical health and wellbeing,’
which was 0.499. Moreover, all the AVEs were greater than
the recommended value of 0.5 (24), except those for “Thinking

» <

carefully,” “Taking responsibility for one’s own behavior;” and
“Maintaining physical health and wellbeing,” which were 0.44,
0.49, and 0.26, respectively. These three subscales were judged
to have low convergent validity but were validated otherwise.
Internal consistencies of the life skills scales were examined by
computing the Cronbach’s alpha coeflicient for each subscale;
the results reported that except for “Maintaining physical health
and wellbeing” (alpha = 0.58), all the other nine subscales had
alpha values of 0.70 or higher. The goodness of fit: x> =1087.08,
df = 695, p < 0.001, GFI = 0.78, AGFI = 0.74, RMSEA =
0.06, AIC = 1,337.08. As some scale items did not meet all
the validity and reliability criteria, it may have been necessary
to either delete those items or synthesize them with items on
other similar scales, as is commonly done, in order to improve
them. However, as pointed out by Haebara (25), the deletion or
synthesis of items may reduce the generalizability of the scale
measurements for use in subsequent related studies. Therefore,
although we recognize that some of the scales we tested may
not meet our validity and reliability criteria, we opted to retain
them in recognition of their generalizability for future studies in
various populations.

Second, DSE was evaluated through a self-efficacy scale on
dietary control (26), comprising 19 items (e.g., I can eat a well-
rounded diet with staple food, main dishes, and side dishes
even when I am alone) structured under five subscales. The
scale has been found to be reliable and valid (26). Responses
were scored from 1 (not confident) to 8 (confident). The total
DSE score was used in this study to examine the relationship
between comprehensive DSE and life skills. The CFA results for
this subject confirmed that the CR was 0.94, which exceeds the
minimum requirement of 0.60 for consistency (22). The FL was
0.67, which was >0.5 (23). The AVE, at 0.47, was close to 0.5
(24). The Cronbach’s alpha coeflicient for the DSE scale was
0.85, which reflects adequate internal consistency. The goodness
of fit: x2 = 275.13, df = 142, p < 0.001, GFI = 0.86, AGFI
= 0.82, RMSEA = 0.07, AIC = 371.13. Although we find it
problematic that the DSE scale did not fully meet the reliability
and validity criteria, we chose, as with the life skills scale, to
retain this instrument.

Third, DSS was evaluated through items based on the
Functional Social Support for Healthy Diets scale (27). Its
reliability and validity have been confirmed (27). The scale
comprises a total of 12 items (three for each function, e.g., I have
someone close to me who cooks healthy meals). The wording in
one item was changed to fit the target population (from work
environment to team environment). Each question was scored
from 1 (not applicable at all) to 5 (very applicable). The CFA
results for this subject confirmed that the CR was 0.93, which
exceeds the minimum requirement of 0.60 for consistency (22).
The FL was 0.71 which was >0.5 (23). Moreover, the AVE was
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0.54, which is deemed acceptable when >0.5 (24). The goodness
of fit: X2 =114.54, df = 48, p < 0.001, GFI = 0.91, AGFI =
0.85, RMSEA = 0.09, AIC = 174.54. To examine the relationship
between comprehensive DSS and life skills, this study used the
total score for DSS. The Cronbach’s alpha coefficient for the DSS
scale was 0.88, which reflects adequate internal consistency. All
these assessments showed that this scale was appropriate for
further analysis.

Fourth, the stages of change were evaluated through the
TTM (9, 10). It includes five stages of change: precontemplation,
contemplation, preparation, action, and maintenance. Since the
present study used self-efficacy on dietary control, we used
the question item on dietary-related stages of change (28).
Respondents were asked to choose which of the five stages of
change most applied to their current situation.

Statistical analysis

Since some subscales of life skills were not normally
distributed, Spearman’s rank correlation coefficient was used
to calculate the bivariate association between life skills, DSE,
and DSS. Hierarchical regression analysis was performed using
the forced input method. This procedure examined the degree
to which DSE and DSS (and the interaction terms of both
scales) predict the dependent variables, total life skills, and
the subscale scores. Initially, DSE and DSS were added to
Model 1. Subsequently, interactions between DSE and DSS
were added to Model 2. A simple slope analysis was used to
visualize the interaction term at one standard deviation above
and below the mean and determine whether the standard partial
regression coeflicient in the interaction term was significant.
Prior to the regression analysis, the variables in the model
were standardized. We conducted the Breusch-Pagan test and
the White test to assess homoscedasticity of the residuals. We
conducted multiple analyses according to the combination of
explanatory variables; thus, we conducted the two tests for each
analysis. When the null hypothesis of homoscedasticity was
rejected for either test with a 5% significance level, we adopted
robust t-values to check the significance levels of the parameters.
Otherwise, we adopted standard t-values. As a result, of the 11
analyses in each stage, only two showed heteroscedasticity in
the pre-action stage (the cases of appreciating others and being
humble) and one in the action/maintenance stages (the case
of communicating). Consequently, heteroscedasticity was not
considered to be a problem overall. The reason for the presence
of heteroscedasticity is that our samples might be influenced
by the characteristics of the eight targeted schools; however,
the reason cannot be specified. Nonetheless, the estimated
parameters are unbiased; thus, we believe that heteroscedasticity
is not a serious problem for the purpose of this study as we
explore only the signs of the estimated parameters. However,
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to assess the significance levels of the estimated parameters, we
need to use robust t-values for the heteroscedasticity cases.

Notably, Prochaska et al. (10) outlined two types of
stages—(a) the early stages, which exist before action, and
(b) the action-oriented stages—that continuously emerge in
the context of the relationship between stages and processes
of change. Accordingly, this study divided the stage of
change, depending on whether the action was performed
continuously, into the following two stages: the pre-action stage
(precontemplation, contemplation, preparation; n = 115) and
the action/maintenance stage (action, maintenance; n = 64)
and the relationships between the factors were examined. The
threshold for significance was p < 0.05. Statistical analyses
were performed using SPSS version 26.0 (IBM Corp., Tokyo,
Japan, 2013).

Results

Descriptive statistics

The means, standard deviations, reliability coefficients,
and correlations for DSE, DSS, life skills, and the 10 life
skills subscales are described in Table I. The Spearman’s
rank correlation coeflicient revealed that DSE was positively
associated with total life skills and all 10 life skills subscales
0.20-0.62, p < 0.01). The correlations revealed
that DSS was positively associated with eight life skills and

(r range =

total life skills, excluding the skills of maintaining etiquette and
manners and being humble (r range = 0.19-0.39, p < 0.05).
Confirmed by the stages of change, the pre-action stage showed
the same correlation as the overall result (p < 0.05). In the
action/maintenance stage, DSE was significantly correlated with
life skills, excluding maintaining etiquette and manners (p <
0.05), but DSS was not significantly correlated with total life
skills or any subscales.

Factors related to life skills in the
pre-action stage

Table 2 presents the results of a hierarchical multiple
regression analysis model examining the impact of DSE and DSS
on life skills and its subscales during the pre-action stage. In
Model 1, adding DSS and DSE resulted in a significant coefficient
of determination (R2 = 0.42, p < 0.001); DSE and DSS were
significantly positively associated with total life skills (DSE: g
= 0.54, p < 0.001, DSS: B = 0.25, p < 0.01). In Model 2,
adding the DSE and DSS interaction led to no increment in
R?, and the interaction was not statistically significant. Upon
performing the same steps with each subscale with life skills
as the dependent variables, the increment in R?> in Model 2
was significant only for the goal-setting subscale (AR?> = 0.03,
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TABLE 1 Summary of intercorrelations, means, standard deviations, and reliability estimates.
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p < 0.05). The interaction term between DSE and DSS was
also significant (8 = 0.19, p < 0.05). To further examine the
identified interaction effect, a simple slope analysis was used
to depict the association between DSS and DSE in relation to
goal setting. Results indicated that the goal-setting score was
significantly higher at high DSE than at low DSE in situations
of high DSS (1 standard deviation above the mean; p < 0.01).
Conversely, in situations of low DSS (1 standard deviation
below the mean), there was no significant difference between
goal-setting scores at high and low DSE (p = 0.195; Figure 1).
Additionally, the goal-setting score in high DSS situations was
significantly greater than in low DSS situations only when DSE
was high (p < 0.01; Figure 1).

Factors related to life skills in the
action/maintenance stage

Table 3 presents the results of the hierarchical multiple
regression analysis models performed to determine DSE and
DSS’s impact on the association with life skills during the
action/maintenance stage. The same factors found in the pre-
action stage were added to each model. After adding DSS
and DSE to Model 1, the coefficient of determination was
significant (R> = 0.24, p < 0.001). Total life skills had a
significant positive association only with DSE (8 =0.52, p
< 0.001). In Model 2, when the interaction between DSE
and DSS was added, an increment in R? was observed (AR2
= 0.06, p < 0.05); the interaction term was significantly
positively associated with total life skills (8 = 0.32, p < 0.05).
A simple slope analysis was used to examine the identified
interaction effect.

Figure 2 shows the regression slope for DSS and DSE’s
influence on total life skills. The slope analysis results indicated
that the total life skills score at high DSE was significantly
higher than at low DSE in high DSS situations (p < 0.001).
Upon performing the same steps with life skills subscales as
the dependent variables, the increment in R2 in Model 2
was significant only for the communicating subscale (AR?
= 0.06, p < 0.05). The interaction term between DSE
and DSS was also significant (8 = 0.34, p < 0.05). To
examine the identified interaction effect, a simple slope analysis
was used to compare DSS’s impact on DSE in relation to
communicating. The results of the slope analysis indicated
that the communicating score at high DSE was significantly
higher than that at low DSE in situations of high DSS (p <
0.01). Conversely, there was no significant difference between
the communicating scores in high and low DSE conditions
in situations of low DSS (p = 0.853; Figure 3). Moreover, the
communicating score in high DSS situations was significantly
lower than in low DSS situations only when DSE was low (p <
0.05; Figure 3).
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TABLE 2 Hierarchical regression results of total life skills and subscales in the pre-action stage.

Total life skills score Stress management Goal setting Thinking carefully
B tvalue R? _R2 Fvalue B t-value R _R2 Fvalue B tvalue R?Y _R?2 Fvalue B tvalue R? _R2 F-value
Stepl DSS 0257 337 0427 043°%  40.60°% 036 420 024" 0250 18377 0.23* 256 0.3 0147 9,16 0.07 0.77  0.12°% 0.14% 878"
DSE 0547 7.8 027 323 025 271 035 3.80
Step2 DSS 027 358 0427 0.0l 27.99%% 0367 422 023" 0.00 12279 027 292 0.15%%* 0.03* 7.66%* 0.07 080  0.11%*  0.00 5.83*
DSE 058 7.42 029% 325 030 3.0 0350 371
DSS x DSE 0.1 1.42 0.05 0.55 0.19*  2.04 0.03 0.26
Appreciating others Communicating Maintaining etiquette and Always making one’s best effort
manners
B t-value R? _R2 Fvalue B t-value R _R2 Fvalue f tvalue R?Y _R?2 Fvalue B tvalue R? _R2 F-value
Stepl DSS 0.10 109 0227 023  1691** 026 287 010" 0.12* 7.20% 0.05 046 001 002 1.34 0.02 027 0257 0.26%*  19.67°*
DSE 0457 447 0.16 1.72 0.14 1.42 051 6.02
Step2 DSS 0.11 133 022 0.00 1137 028 294 010"  0.00 4.94% 0.05 0.52 0.00  0.00 0.94 0.03 040  0.25%*  0.00 13.250%
DSE 047 3.87 0.18 1.84 0.15 1.47 052 599
DSS x DSE  0.06 0.47 0.07 071 0.04 0.40 0.07 0.75
Taking responsibility for one’s Being humble Maintaining physical health and
own behavior wellbeing
B t-value R%d _R2  F.value B t-value R% _R2  F.value B t-value R% _R2  F.value
Stepl DSS 0.14 157 017 0.19%% 12729 —0.11  —0.94 0.1 0.13°*  8.21% 0.13 155 0257 0267  19.50%*
DSE 038 4.8 037 3.44 0.46"* 550
Step2 DSS 0.14 156 0.16"* 0.00 8417  —0.09 —0.80 0.11** 0.01 581 0.13 151 024 0.00 12.88%
DSE 038 414 040 3.40 046 525
DSS x DSE  0.01 0.15 0.10 0.67 —001  —0.07
*p < 0.05.
**p <0.01.
*p < 0.001.

In Appreciating others and Being humble, robust t-values were adopted check the significance levels of the parameters because the null hypothesis of homoscedasticity was rejected for either test with a 5% significance level. Otherwise, standard t-values

were adopted.
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The interaction between self-efficacy and social support related to goal setting in the pre-action stage.

Discussion

Based on the stages of change, this study determined
the extent to which the association between DSE and DSS
impacts life skills acquisition in high school baseball players.
Each variable of DSS and DSE independently explained total
life skills in the pre-action stage. However, no significant
association was found in the interaction terms that combined
these explanatory variables.

Contrastingly, there
between DSS and total life skills among participants in the
DSE
explained total life skills, furthermore, the interaction between
DSE and DSS were observed. The interaction showed that
the total life skills scores for participants with high DSE were

was no significant association

action/maintenance stage. However, independently

significantly higher than the life skills scores for participants
with low DSE during instances of high DSS. Thus, while DSS
and DSE are independently related to total life skills in the
pre-action stage, the combination of DSE and DSS may be
related to acquiring total life skills in the action/maintenance
stages. Particularly, SE contributes to the operation of the other
agentic elements, such as self-regulation through goal setting
(29). As DSE explained life skills at both stages of change, it may
play a key role in life skills acquisition through dietary behavior,
regardless of the stage of change.

In the pre-action stage, no significant association was found
between the interaction of DSE and DSS and participants’ total
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life skills. However, the interaction between DSE and DSS did
significantly influence the goal-setting subscale. When DSS was
high, goal setting at high DSE was significantly higher than
at low DSE. Goal setting works to promote dietary change in
participants in the nutrition education program (30). In the
context of dietary habits, goals are set to manage one’s weight
and food intake quantity and frequency. Goal setting, required
for behavior change or taking initiative, is similar to the self-
liberation process of TTM (31). In the TTM, self-liberation is
one of the processes of change in the pre-action stages (9).
Thus, goal setting may be considered an important skill at
this stage.

Additionally, according to the “General guidelines for
applying stages and processes of change to adoption of healthful
diets,” encouraging an individual to set specific and achievable
goals is effective in the preparation stage (32). The importance of
receiving feedback from authority figures, along with planning
proximal feedback goals is evident (33). Hence, in this stage,
it is presumed that DSS is necessary to set food and nutrition-
related goals and improve the quality of those goals. Notably,
Bandura (34) and Bandura (35) states that efficacy beliefs
influence individuals’ goalsetting, commitment, and sustaining
power of goals in the face of difficulties. This suggests that
those with high DSE set challenging goals and develop effective
analytical strategies. This study, too, found that with high DSS,
the goal-setting score at high DSE was greater than at low DSE.
This shows that when DSE is high, the influence of DSS may
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TABLE 3 Hierarchical regression results of total life skills and subscales in the action/maintenance stage.

Total life skills score Stress management Goal setting Thinking carefully
B t-value R%d _R2  F.value B t-value R%?d _R2  Fovalue B t-value R%d _R?2  F.value B t-value R%2d _R2  Fovalue
Stepl DSS —0.01  —0.05 0.24** 026"  10.89** 005 038  0.14** 0.7 6.23* 009 065 0.02  0.05 1.69 005 034 012 0.15% 535
DSE 0520 421 039 298 017 126 036 277
Step2 DSS —0.19  —129 028%* 0.06* 9.31%%% 007 046  0.13* 0.00 4117 —007 —040  0.05 0.04 2.09 003 020  0.11* 0.00 3.52*
DSE 044 355 040 292 011 075 036*  2.60
DSSx DSE  0.32* 219 —0.04 —0.27 028 167 002  0.14
Appreciating others Communicating Maintaining etiquette and Always making one’s best effort
manners
B t-value R%d _R2  Fovalue B t-value R%2d _R2  Fovalue B t-value R%d _R?  F.value B t-value R _R2  Fovalue
Stepl DSS 0.11 0.77 001  0.04 1.21 —006 —044 006 0.09 3.09 —0.10 —071 —0.02 0.01 0.37 —0.06 —0.44 0.12%% 0.15% 5.19%%
DSE 0.12 0.87 033 198 011 074 040  3.06
Step2 DSS —005 —029 003 004 1.72 —025 —147  0.11* 0.06* 3.61% —0.18 —1.03 —0.03 0.01 0.45 —022 —141 0.5% 0.05 4.72%
DSE 0.06 0.38 024 158 0.07  0.49 033 247
DSS x DSE  0.28 1.64 034 220 014  0.78 030  1.84
Taking responsibility for one’s Being humble Maintaining physical health and
own behavior wellbeing
B t-value R?d _R2 Fvalue B t-value R?I _R?2  F-value B t-value R? _R2  F-value
Stepl DSS 0.02 0.17 0.04 007 221 —0.14 —L11 016" 0.18* 6.87% —0.03 —024  0.11* 0.14* 4.89%
DSE 0.25 1.81 047 3.66 039 290
Step2 DSS —005 —031 003 001 1.67 —028 —1.84 0.18* 0.03 557 —0.13 —078  0.11* 0.2 3.62*
DSE 0.22 1.51 041 3.10 034% 249
DSS x DSE  0.14 0.79 026 162 017 104
*p < 0.05.
**p < 0.01.
*p < 0.001.

In communicating, robust t-values were adopted check the significance levels of the parameters because the null hypothesis of homoscedasticity was rejected for either test with a 5% significance level. Otherwise, standard t-values were adopted.
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deepen the analytical thinking component of the participants
goal setting.

Conversely, people who report low SE underestimate their
own SE because of the difficulty in acquiring skills owing to
their passive attitude toward learning (36). Another possibility
is that individuals are actively engaged in learning, but due to
their cognitive characteristics, such as high anxiety, they may
underestimate their SE because they lack confidence in their
ability to accomplish learning tasks (36). Although it is not clear
what circumstances apply to the target individual, the results
suggest that low SE may inhibit the acquisition of goal setting
in either case.

In the action/maintenance stage, no significant association
was found between DSS and total life skills. However, when DSS
was high, the total life skills score at high DSE was significantly
higher than at low DSE. In the action-oriented phase, people
increasingly use environmental management and support with
the aim of maintaining or terminating behavior (9, 10). In
fact, one process encouraging change in the action/maintenance
stage of the TTM is “Helping relationships,” including social
support for healthy behavior change (9, 10). Notably, there is
a demonstrated need for environmental factors in this stage.
Self-regulation is also used to sustain behavior: Bandura (4)
observes that self-regulatory processes enable people to actively
process and transform the environment, rather than simply
reacting to them. In other words, at this stage, people do
not simply receive SS passively. Instead, they require skills
to effectively use SS to improve eating habits and manage
their behavior.

The influence of such SS is determined by the recognition
of SE, and those with higher SE may be enabled to
efficiently manage present internal and external resources (12).
Furthermore, active use of feedback positively influences SE
(37). Accordingly, individuals with high SE and significant SS
can effectively manage this support and increasingly improve
their SE. It is presumed that the high score for life skills
(including self-regulatory skills) reflects this. Contrastingly,
lower SE makes it more difficult to access external measures,
including SS (12). Thus, we conclude that when SE is low,
SS cannot be employed, and life skills score poorly. This
reasoning suggests that the degree of DSE affects the utilization
effect of DSS during the action/maintenance stages and that
this association between DSE and DSS is possibly related to
acquisition of life skills.

In the action/maintenance stage, the interaction between
DSE and DSS was not significantly related to goal setting,
unlike in the pre-action stage. This means that DSS is not
always necessary to set goals at this stage when one is ready
for action. Instead of goal setting, the effective interaction
of DSE and DSS was observed to influence communication.
Furthermore, in situations where a lot of DSS existed,
communication was significantly greater at high DSE than
at low DSE. Communication skills comprise various factors,
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FIGURE 2
The interaction between self-efficacy and social support related
to total life skills in the action/maintenance stage.

including self-control and assertiveness (38). Regarding dietary
habits, it is expected that there will be an opportunity to
exercise communication and undertake assertive negotiation
(such as communicating a meal request to a meal preparer).
Although the supporters may encourage such exchanges, it
may be necessary for the subjects to work on the external
environment themselves. Therefore, repeated practice exchanges
with individuals and organizations are necessary to acquire
communication skills in dietary situations for those who have
dietary DSE to communicate their knowledge and ideas about
food to another party.

In contrast, when DSE was low, communication skills
were lower when DSS was higher. This reasoning suggests
that high DSS may negatively affect the acquisition of
communication skills when DSE is low. This observed effect
on communication, which requires interpersonal relationship
skills among life skills, can be explained by the fact that
SS involves relationships with various aspects of the external
environment. Since lower SE makes utilization of external
resources difficult (12), it is possible that the acquisition of
communication skills may be hampered by over-support with
extensive interaction in the context of SS. This suggests the need
to first consider the degree of DSE when providing DSS—even
at the action/maintenance stage.

This study’s findings indicate that, among life skills, the
acquisition of goal setting (in the pre-action stage) and
communicating (in the action/maintenance stage) may be
related to adjusting the action of DSS according to the degree
of DSE. In conclusion, the acquisition of life skills in dietary
situations can be fostered by providing DSS that considers
DSE in dietary control according to the stages of change.
We recommend that DSS must be appropriate for individuals’
degree of DSE when implementing nutrition education.
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The interaction between self-efficacy and social support related to communicating in the action/maintenance stage.

Limitations

Since behavioral change was evaluated at the stages of change
instead of the behavior itself, it was impossible to know the
participants’ actual behaviors. Hence, it is necessary to confirm
behavioral changes at the behavioral level by focusing on dietary
behavior, such as food intake. Baseball is one of the most popular
club-sport activities among Japanese high school students (39).
Additionally, as of 2021, there are 3,890 teams for boys (40) but
only 43 teams for girls (41) in the baseball federation in Japan.
Thus, we selected boys as the subjects of this study because there
is a greater need for research on male players. Since this study
was conducted in a male-dominated sport, high school baseball,
only male players were considered, and comparisons with female
players could not be made. While the results of this study may
also apply to females, we did not examine gender differences
in DSE for improving dietary habits in the athlete population.
Although a previous study reported that the total DSE scores for
improving dietary habits among Japanese high school students,
not athletes, did not differ by gender (42), further studies are
still needed.

Another potential limitation is that seven of the eight
target teams belonged to public schools, and only one team
was from a private school. Therefore, it is possible that
these results were affected by the socio-economic status of
the school. However, this study did not account for the
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socio-economic status of the individuals and their subsequent
results. In addition, the association with communication in the
action/maintenance stage may have been recognized because
the participants were baseball players. Baseball is a team sport
and has the characteristic of being excellently cooperative
compared to some other sports (43). Thus, we presumed that
the communicative relationships were already clearly present
in the team. Therefore, to clarify that the functions of DSS
and DSE within communicating are life skills originating in
the action/maintenance stage, it is necessary to verify whether
similar results can be obtained for sports other than baseball and
among adolescents with various backgrounds.

When the validity and reliability of the scale were confirmed,
some items did not meet the criteria. However, we decided
to retain those items for the sake of generalizability in future
studies. Therefore, the validity and reliability of these scale items
should be considered while interpreting our results.

Implications for research and practice

We demonstrated that the degree of DSE and the function
of DSS might be related to acquiring life skills that differ
depending on the participant’s stage of change; for instance,
goal setting in the pre-action stage and communicating in the
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action/maintenance stages. Results indicate that, in the pre-
action stage, it is effective to provide DSS associated with
goal setting, which motivates individuals with high DSE to
commence the action. Therefore, it is necessary to provide DSS,
such as by setting an action goal, to inspire behavioral awareness.
It is also necessary to promote decision-making that leads to
a heightened awareness of the decision to change behavior.
Conversely, it may be helpful for those with low SE to first
determine the underlying reason for low SE (44), then find a way
to strengthen DSE according to the participant’s characteristics,
and finally, provide DSS for goal setting.

In the action/maintenance stage, it is necessary to provide
information about what kind of DSS is available and help people
find it, thereby increasing the chances that those with high DSE
will receive it. Moreover, participants need to enhance DSS by
strengthening their existing social networks or by developing
new social network linkages through support groups (3). To
this end, one may educate close supporters of participants,
such as parents, and create opportunities to engender a new
social network in which participants with similar goals can
share information. However, when DSE was low, we observed
that extensive DSS might negatively affect the acquisition of
communication-related life skills. Therefore, we recommend
providing DSS that considers the degree of DSE, even in the
action/maintenance stage.

Given the cross-sectional design, the relationships between
factors related to life skills can only be determined at a single
point in time. Accordingly, a longitudinal study is needed to
verify causal relationships between DSS efforts and DSE in life
skills acquisition.
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