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ARTICLE INFO ABSTRACT

Objective: Based on self-determination theory, this study tests a model positing that perceived autonomy sup-
port from parents and health care providers positively predicts self-efficacy and autonomous self-regulation in
dietary self-care. In turn, self-efficacy and autonomous self-regulation predict better dietary self-care over time.
Method: Longitudinal data were collected in a consecutive series of 289 adolescent patients with type I diabetes
at two time points separated by a two-year interval.

Results: Structural equation modeling analysis revealed that perceived autonomy support from health care pro-
viders at Time 1 (T1) positively predicted self-efficacy and autonomous self-regulation at Time 2 (T2), T1
self-efficacy and autonomous self-regulation positively predicted T2 dietary self-care, and T1 dietary self-care
positively predicted T2 autonomous self-regulation.

Conclusion: Autonomy support from health care providers appears to help adolescents develop motivational
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factors for dietary self-care and adhere to dietary recommendations.
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Introduction

Dietary self-care is associated with blood glucose control, which is
central to type I diabetes treatment and prognosis [1]. However, fol-
lowing a well-balanced diet combined with adequate insulin intake
to maintain strict control of blood glucose can be daunting for
young patients. The data show that self-care is particularly problematic
for adolescents: fewer than 50% manage to follow dietary recommenda-
tions [2]. Autonomous self-regulation and perceived self-efficacy have
recently emerged as key variables in dietary self-care [3-6]. According
to organismic integration theory, a sub-theory of self-determination
theory (SDT) [7], when supported and nurtured by others, these moti-
vational factors enable the internalization of healthy behaviors that
are not initially valued or interesting [8]. Growing evidence supports
this proposal. For instance, adolescents in conflict with significant
others have greater problems with self-care [9] compared to those
who perceive that their problems are approached with warmth and
empathy [9,10]. However, the psychological processes underlying
these relationships remain unclear. This study aims to shed light on
the mechanisms by which motivational factors for dietary self-care
are facilitated in adolescents with diabetes. Based on SDT, longitudinal
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relationships between environmental and motivational factors for
dietary self-care are examined.

Self-determination theory: Motivational factors and consequences

SDT is a macro-theory of human motivation that emphasizes
choice and volition in behavior initiation, as opposed to a sense of
being controlled, manipulated, or coerced [8]. Rather than a unidi-
mensional focus on motivation quantity, SDT defines distinct motiva-
tion types: autonomous self-regulation (doing something for its own
sake), controlled regulation (doing something for an instrumental
reason), and amotivation (doing something without intent) [11].
These different regulations are largely determined by the degree to
which an environment allows one to experience volition: the more
an activity is chosen freely and accepted as one’s own, the more it is
internalized, congruent with the self, and likely to endure over time.
Research shows that autonomous motives relate to long-term adop-
tion of health behaviors, including exercise persistence [12], eating
regulation [13], smoking cessation [14], medication adherence [15],
and treatment retention [16,17]. Accordingly, studies in adolescents
[3] and adults [5,18,19] show that patients with diabetes who follow
dietary recommendations under autonomous self-regulation main-
tain better self-care and metabolic control. Moreover, with respect
to autonomous self-regulation, SDT proposes that individuals must
perceive that they are capable of achieving what is expected from
them. This enables them to take initiative and voluntarily pursue
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required action such as dietary self-care [7]. Studies in adult patients
concur that perceived competence and self-efficacy are strong predic-
tors of dietary behaviors [5,20-22]. Albeit not identical, these con-
cepts share similarities, including the capacity to act [23]: because
perceived self-efficacy is sensitive to environmental changes, and
is socially acquired, it is typically more task- and situation-specific
than perceived competence, which is more general in nature, in that
it springs from an innate desire to master skills [24,25]. In the litera-
ture, patients’ confidence in their ability to follow dietary recommen-
dations - a specific diabetes management method - usually indicates
perceived self-efficacy [20]. This perception can be assessed in terms
of barriers such as temptation, negative mood, and uncontrollable
situations [20,26].

Much of the research on the consequences of autonomous self-
regulation and self-efficacy has shown that motivational factors have ad-
ditive effects on adaptive outcomes [27,28]. However, SDT [29] proposes
that past experience of autonomy can facilitate subsequent perception of
autonomous self-regulation. Similarly, social learning theory [30], from
which the concept of self-efficacy derives, posits that past accomplish-
ments are predictive of future self-efficacy perception. Although both
motivational factors feature frequently in behavioral change models,
they are typically conceived as mutually covariant or as having unidi-
rectional effects on an outcome. A closer examination of potentially re-
ciprocal relationships between these variables and dietary self-care is
therefore needed.

The role of significant others on motivational factors for
dietary self-care

SDT posits that motivational factors can be stimulated by an
environment that is autonomy-supportive rather than controlling.
Autonomy-supportive environments provide choice, positive feed-
back, and a meaningful rationale for action, whereas controlling envi-
ronments involve pressure or coercive measures to motivate behavior
[31]. In pediatric settings, the supportive role of health care providers
has long been recognized as essential for diabetes care [32-36]. How-
ever, little is known about the extent to which pediatricians, nurses,
and nutritionists are autonomy supportive with adolescents. To date,
autonomy support from health care providers has largely been docu-
mented in adults with diabetes [5,18,19,21,37].

Results show that the more patients are supported by providers, the
more they feel effective and autonomously self-regulated toward
self-care [5,19]. Among the few studies that have focused on supporting
behaviors similar to autonomy support, the DAWN youth study [38]
suggests that adolescents should be offered choices and nonjudgmental
advice about their care.

Research also reveals that parental actions that facilitate self-
directed care and are aligned with adolescents’ wishes foster feelings
of effectiveness toward care [33,39,40]. Kyngads et al. [34] show that
adolescents practice good adherence when their parents show inter-
est in them, accept them as they are, and provide positive feedback. In
contrast, because diabetes care is an issue on which parents and ado-
lescents often disagree, parent-child conflicts [41] negatively impact
self-care [42]. For instance, when parents are perceived as intrusive,
controlling, or coercive, self-care tends to be less than optimal [42].

Taken together, these findings suggest that experience with others
influences motivational factors for self-care. However, the research is
limited by the traditional use of cross-sectional data or a focus on
changes over time rather than competing hypotheses about direc-
tionality [3,5,21]. Moreover, investigations of the internalization of
requested behaviors tend to consider that environmental factors ex-
ercise a unidirectional influence on patients [11]. According to social
learning theory, individuals with high self-efficacy can reach out
and cultivate more supportive relationships [43]. Moreover, studies
on delinquency find that unacceptable adolescent behavior negative-
ly affects parents’ interpersonal style over time [44,45]. There is

therefore a need to advance our understanding of the variables that
influence internalization of dietary behaviors over time. Another com-
pelling question is whether autonomy support from different sources,
in this case parents and health care providers, is an important dimen-
sion to consider for adolescent dietary self-care; in other life domains,
positive representations of significant others (e.g., parents, teachers,
friends) differentially predict positive outcomes [27,28].

The present study

Using a longitudinal research design with two measurement points
(0 and 24 months), we tested a model of dietary self-care internalization
based on SDT’s organismic integration theory [7], whereby 1) autonomy
support from parents and health care providers at Time 1 (T1) positively
predicts autonomous self-regulation and self-efficacy perception at Time
2 (T2), and 2) autonomous self-regulation and self-efficacy perception at
T1 positively predict dietary self-care at T2. In supplementary models,
we tested for the presence of reciprocal and reverse relationships be-
tween dietary behaviors, perception of self-efficacy, and autonomous
self-regulation in order to determine potential directionality. Longitudi-
nal relationships were examined across gender and diabetes duration,
as previous research indicates that these variables are related to dietary
self-care [3].

Method
Participants

Participants were recruited from two major pediatric diabetes
centers in Québec (Canada). In all, 316 patients were invited to partic-
ipate, of whom 289 (156 boys) agreed. The main reasons for not
participating included lack of time or interest (n=11) and incomplete
questionnaires (n=16). Mean age of patients was 14 years (SD=1.5),
mean age at diagnosis was 8.2 years (SD=3.7), and mean diabetes
duration was 5.6 years (SD=3.8).

Participants were recruited following approval from appropriate
institutional review boards. Families were either informed about the
study by telephone prior to their appointment or during the visit.
Written consent from parents and assent from adolescents was
obtained before questionnaire completion. Because visits were sched-
uled every three months, recruiting lasted one year to ensure that
all eligible patients could participate. Eligibility criteria included
presence of type I diabetes, age between 11 and 17 years, and ability
to read and speak French. All participants were asked to complete a
follow-up questionnaire 24 months later.

Measures

Self-efficacy

On a nine-item scale [21], participants rated their confidence in their
ability to follow their dietary plan, given common barriers. The barriers
included three situations: temptation (e.g., “When someone offers me
foods that are high in calories”), negative mood (e.g., “When 1 feel
annoyed or angry”), and uncontrollable situations (e.g., “When I eat at
a friend’s house”). Items were rated on a ten-point scale ranging from
0 (I am not confident at all that I can follow the dietary plan) to 10
(I'am completely confident that I can follow the dietary plan). Internal
consistencies for all scales are presented in Table 2.

Autonomous self-regulation

The autonomous self-regulation scale [41] contains 12 statements
in response to the question, “Why do you follow your diet?” Three
items were used to assess four motivational constructs reflecting
varying degrees of internalization of dietary behaviors: intrinsic
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motivation (e.g., “For the satisfaction of eating healthy”; or1=.75;
ap,=.84), identified regulation (e.g., “To feel better”; o 11=.83;
a1,=.76), controlled regulation (e.g., “Because my doctor asks me
to”; o 11=.72; a,=.68), and amotivation (e.g., “I don’t know what
I'm getting out of it”; o 1y=.79; ar,=.88). Items were scored on a
five-point scale ranging from 1 (completely disagree) to 5 (complete-
ly agree). The motivation types were weighted and summed to
form an overall index of autonomous self-regulation: ((2 x(intrinsic
motivation)) + (identified regulation))—((controlled regulation)—
(2x(amotivation))). Thus, a continuous variable was constructed,
ranging from less (—12) to more (+ 12) autonomous self-regulation.

Autonomy support from parents

A modified version of the Perception of Parents Scale (POPS) [46]
was used [47]. The original POPS scale contained 21 items for mothers
and 21 for fathers. To assess the interpersonal style of both parents,
the items were aggregated. Three scholars (other than the principal
investigator) independently reviewed the items and removed three
for redundancy. The remaining 18 items were adapted to diabetes-
related situations. Sample statements are, “My parents seem to
know how I feel about my diabetes,” “My parents find time to talk
with me about my diabetes,” and “My parents accept me and like
me as | am.” Items were scored on a seven-point scale ranging from
1 (not at all true) to 7 (absolutely true).

Autonomy support from health care providers

A modified seven-item version of the Health Care Climate Ques-
tionnaire [12] was used to assess autonomy support from health
care providers. A sample statement is, “I feel that my health care pro-
viders provided me with choices and options about handling my dia-
betes.” Items were scored on a seven-point scale ranging from 1
(strongly disagree) to 7 (strongly agree).

Dietary self-care

Dietary self-care was assessed using the Diet subscale of the Sum-
mary of Diabetes Self-Care Activities scale [48]. The five items of this
subscale assessed, over the previous seven days, overall dietary man-
agement and adherence to recommended caloric, fiber, fat, and sugar
intake. The first two items were scored on a five-level descriptor scale
ranging from 1 (never) to 5 (always) and the remainder were rated
on a five-point scale ranging from 1 (0%) to 5 (100%). This scale was
developed for use with adults, but has been adapted for and used
with adolescents with diabetes in previous studies [20,49,50].

Statistical analyses

Model adequacy was assessed by structural equation modeling
(SEM) using EQS [51]. Models were tested with standardized coeffi-
cients obtained using maximum likelihood estimation and fit was
ascertained by the comparative fit index (CFI), the non-normed fit
index (NNFI), and the root-mean-square error of approximation
(RMSEA) [52].

Before testing the proposed model, a measurement model (MO)
estimated the relationships among observed and latent variables to
ensure that latent variables adequately represented manifest indica-
tors. The hypothesized model (M1), which assumes normal causa-
tion, was then tested. This model comprises unidirectional paths
from T1 autonomy support from parents and providers to T2 autono-
mous self-regulation and self-efficacy, as well as paths from T1 auton-
omous self-regulation and self-efficacy to T2 dietary self-care. To rule
out possible alternative explanations, M1 was compared to three
competing models: a stability model (M2), a reversed causation
model (M3), and a reciprocal model (M4). Autoregressive effects

were included in all models to control for initial levels of latent factors
[53]. Synchronous correlations between latent factors were estimat-
ed, and error terms (uniqueness) between corresponding indicators
were included. M2 included autoregressive effects only. M3 included,
in addition to autoregressive effects, unidirectional paths from T1
dietary self-care to T2 autonomous self-regulation and self-efficacy,
and unidirectional paths from T1 autonomous self-regulation and
self-efficacy to T2 support from parents and providers. M4 was a com-
bination of M1 and M3.

Results

Of the 289 adolescents who participated in the first study wave, 237 (82%) com-
pleted the second wave. The main reasons for withdrawal were inability to make con-
tact with the participant (n=>5), lack of interest (n=27), and incomplete data (n=20).
Dropout analyses revealed no significant differences between adolescents who partic-
ipated at both time points and those who did not on the study variables (autonomy
support from parents and providers, autonomous self-regulation, self-efficacy, dietary
self-care) or background variables (gender, age), except for diabetes duration. Partici-
pants who completed both questionnaires had diabetes for a shorter time than those
who dropped out, F(1,288)=85.57, P<.01. Although this results pattern suggests no se-
lection bias, it is generally considered inappropriate to disregard missing values
[54,55]. We therefore decided to use the full participant sample with the full informa-
tion maximum likelihood (FIML) method in EQS version 6.1.

The measurement model provided a satisfactory fit to the data (see Table 1; MO).
All indicators loaded significantly on latent variables, with coefficients ranging from
41 to .97 at T1 and from .30 to .95 at T2. Means, standard deviations, reliabilities,
and correlations between latent variables are presented in Table 2. Hancock’s coeffi-
cient (also called coefficient H) was calculated to determine measurement reliability
[56]. Calculated using standardized factor loadings, this coefficient estimates the stabil-
ity of the latent construct across multiple observed variables. Values equal to or greater
than .70 are deemed satisfactory [56]. All correlations were in the expected direction,
with the exception of a nonsignificant relationship between T1 dietary self-care and
T2 support from providers. Test-retest correlations were moderate and a repeated
measure analysis with MANOVA suggested no mean fluctuation for variables over
time, F(1, 313) =1.651, ns.

Model testing

All four models yielded a satisfactory fit to the data (see Table 1). The chi-square
difference tests showed that the hypothesized (M1) and reversed causation (M3)
models were superior to the stability model (MO0), suggesting causal ordering relation-
ships among variables. The reciprocal model (M4) provided better data fit than M1,
M2, and M3. Results for M4 are summarized in Fig. 1 (covariances not shown), show-
ing that prior experience of support from health care providers was positively related
to subsequent autonomous self-regulation and dietary self-efficacy (while controlling
for gender and diabetes duration effects). Results also show that T1 parental support
was not related to autonomous self-regulation or self-efficacy at T2. Instead, T1
self-efficacy was positively related to subsequent parental support. Prior experience
of autonomous self-regulation and self-efficacy were positively related to subsequent
dietary self-care. However, T1 dietary self-care was also related to T2 autonomous
self-regulation, suggesting a reciprocal rather than a unidirectional relationship.

Multi-group analyses comparing boys and girls were performed to examine if M4
was invariant across gender, again controlling for diabetes duration. Four models were
successively tested to determine parameter equivalences (factor loadings, factor vari-
ances and covariances, and path coefficients; see Table 1; Model 5a) [57]. In the least
restrictive model (Model 5a), no parameters were constrained to be equal across gen-
der, whereas in the most restrictive model (Model 5d) factor loadings, factor variances,
factor covariances, and path coefficients were constrained to be equal. Findings sup-
port the invariance of M4 across gender because differences in chi-square value were
not significant as stringent equality constraints were imposed. This suggests that the
same motivational processes are at play for boys and girls in dietary self-care.

Discussion

This study aimed to determine potential causal relationships be-
tween autonomy support, autonomous self-regulation, self-efficacy,
and dietary self-care in adolescents with type I diabetes. It was
hypothesized that autonomy support from parents and health care
providers at T1 would relate positively to perceived autonomous
self-regulation and self-efficacy at T2, and that this perception at T1
would relate positively to dietary self-care at T2. The results support
most of the hypothesized relationships, except for the proposal that
parental autonomy fosters subsequent motivational factors. However,
consistent with past research, autonomy support from health care
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Table 1
Fit indices for the tested models
Model description v df CFI NNFI RMSEA Ay? Adf
MO: measurement model 597.486 385 983 978 .042 - -
SEM
M1: hypothesized model (normal causation) 640.042 399 979 974 .044
M2: stability 663.003 405 977 972 045 (M2 vs. M1) =22.961"" 6
M3: reversed causation 638.697 399 979 975 .044 (M3 vs. M2) =24306""
M4: reciprocal 615.403 393 982 977 043 (M4 vs. M2) =47.600" 12
(M4 vs. M1) =24.639""
(M4 vs. M3) =23.294™ 6
Gender invariance
M>5a: no invariance 1694.806 746 994 992 .064
M5b: FL 1723.709 766 993 991 .063 (M5b vs. M5a) =28.903 20
M5c¢: FL+FV+FC 1767.204 802 999 992 .062 (M5c vs. M5b) =43.495 36
M5d: FL+FV-+FC+path coefficients 1795.458 824 995 994 .062 (M5d vs. M5c) =28.254 22

Note. CFI = comparative fit index; NNFI = non-normed fit index; RMSEA = root mean square error of approximation; FL = factor loadings; FV = factor variances; FC = factor

covariances; SEM = structural equation modeling.
** p<01.

providers positively predicts autonomous self-regulation and self-
efficacy over time. The results also show that these motivational
factors were associated with dietary self-care over two years. Auton-
omous self-regulation and dietary self-care were reciprocally related:
improvement in one contributes to improvement in the other. More-
over, self-efficacy predicted subsequent perceived autonomy support
from parents, and equivalently for boys and girls.

The predictive role of autonomy support for motivational factors

The results revealed no association between parental support and
adolescents’ motivational factors, although these constructs were sig-
nificantly related. Other studies also found no association between
family dynamics and diabetes care [58,59]. One possible explanation
for this is that support for dietary self-care received from parents is
not as important to adolescents as support received from other social
agents. In fact, it is well documented that adolescents need less pa-
rental support as they age [60], partly because their interests move
outwards from the home. In the case of dietary self-care, adolescents
gradually handle it in other settings (e.g., school). It is therefore pos-
sible that parents are less able to monitor and support adolescents in
their dietary choices. Parents may also choose to more closely support
other components of their child’s regimen, such as insulin intake. Fur-
thermore, as adolescents spend more time with their friends than

parents, friends may play an increasingly important role, such as
helping them feel good about their diabetes [61]. Despite these non-
significant effects, it is noteworthy that self-efficacy perception is
positively related to subsequent parental autonomy support. One ex-
planation for this comes from social cognitive theory, which postu-
lates that belief in their capabilities can help people reach out, find
supportive relationships, and maintain them over time [43]. Thus,
providing autonomy support for dietary self-care should be a priority
for care givers, with the potential to spill over into better motivation
and dietary self-care at home.

This study suggests that the more adolescents feel that health care
providers understand their dietary self-care challenges, accept them
as they are, and provide them with choices, the more they will be au-
tonomously motivated toward dietary self-care, and the greater their
confidence in achieving this over time. This concurs with Williams
and colleagues’ findings that support from physicians promotes au-
tonomous self-regulation and competence for dietary self-care in a
sample of adults with type 2 diabetes [5,19]. The positive association
between providers’ autonomy support and adolescents’ dietary self-
efficacy also corroborates the support-efficacy model [62], which pro-
poses that through support (i.e., warmth, affection, and nurturance),
individuals develop a belief in their ability to meet demands and
overcome challenges [63-65]. Perhaps providers are not as emotion-
ally involved in adolescents’ dietary self-care practices as parents, and

Table 2
Means, standard deviations, and correlations between latent variables
M SD 1 2 3 5 6 7 8 9 10 11 12
Time 1
1. Gender*® .56 .50 -
2. Diabetes duration 5.59 3.81 —.04 -
3. Support from parents 5.41 0.93 .05 —.07 (.83)
4. Support from providers 557 095 —.01 —18™ e (.70)
5. Autonomous self-reg. 493 3.93 .06 —.04 56" 65 (.90)
6. Self-efficacy 627 208 .11 — .06 407 49" 58 (.78)
7. Dietary self-care 353 063 —.00 .03 27 30" 31 (.95)
Time 2
8. Support from parents 555 090 .03 .09 66 55 46™ 43 18" (84)
9. Support from providers 552 097 .01 —.02 44 a8 377 ™ 05 54 (72)
10. Autonomous self-reg. 577 390 .11 04 A% a7 65" 38 35 51 58" (92)
11. Self-efficacy 626 185 367 .03 24 34" a7™ 507 16" 49" 37 557 (78)
12. Dietary self-care 355 059 —.03 .06 32 38 357 4™ 30 21" 38 2™ (.92)

Note. Gender?: girls = 0, boys = 1; self-reg. = self-regulation; correlations in bold represent test-retest relationships; reliabilities (coefficient H) are shown in the diagonal.

* P<.05.
** p<.01.
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self-regulation
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Support from
parents

Support from
providers

Autonomous
self-regulation

adherence

Fig. 1. Reciprocal model with significant standardized path coefficients. Results were controlled for gender and diabetes duration; *P<.05, **P<.01.

accordingly, adolescents are more willing to accept their support. Al-
ternatively, adolescents may feel that providers are more thoroughly
versed in treatment challenges. Interestingly, adolescents see their
health care providers about two or three times per year on average
[3], and for approximately seven minutes per follow-up [66]. Our re-
sults underscore that autonomy-supportive health care providers fa-
cilitate, in both boys and girls, the internalization of autonomous
self-regulation as well as self-efficacy perception concerning dietary
behaviors. Thus, by supporting their patients’ self-care needs and
ideas, providers can help them build the motivational foundations
necessary for maintaining good dietary practices, and ultimately,
good health. Nevertheless, our findings need to be confirmed with
further studies.

The predictive role of motivational factors for dietary behaviors

Initial motivational factors are indicative of subsequent dietary be-
haviors. Specifically, self-efficacy appears to act as an antecedent of
dietary self-care. In the literature, some cross-sectional studies have
related self-efficacy to better self-care in adolescent [20,67] and
adult patients [21,68-70]. Thus, Nouwen and colleagues [20] show
that adolescents who doubt their ability to follow dietary recommen-
dations are less likely to do so. According to SDT, the likelihood of
dietary self-care is greater when the environment includes autonomy-
supportive practices focusing on desired behaviors. In this way, patients
are helped to master needed health behaviors. However, to maintain
these behaviors, SDT also stresses that patients must exercise not only
self-efficacy but also autonomy. Our results corroborate this, in that
the more adolescents are autonomously motivated, the better their ad-
herence over time. Our results also concur with Williams and al. [5] and
Julien et al. [37], who studied this relationship in adults with diabetes
over a six-month and a one-year period, respectively. In the present
study, autonomous self-regulation and dietary self-care are reciprocally

related: as autonomous self-regulation increases, dietary self-care im-
proves, and as dietary self-care improves, autonomous self-regulation
increases. Conversely, Julien et al. [37] found that the direction of the
relationship goes from autonomous self-regulation to dietary self-care.
These differing results may be attributed to differences in the popu-
lations studied (adolescents vs. adults), disease evolution and
management (type 1 vs. type 2 diabetes), or the time lag involved
(1- vs. 2-year follow-up).

Limitations and future research directions

Our study has a number of strengths and limitations. Strengths in-
clude 1) use of an established theoretical framework to guide the
research hypotheses; 2) use of all consecutive adolescent patients
with type 1 diabetes referred for follow-up (rather than a selected
group or convenience sample), minimizing potential selection bias;
and 3) use of a 24-month longitudinal design with repeated measures
to determine potential causal relationships. However, although the
present design offers support for cross-lagged associations, definitive
conclusions about causality and mediation are unwarranted. Further
studies are needed, with longitudinal data from at least three time
points, to more thoroughly investigate meditation effects. Interven-
tion studies could also be conducted to verify whether promoting
an autonomy-supportive style in providers helps them be more
autonomy-supportive of their patients, and whether this positive
climate facilitates better self-care over time. Moreover, because only
self-report measured were used, the findings of the present study
must be interpreted with caution. Future studies could obtain data
from other sources, such as parents or health care providers. Other pos-
sibilities for research include more detailed examinations of 1) how
self-efficacy perception influences adolescents’ subsequent assessments
of parental support, and 2) the role of other social agents - such as sib-
lings and friends - on the internalization of dietary behaviors over time.
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Conclusion

In sum, adolescents who voluntarily manage their dietary self-care
with the help and support of health care providers will subsequently
take pleasure in choosing and preparing their food, and will experience
self-efficacy in doing so. Over time, they are likely to maintain better
self-care practices. Our results show that autonomy support from pro-
viders can enhance the internalization of required behaviors and facili-
tate self-care over time. Compared to other patient cohorts, adolescents
are known to have problems maintaining good self-care. Accordingly,
controlling and coercive measures are not recommended to motivate
adolescents who refuse to adopt prescribed dietary recommendations,
as they may prevent the internalization of these required health behav-
iors. Health care providers should be aware that autonomy support
constitutes a patient-centered approach that focuses on patients’
needs [71]. Hence, they are encouraged to provide recommendations
in an autonomously supportive way and to guide patients so that they
can begin to understand why an external behavior (e.g., dietary recom-
mendations) or an uninteresting activity (e.g., dietary monitoring) is
beneficial for long-term health. Throughout this caregiving process,
health care providers must learn to acknowledge patients’ thoughts,
feelings, and goals concerning self-care. While providing constructive
feedback, self-care guidance, and clear expectations of health outcomes,
providers will help young patients to join the dots between “what they
do” (dietary self-care) and “what happens” as a result (better metabolic
control and health).

Conflict of interest

All authors declare having NO conflict of interests with this re-
search article.

Acknowledgments

This research was part of the doctoral dissertation of the first au-
thor and was funded by the Social Sciences and Humanities Research
Council of Canada, the Fonds Québécois de la Recherche sur la Société
et la Culture, and the Canadian Institutes of Health Research. A special
thank you goes out to the participants and the pediatric staff at
the Centre Hospitalier de I'Université Laval and at the Sainte-Justine
Hospital for their ongoing assistance during this project.

References

[1] Delahanty LM, Nathan DM, Lachin JM, Hu FB, Cleary PA, Ziegler GK, et al. Associ-
ation of diet with glycated hemoglobin during intensive treatment of type 1 dia-
betes in the Diabetes Control and Complications Trial.Am ] Clin Nutr Feb 2009;89:
518-24 [PubMed PMID: 19106241. Epub 2008/12/25. Eng].

[2] Delamater AM. Critical issues in the assessment of regimen adherence in children
with diabetes. In: Drotar D, editor. Promoting adherence to medical treatment in
chronic childhood illness. NJ, London: Lawrence Erlbaum Associates; 2000.

[3] Austin S, Senécal C, Guay F, Nouwen A. Effects of gender, age, and diabetes dura-
tion on dietary self-care in adolescents with type 1 diabetes: a self-determination
theory perspective,] Health Psychol Mar 23 2011;16:917-28 [PubMed PMID:
21430132. Epub 2011/03/25. Eng].

[4] Shigaki C, Kruse RL, Mehr D, Sheldon KM, Ge B, Moore C, et al. Motivation and di-
abetes self-management. Chronic Illn 2010;6:202-14.

[5] Williams GC, McGregor HA, Zeldman A, Freedman ZR, Deci EL. Testing a
self-determination theory process model for promoting glycemic control through
diabetes self-management.Health Psychol Jan 2004;23:58-66 [PubMed PMID:
14756604].

[6] Nouwen A, Ford T, Balan AT, Twisk ], Ruggiero L, White D. Longitudinal motiva-
tional predictors of dietary self-care and diabetes control in adults with newly di-
agnosed type 2 diabetes mellitus.Health Psychol Jun 27 2011;30:771-9 [PubMed
PMID: 21707174. Epub 2011/06/29. Eng].

[7] Deci EL, Ryan RM. Intrinsic motivation and self-determination in human behavior.
New York: Plenum Press; 1985.

[8] Ryan RM, Deci EL. Self-determination theory and the facilitation of intrinsic moti-
vation, social development and well-being. Am Psychol 2000;55:68-78.

[9] Kyngas H, Hentinen M, Barlow JH. Adolescents’ perceptions of physicians, nurses,
parents and friends: help or hindrance in compliance with diabetes self-care?
J Adv Nurs Apr 1998;27:760-9 [PubMed PMID: 9578206].

[10] Davis CL, Delamater AM, Shaw KH, La Greca AM, Eidson MS, Perez-Rodriguez JE,
et al. Parenting styles, regimen adherence, and glycemic control in 4- to
10-year-old children with diabetes. ] Pediatr Psychol 2001;26(2):123-9.

[11] Deci EL, Ryan RM. The “what” and “why” of goal pursuits: human needs and the
self-determination of behavior.Psychol Inq 2000;11:227-68 [PubMed PMID: ISI:
000166046400001. English].

[12] Williams GC, Grow VM, Freedman ZR, Ryan RM, Deci EL. Motivational predictors
of weight loss and weight-loss maintenance. ] Pers Soc Psychol 1996;70:115-26.

[13] Mata J, Silva MN, Vieira PN, Carraca EV, Andrade AM, Coutinho SR, et al. Motiva-
tional “spill-over” during weight control: increased self-determination and
exercise intrinsic motivation predict eating self-regulation.Health Psychol Nov
2009;28:709-16 [PubMed PMID: 19916639. Epub 2009/11/18. Eng].

[14] Williams GC, Gagné M, Ryan RM, Deci EL. Facilitating autonomous motivation for
smoking cessation.Health Psychol Jan 2002;21:40-50 [PubMed PMID: 11846344.
Epub 2002/02/16. Eng].

[15] Williams GC, Rodin GC, Ryan RM, Grolnick WS, Deci EL. Autonomous regulation
and long-term medication adherence in adult outpatients.Health Psychol May
1998;17:269-76 [PubMed PMID: 9619477. Epub 1998/06/10. Eng].

[16] Ryan RM, Plant RW, O’'Malley S. Initial motivations for alcohol treatment: relations
with patient characteristics, treatment involvement, and dropout.Addict Behav
May-Jun 1995;20:279-97 [PubMed PMID: 7653312. Epub 1995/05/01. Eng].

[17] Vandereycken W, Vansteenkiste M. Let eating disorder patients decide: providing
choice may reduce early drop-out from inpatient treatment.Eur Eat Disord Rev
May 2009;17:177-83 [PubMed PMID: 19306300. Epub 2009/03/24. Eng].

[18] Williams GC, Freedman ZR, Deci EL. Supporting autonomy to motivate patients
with diabetes for glucose control.Diabetes Care Oct 1998;21:1644-51 [PubMed
PMID: 9773724].

[19] Williams GC, McGregor HA, King D, Nelson CC, Glasgow RE. Variation in perceived
competence, glycemic control, and patient satisfaction: relationship to autonomy
support from physicians.Patient Educ Couns Apr 2005;57:39-45 [PubMed PMID:
15797151].

[20] Nouwen A, Law GU, Hussain S, McGovern S, Napier H. Comparison of the role of
self-efficacy and illness representations in relation to dietary self-care and diabe-
tes distress in adolescents with type 1 diabetes. Psychol Health 2009;24:1-14.

[21] Senécal Nouwen A, White D. Motivation and dietary self-care in adults with dia-
betes: are self-efficacy and autonomous self-regulation complementary or com-
peting constructs?Health Psychol Sep 2000;19:452-7 [PubMed PMID: 11007153].

[22] Xu Y, Toobert D, Savage C, Pan W, Whitmer K. Factors influencing diabetes
self-management in Chinese people with type 2 diabetes. Res Nurs Health
2008;31:613-28.

[23] Bong M, Skaalvik EM. Academic self-concept and self-efficacy: how different are
they really? Educ Psychol Rev 2003;15:1-40.

[24] White RW. Motivation reconsidered: the concept of competence. Psychol Rev
1959;66:297-333.

[25] Bandura A. Self-efficacy: toward a unifying theory of behavioral change. Psychol
Rev 1977;84:191-215.

[26] Senecal C, Nouwen A, White D. Motivation and dietary self-care in adults with di-
abetes: are self-efficacy and autonomous self-regulation complementary or com-
peting constructs?Health Psychol Sep 2000;19:452-7 [PubMed PMID: 11007153].

[27] Guay F, Senécal C, Gauthier L, Fernet C. Predicting career indecision: a self-
determination theory perspective. ] Couns Psychol 2003;50:165-77.

[28] Soenens B, Vansteenkiste M. Antecedents and outcomes of self-determination in
3 life domains: the role of parents’ and teachers’ autonomy support. ] Youth
Adolesc 2005;34:589-604.

[29] Deci EL, Ryan RM. Handbook of self-determination research. NY: University of
Rochester Press; 2002.

[30] Bandura A. Self-efficacy: the exercise of control. New York, NY: Freeman & Co
Publisher; 1997.

[31] Deci EL, Eghrari H, Patrick BC, Leone DR. Facilitating internalization: the self-
determination theory perspective] Pers Mar 1994;62:119-42 [PubMed PMID:
8169757. Epub 1994/03/01. Eng].

[32] De Civita M, Dobkin PL. Pediatric adherence as a multidimensional and dynamic
construct, involving a triadic partnership. ] Pediatr Psychol 2004;29:157-69.

[33] Kyngds H. Support network of adolescents with chronic disease: adolescents’
perspective.Nurs Health Sci Dec 2004;6:287-93 [PubMed PMID: 15507049.
Epub 2004/10/28. Eng].

[34] Kyngds H, Hentinen M, Barlow JH. Adolescents’ perceptions of physicians, nurses,
parents and friends: Help or hindrance in compliance with diabetes self-care?
J Adv Nurs Apr 1998;27:760-9 [PubMed PMID: 9578206. Epub 1998/05/13. Eng].

[35] Kennedy S, Goggin K, Nollen N. Adherence to HIV medications: utility of the
theory of self-determination. Cogn Ther Res 2004;28:611-28.

[36] Williams GC, Lynch MF, McGregor HA, Ryan RM, Sharp D, Deci EL. Validation of
the “important other” climate questionnaire: assessing autonomy support for
health-related change. Fam Syst Health 2006;24:179-94.

[37] Julien E, Senécal C, Guay F. Longitudinal relations among perceived autonomy sup-
port from health care practitioners, motivation, coping strategies, and dietary adher-
ence in a sample of adults with type 2 diabetes. ] Health Psychol 2009;14:457-70.

[38] Greene A. What healthcare professionals can do: a view from young people with
diabetes. Pediatr Diabetes 2009;10:50-7.

[39] Anderson BJ, Vangsness L, Connell A, Butler D, Goebel-Fabbri A, Laffel LMB. Family
conflict, adherence, and glycaemic control in youth with short duration type 1
diabetes. Diabet Med 2002;19:635-42.

[40] Hanna KM, Juarez B, Lenss SS, Guthrie D. Parent-adolescent communication
and support for diabetes management as reported by adolescents with type 1
diabetes.Issues Compr Pediatr Nurs Jul-Sep 2003;26:145-58 [PubMed PMID:
12936698. Epub 2003/08/26. Eng].



S. Austin et al. / Journal of Psychosomatic Research 75 (2013) 153-159 159

[41] Miller-Johnson S, Emery RE, Marvin RS, Clarke W, Lovinger R, Martin M.
Parent-child relationships and the management of insulin-dependent diabetes
mellitus.J Consult Clin Psychol Jun 1994;62:603-10 [PubMed PMID: 8063987.
Epub 1994/06/01. Eng].

[42] Wiebe DJ, Berg CA, Korbel C, Palmer DL, Beveridge RM, Upchurch R, et al. Chil-
dren’s appraisals of maternal involvement in coping with diabetes: enhancing
our understanding of adherence, metabolic control, and quality of life across
adolescence. | Pediatr Psychol 2005;30:167-78.

[43] Benight CC, Bandura A. Social cognitive theory of posttraumatic recovery: the role
of perceived self-efficacy. Behav Res Ther 2004;42:1129-48.

[44] Jang SJ, Smith CA. A test of reciprocal causal relationships among parental super-
vision, affective ties, and delinquency.] Res Crime Delinq Aug 1997;34:307-36
[PubMed PMID: WOS:A1997XQ02700002. English].

[45] Thornberry TP, Lizotte AJ, Krohn MD, Farnworth M, Jang S]. Testing interactional
theory — an examination of reciprocal causal relationships among family, school,
and delinquency.] Crim Law Criminol Spr 1991;82:3-35 [PubMed PMID: WOS:
A1991FT07300003. English].

[46] Robbins RR. An assessment of perceptions of parental autonomy support and control:
child and parent correlates. Department of Psychology, University of Rochester; 1994.

[47] Grolnick WS, Deci EL, Ryan RM. Internalization within the family: The self-
determination theory perspective. In: Grusec JE, Kuczynski L, editors. Parenting
and children’s internalization of values: a handbook of contemporary theory.
New York: Wiley; 1997. p. 135-61.

[48] Toobert D, Glasgow RE. Assessing diabetes self-management: the summary of dia-
betes self-care activities questionnaire. In: Bradley C, editor. Handbook of psycholo-
gy and diabetes. Newark, NJ: Harwood Academic Publishers; 1994. p. 351-74.

[49] Skinner TC, Hampson SE. Social support and personal models of diabetes in
relation to self-care and well-being in adolescents with type 1 diabetes mellitus.
] Adolesc 1998;21:703-15.

[50] Rabiau MA, Knduper B, Nguyen T-K, Sufrategui M, Polychronakos C. Compensato-
ry beliefs about glucose testing associated with low adherence to treatment and
poor metabolic control in adolescents with type 1 diabetes. Health Educ Res
2009;24:890-6.

[51] Bentler PM. EQS 6.1 for Windows [Computer software]. Encino, CA: Multivariate
Software; 2004.

[52] Hu L, Bentley PM. Cutoff criteria for fit indexes in covariance structure analysis:
conventional criteria versus new alternatives. Struct Equ Model 1999;6:1-55.

[53] Marsh HW, Hau KT. Assessing goodness of fit: is parsimony always desirable?
] Exp Educ 1996;64:364-90.

[54] Davey A, Shanahan M], Schafer JL. Correcting for selective nonresponse in the Na-
tional Longitudinal Survey of Youth using multiple imputation. ] Hum Resour
2001;36:500-19.

[55] Peugh JL, Enders CK. Missing data in educational research: a review of reporting
practices and suggestions for improvement. Rev Educ Res 2004;74:525-56.

[56] Hancock GR, Mueller RO. Rethinking construct reliability within latent systems.
Structural equation modeling: present and future: a Festschrift in Honor of Karl

Joreskog [Internet]. Lincolnwood, IL: Scientific Software International; 2001.
p. 195-216.

[57] Marsh HW, Craven R, Debus R. Structure, stability, and development of young
children’s self-concepts: a multicohort-multioccasion study. Child Dev 1998;69:
1030-53.

[58] Kovacs M, Kass RE, Schnell TM, Goldston D, Marsh J. Family functioning and met-
abolic control of school-aged children with IDDM.Diabetes Care Jun 1989;12:
409-14 [PubMed PMID: 2731460. Epub 1989/06/01. Eng].

[59] Gowers SG, Jones JC, Kiana S, North CD, Price DA. Family functioning: a correlate
of diabetic control?] Child Psychol Psychiatry Sep 1995;36:993-1001 [PubMed
PMID: 7593406. Epub 1995/09/01. Eng].

[60] Scholte RH, van Aken MA, van Lieshout CF. Adolescent personality factors in
self-ratings and peer nominations and their prediction of peer acceptance and
peer rejection. ] Pers Assess 1997;69:534-54.

[61] La Greca AM, Auslander WF, Greco P, Spetter D. I get by with a little help from
my family and friends: adolescents’ support for diabetes care. ] Pediatr Psychol
1995;20:449-76.

[62] Antonucci TC, Jackson JS. Social support, interpersonal efficacy, and health: a life
course perspective. In: Carstensen LL, Edelstein BA, editors. Handbook of clinical
gerontology. Elmsford, NY: Pergamon Press; 1987. p. 291-311.

[63] Antonucci TC, Akiyama H. Social support and the maintenance of competence. In:
Willis S, Schaie KW, editors. Societal mechanisms for maintaining competence in
old age. New York: Spinger Publishing; 1997.

[64] Saltzman KM, Holahan CJ. Social support, self-efficacy, and depressive symptoms:
an integrative model. J Soc Clin Psychol 2002;21:309-22.

[65] Fiori KL, Mcilvane JM, Brown EE, Antonucci TC. Social relations and depressive
symptomatology: self-efficacy as a mediator. Aging Ment Health 2006;10:227-39.

[66] Creer TL. Self-management and the control of chronic pediatric illness. In: Drotar
D, editor. Promoting adherence to medical treatment in chronic childhood illness:
concepts, methods, and interventions. Mahwah, NJ: Lawrence Erlbaum Associ-
ates; 2000. p. 95-129.

[67] lannotti R], Schneider S, Nansel TR, Haynie DL, Plotnick LP, Clark LM, et al.
Self-efficacy, outcome expectations, and diabetes self-management in adoles-
cents with type 1 diabetes. ] Dev Behav Pediatr 2006;27:98-105.

[68] King DK, Glasgow RE, Toobert DJ, Strycker LA, Estabrooks PA, Osuna D, et al.
Self-efficacy, problem solving, and social-environmental support are associated
with diabetes self-management behaviors. Diabetes Care 2010;33:751-3.

[69] Aljasem LI, Peyrot M, Wissow L, Rubin RR. The impact of barriers and self-efficacy
on self-care behaviors in type 2 diabetes. Diabetes Educ 2001;27:393-404.

[70] Trief PM, Teresi JA, Eimicke JP, Shea S, Weinstock RS. Improvement in diabetes
self-efficacy and glycaemic control using telemedicine in a sample of older, ethni-
cally diverse individuals who have diabetes: the IDEATel Project. Age Ageing
2009;38:219-25.

[71] Williams GC, Frankel RM, Campbell TL, Deci E. Research on relationship-centered
care and healthcare outcomes from the Rochester Biopsychosocial Program: a
self-determination theory integration. Fam Syst Health 2000;18:79-90.



