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Objective To explore the relationships among impulse control, diabetes-specific self-efficacy, and diabetes
management behaviors among emerging adults with type 1 diabetes. Methods A total of 204 high school
seniors (M =18.25 years, SD = .45, 55.9% females) with type 1 diabetes self-reported on impulse control,
diabetes-specific self-efficacy, and diabetes management behaviors during the past 3 months. Mediation and
path analyses were used to address aims. Results Greater impulse control was associated with better dia-
betes management among these emerging adults. In addition, diabetes-specific self-efficacy partially mediated
the relationship between impulse control and diabetes management. Conclusions Impulse control and
diabetes-specific self-efficacy may be important in the management of type 1 diabetes among emerging
adults. Diabetes-specific self-efficacy may play an important role in successful diabetes management among

youth with lower impulse control.
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The developmental period of emerging adulthood is con-
sidered a critical time for those with type 1 diabetes (Peters
& Lafell, 2011; Weissberg-Benchell, Wolpert, & Anderson,
2007), and this period is known for poor diabetes
outcomes (Wysocki, Hough, Ward, & Green, 1992).
Emerging adulthood is marked by increasing freedom
(Arnett, 2000) and by numerous transitional events such
as leaving the parental home or attending college (Arnett,
2000; Furstenberg, Rumbaut, & Settersten, 2005). This
transitional period is proposed to be challenging relative
to potential indicators of success or difficulties reflected in
diabetes outcomes (Hanna, 2011). Indeed, the diabetes
outcome of glycemic control declines during this period
(Bryden et al., 2001; Insabella, Grey, Knafl, & Tamborlane,
2007) and is linked to diabetes management (Hood,
Peterson, Rohan, & Drotar, 2009). Studies have confirmed
that diabetes management is important to target when

trying to maintain glycemic control during challenging
transitions known to disrupt diabetes care routines
(Balfe, 2009; Ramchandani et al., 2000).

Diabetes management is proposed to be associated
with impulse control in the emerging adulthood framework
guiding this study (Hanna, 2011). Impulse control is the
ability to delay gratification to achieve goals (Casey, Getz,
& Galvan, 2008), the inhibitory control element of execu-
tive functioning (Garner, 2009), and particularly important
developmentally during emerging adulthood (Steinberg,
2008). This developmental cognitive process is associated
with biological changes in the prefrontal cortex, which is
immature into the mid to late 20s (Casey et al., 2008).
Developmental changes occur in the balance between
impulsivity and impulse control during the transition
from adolescence into young adulthood (Steinberg,
2007). Impulsivity, the tendency to put greater emphasis
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on rewards related to immediate outcomes, occurs due to
motivated reward-seeking in the absence of impulse
control, the ability to value a delayed, potentially larger
reward (Monterosso & Ainslie, 1999; Solnick, Kannenberg,
Eckerman, & Waller, 1980). Impulsivity implies heigh-
tened reactivity to proximal cues, which may compete
with behaviors relative to outcomes that may seem equivo-
cal and distal (Steinberg, 2007; Steinberg et al., 2008). For
example, in the case of diabetes management, an emerging
adult enrolled in college might be distracted by proximal
cues related to a social event and forget about checking his
or her blood glucose level, which is needed for the distal
outcome of glycemic control. Support for the importance
of this developmental process to health behaviors is docu-
mented in the general youth literature indicating that less
self-control is associated with behaviors that risk one’s
health (Patock-Peckham, Cheong, Balhorn, & Nagoshi,
2001; Piquero, Gibson, & Tibbetts, 2002; Steinberg,
2008; Tangney, Baumeister, Boone, 2004). Further, execu-
tive functioning has been reported to be associated with
diabetes management among youth with type 1 diabetes
(McNally, Rohan, Pendley, Delemater, & Droter, 2010;
Graziano et al., 2011), supporting the importance of cog-
nitive functioning for youth with diabetes. However,
impulse control has garnered less attention for its relation-
ship with diabetes management.

Diabetes management is also proposed to be associ-
ated with diabetes-specific self-efficacy in this emerging
adulthood framework (Hanna, 2011). Self-efficacy is
one’s perceived confidence in one’s abilities to perform
specific behaviors (Bandura, 1997), in this case, diabetes
management. This individual characteristic is assumed to
be especially salient for these autonomous youth (Hanna,
2011) who have great freedom (Arnett, 2000) and primary
responsibility for diabetes care (Hanna et al., 2011).
Indeed, diabetes self-efficacy is well-known to be associated
with diabetes management among youth with diabetes
(Berg et al., 2011; Helgeson, Honcharuk, Becker, Escobar,
& Siminerio, 2011; Iannotti et al., 2006; Johnston-Brooks,
Lewis, & Garg, 2002; Ott, Greening, Palardy, Holderby, &
DeBell, 2000; Stewart et al., 2003). In addition, diabetes
self-efficacy is considered an important variable to target in
interventions to improve management (lannotti et al.,
2006) and may be particularly important for youth in
this developmental period. Impulse control, a neurocogni-
tive developmental process (Steinberg et al., 2008), may be
a challenging factor on which to intervene; however, dia-
betes management may be amenable to interventions
through self-efficacy, a learned behavior (Bandura, 1977).

From a social cognitive perspective, diabetes-specific
self-efficacy may represent a mechanism to ‘‘balance” the

demands of diabetes management and the enhanced
sensation-seeking and impulsivity associated with the tran-
sition from adolescence to adulthood. For example, when
emerging adults with lower impulse control are introduced
to a new situation with novel proximal cues, they may be
especially challenged in their diabetes management. This,
in turn, may lead them to develop poor diabetes-specific
self-efficacy and negatively impact their diabetes manage-
ment. On the other hand, youth with high self-control may
have had greater success in managing diabetes in the past
and developed greater confidence in their skills, which
serve them well in managing diabetes in novel (for them)
social situations such as a fraternity party. This suggests a
model in which diabetes-related self-efficacy mediates the
relationship between impulse control and diabetes man-
agement. Although no studies have been conducted
looking specifically at relationships among impulse control,
diabetes-specific self-efficacy, and diabetes management
suggesting
inter-relationship in other youth behaviors. For example,

behavior, there is evidence such an
self-efficacy has been found to fully mediate the relation-
ship between impulsivity and marijuana use among youth,
with higher levels of self-efficacy reducing the association of
impulsivity to marijuana use (Hayaki et al., 2011).
Because there is little research in the diabetes area on
the relationships among developmental cognitive proces-
ses, specifically impulse control, diabetes self-efficacy,
and diabetes management, this is an exploratory study.
The purposes of this study were to (a) examine the rela-
tionship between impulse control and diabetes manage-
ment and (b) test diabetes-specific self-efficacy as a
mediator of this relationship. A better understanding of
these relationships may inform diabetes management inter-
ventions around diabetes-specific self-efficacy and impulse
control, salient for youth during this developmental period.

Methods
Study Design

This report is on baseline data collected as part of a longi-
tudinal study on the transition to young adulthood among
adolescents with type 1 diabetes. Because the cross-
sectional relationships among impulse control, diabetes-
specific self-efficacy, and diabetes management have not
yet been established, this exploratory study used baseline
data before examining this in a longitudinal manner.
Further, baseline data, before graduating from high
school, moving out of parental homes, and enrolling in
college or beginning employment, were used to control
for the influence of transitional events common for this
age-group (Arnett, 2000; Furstenberg et al., 2005).
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Participants and Procedure

Youth in the early years of emerging adulthood (17-19
years old) with type 1 diabetes were recruited in their
senior year of high school. Inclusion criteria were as fol-
lows: diagnosis of type 1 diabetes for at least 1 year, able to
speak and read English, in the last 6 months of high
school, and living with a parent or guardian. Exclusion
criteria were diagnosis of psychiatric disorder or other con-
dition that would interfere with diabetes management or
the potential for independence from parents. Participants
were recruited from outpatient diabetes clinics staffed by
medical school faculty, from a private hospital outpatient
clinic, and from a regional diabetes care center. Patients
and their parents received a letter and/or a flier from their
primary diabetes physician. Enrollment was either face to
face in the clinic or via telephone. The study received
Institutional Review Board approval, and written con-
sents/assents were obtained (youth consent for those
aged >18 years and parental/guardian consent/youth
assent for those aged <18 years of age). For completion
of baseline data collection, monetary incentives of $50
were provided to the participants. The participation rate
was 85%, and those who refused were more likely to be
younger (p <.01), male (p=.03), and African American
(p <.0D.

Participant Characteristics

A total of 204 participants provided complete information
on impulse control, diabetes-specific self-efficacy, and dia-
betes management. Sample characteristics are described in
Table I. The mean (standard deviation) participant age was
18.25 years (.45), with an average duration since being
diagnosed with diabetes of 8.45 years (3.96) and a mean
glycosolated hemoglobin (HbAlc) level of 8.98% (1.76).
The sample had a higher proportion of females (55.9%)
and was mostly white (92.7%). Most of the participants’
parents were married (60.8%). Most fathers had at least a
high school diploma (92.5%), with 38.5% holding a bach-
elor’s or higher degree. Most mothers also had at least a
high school diploma (95.6%), with 33.0% holding a bach-
elor’s or higher degree.

Measures

Participants self-completed questionnaires, collected pre-
dominately by Web-based entry (N=138). However, for
those who chose not to use a computer (N =66), paper
copies were mailed, and self-addressed stamped envelopes
were provided for their return. Participants who completed
measures via paper and pencil did not statistically (>.05)
differ in age, gender, fathers’ education level, or insurance

Table I. Sociodemographic and Diabetes-Related
Characteristics (N =204)

Characteristics of youth Number (%)

Gender
Female 114 (55.9)
Male 90 (44.1)
Race
African American 11 5.4
White 189 (92.7)
Other 4 2.0
Insulin administration
Pump 95 (46.6)
Injection 109 (53.49)
Insurance status
Private/Commercial 129 (65.8)
Public — Medicaid 26 (13.3)
Other 41 (20.9)
Diabetes management regimen
Conventional 13 (6.9
Flexible 191 (93.6)
Characteristics of parents
Parents’ marital status
Married 124 (60.8)
Divorced 55 (27.0)
Never married 11 5.9
Separated 6 (2.9
One or both dead 8 (3.9
Father’s education
<12 years 15 (7.5)
High school 91 (45.5)
Two-year degree 17 (8.5)
Four-year degree 50 (25.0)
Graduate degree 27 (13.5)
Mother’s education
<12 years 9 (4.4
High school 92 (45.3)
Two-year degree 35 (17.2)
Four-year degree 45 (22.2)
Graduate degree 22 (10.8)

status from those who completed via the Web-based pro-
gram. However, these two groups of participants did stat-
istically differ (<.05) in race, parents’ marital status,
mothers’ education level, HbAlc, and insulin administra-
tion. More of those using paper and pencil were African
American, had poorer glycemic control, and had less use of
pumps as the method of insulin administration, whereas
more of their parents were divorced, and their mothers had
lower levels of education. Owing to the underlying differ-
ences between paper-based and Internet-based respond-
ents, a propensity score for type of data completion
(Web vs. paper) was calculated from the variables of
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race, parents’ marital status, mothers’ education level,
HbAlc, and insulin administration (injection vs. pump).

Sociodemographic and Diabetes-Related Data
Participants were asked to self-report their age, gender, and
race/ethnicity, as well as parents’ education and marital
status. Because the larger study is a longitudinal field
study of the natural transition to young adulthood, gly-
cemic control (HbAlc) was assessed using assays obtained
from medical records from participants’ current health care
provider. Adjusted HbAlc values were calculated by taking
the original HbAlc value and subtracting the bias as
determined by the College of American Pathologists survey
data (www.ngsp.org/CAP). The bias value is unique to the
assay method and thus normalizes all values by the exact
assay used at the clinics. Although the intent was for assays
reflecting the past 3 months, 20% of the sample did not
have an HbAlc value available during this 3-month
window, which is typical of this age group that is known
to not have consistent 3-month appointments (Wysocki et
al., 1992). For this group, we used the closest HBAlc in
this report because we are using it to describe the sample
and not to predict HbAlc. The median time interval from
HbAlc assessment date to baseline data collection was
42.9 days (SD =82.3).

Diabetes Management

Diabetes management was measured by the Emerging
Adult Diabetes Management Self-Report developed for
this study, which measures 24 management tasks related
to diet, exercise, blood glucose testing, insulin administra-
tion, and hypoglycemia management for both conventional
and flexible regimens. This measure is an adaptation of the
Diabetes Self-Management Profile (DSMP) (Harris et al.,
2000) from an interview format for use with adolescents
to a self-report for cognitively mature emerging adults.
Participants were asked to respond to how often they
performed certain tasks or what changes were made to
their regimen, given specific situations during the past
3 months. Responses were summed providing a potential
range of 0-84 for total management, with higher scores
indicating better overall management. The original DSMP
and recently published self-report adaptations have been
shown to be valid, with a documented relationship with
glycemic control (Harris et al., 2000; Markowitz et al.,
2011; Wysocki, Buckloh, Antal, Lochrie, & Taylor,
2011). Good reliability has been demonstrated for the ori-
ginal DSMP total (Cronbach
alpha=.77) and for the self-report scale in the current
study (Cronbach alpha =.81).

management  scale

The Diabetes-Specific Self-Efficacy Scale

The Diabetes-Specific Self-Efficacy Scale (Littlefield et al.,
1992) measured youth’s confidence in their abilities to
perform seven diabetes management tasks related to diet,
glucose monitoring, insulin administration, and exercise.
For this study, the scale was revised, adding an eighth item
to differentiate managing hypoglycemia and hyperglycemia,
as well as to reflect contemporary treatment. Participants
were asked to grade themselves on how well they could do
the tasks, ranging from an “A+" designating “could not do
better” to an “F” designating “‘you are a disaster.” The
responses were summed for a total score that could
range from 8 to 72, with higher scores indicating better
self-efficacy. The scale has been shown to be reliable, with a
Cronbach alpha of .78 for the seven-item scale reported by
the developers (Littlefield et al., 1992). With this sample,
the Cronbach alpha was .85 for the eight-item scale.

Impulse Control

Impulse control was measured by the Impulse Control
subscale of the Self-regulation Questionnaire (Neal &
Carey, 2005). This 11-item subscale measures the respond-
ents’ delay of gratification or inhibitory control in relation
to actions, decisions, and plans. Respondents were asked
to respond with the degree to which the statement
described them from strongly disagree (1) to strongly agree
(5). Items reflecting lack of abilities were reverse scored.
Then, impulse score responses were summed for a total
score, with a potential range of 11-55 and higher scores
reflecting greater control. The developers reported good
reliability, with an alpha of .84 in a sample of college stu-
dents and validity shown by a positive correlation with
Rosenbaum’s (1980) measure of self-control and a negative
correlation with Eysenck and colleagues’ (1985) impulsiv-
ity measure (Neal & Carey, 2005). The Cronbach alpha
was .86 with the sample in this study.

Statistical Analysis

To test for the association of impulse control with diabetes
management and the possible mediating effect of
self-efficacy, path analysis methods were used. These ana-
lyses were used to test for direct and indirect (mediating)
effects of the independent and mediating variables. All vari-
ables were used in their continuous form.

Since testing mediation using path analysis is a newer
method than Baron and Kenny’s (1986) method, Baron
and Kenny’s analysis steps (Hayes, 2009) were used to
confirm the path analytic results. We follow Baron and
Kenny’s four steps: (1) show that there is a significant
association between the outcome and predictor variables
using regression analysis, (2) show that there is a
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significant association between the predictor and mediating
variable using regression analysis, (3) use regression ana-
lysis with both the predictor and mediating variable on the
outcome variable, and (4) show that the mediating variable
causes the association between the predictor and outcome
variable to become either non-significant (for complete
mediation) or less significant (for partial mediation).

Respondents who used paper-based questionnaires
differed from those choosing Web-based responses on
race, parents’ marital status, mothers’ education level,
HbAlc, and insulin administration (injection vs. pump).
One way to control for those differences would be to in-
clude those five variables in the regression model.
However, sample size was not large enough to support
inclusion of an additional five covariates. As an alternative,
those five variables were incorporated into a logistic regres-
sion model to estimate probability of use of a paper-based
questionnaire. That estimated probability, also referred to
as a propensity score, of using a paper-based questionnaire
was then incorporated as a covariate within the regression
model to control for the potential influence of those five
extraneous variables on the outcome variable. Use of pro-
pensity scores is a commonly used method to control for
multiple extraneous factors while preserving degrees of
freedom and power (Klungel et al., 2004).

Conformance to statistical assumptions was tested for
all models. Proc Tcalis was used for the path analysis. All
analyses were performed using SAS v9.2, SAS Institute,
Cary, NC.

Results

The augmented correlation matrix used for the path ana-
lysis is provided in Table II. Correlations ranged from .47
to .71, with all correlations being statistically significant at
p <.001. Figure 1 presents the model and path analysis
results. As the model was saturated, model fit was perfect.
Statistically significant, positive direct effects were
identified for impulse control on both diabetes-specific
self-efficacy and diabetes management, as well as a direct
effect for diabetes-specific self-efficacy on diabetes manage-
ment. A statistically significant indirect effect was found for
impulse control on diabetes management operating
through self-efficacy (indirect effect=.35, p <.001). The
presence of both direct and indirect effects for impulse
control indicates partial mediation.

Using Baron and Kenny’'s method, both impulse
control (predictor) and diabetes-specific self-efficacy (me-
diator) are significantly associated with diabetes manage-
ment in the bivariate models (p <.001 for both).

Multivariate regression, with both impulse control and

Table Il. Augmented Correlation Matrix Used for Path Analysis

Impulse Diabetes-specific Diabetes
control self-efficacy management
Impulse control 1.00
Diabetes-specific self-efficacy ~ 0.55 1.00
Diabetes management 0.47 0.71 1.00
Mean 41.19 52.86 49.88
Variance 52.70 133.72 134.62

diabetes-specific ~self-efficacy in the model, shows a
continued significant association between diabetes man-
agement and self-efficacy (p <.001), but not between dia-
betes management and impulse control (p=.053),
indicating complete mediation.

The path analysis method agrees with the Baron and
Kenny method, both indicating that diabetes-specific
self-efficacy mediates the relationship between impulse
control and diabetes management. The path model sug-
gests partial mediation, as the impulse control — diabetes
management direct effect was significant (p =.0496),
whereas the Baron and Kenny model suggests complete
mediation (p=.0526), but the associations are very

similar.

Discussion

These findings extend existing evidence on the importance
of cognitive functioning for diabetes management
(Graziano et al., 2011; McNally et al., 2010) by providing
insight into a specific cognitive process for this develop-
mental period. Our findings suggest that emerging adults
with type 1 diabetes who have low impulse control may
experience difficulties with diabetes management. This
finding is consistent with the evidence on the association
of poor impulse control with other behaviors that risk one’s
health (Hayaki et al., 2011; Steinberg, 2008; Tangney et al.,
2004; Patock-Peckham et al., 2001; Piquero, 2002). In
addition, our results show that the association between
impulse control and diabetes management behaviors is
partially mediated by diabetes-specific self-efficacy. This
reinforces the importance of diabetes self-efficacy demon-
strated in other studies of youth with diabetes (Berg et al.,
2011; Helgeson et al.,, 2011; Iannotti et al., 2006;
Johnston-Brooks et al., 2002; Ott et al., 2000; Stewart et
al., 2003). Importantly, this finding is consistent with
findings that self-efficacy was a mediator between impulse
control and another health behavior (Hayaki et al., 2011).

The findings from this study suggest a need for further
studies during this developmental period known for
instability (Arnett, 2000; Furstenberg et al., 2005). Longi-
tudinal studies could examine how changes in living and
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el=0.84

Diabetes-specific

V Self-efficacy 0.64*
Impulse Diabetes
Control Management

0.12*

e2=0.70

* All paths are significant at p < .05

Figure 1. Path analysis. *All paths are significant at p <.05.

educational situations influence diabetes management in
relation to impulse control and diabetes-specific self-
efficacy. Previous research suggests that changes in living
situations interface with diabetes outcomes (Hanna et al.,
2011). Parent—youth relationships and parental involve-
ment, known to be influential to diabetes outcomes
(Anderson et al., 2002; Berg et al., 2011; Helgeson, Rey-
nolds, Siminerio, Escobar, & Becker, 2007; Wysocki et al.,
2009), also could be examined in association with impulse
control, self-efficacy, and management among youth with
diabetes. Finally, research is advocated to determine
whether interventions targeting self-efficacy for those with
lower impulse control can be successful in maintaining or
improving diabetes management.

Several limitations to this study should be considered.
First, findings only can be generalized to similar populations
of emerging adults with type 1 diabetes: predominately
Caucasian; living with parents who are married and have
at least a high school education or beyond; and in relatively
poor glycemic control, not meeting the American Diabetes
Association goal of a HbAlc of <7.5% (Silverstein et al.,
2005). These cross-sectional data, taken from part of a
larger, longitudinal study on the transition of young adults
with diabetes, only captured baseline measures. Both
impulse control and diabetes-specific self-efficacy may be
susceptible to change over time and to changes in living
and educational situations, and these individuals may
learn ways to adapt over time. Additionally, these data
were self-reported, and we did not seek validation from
cross-informant sources. Nonetheless, this study offers in-
sight into a potential explanation for diabetes management
based on impulse control and diabetes-specific self-efficacy.

Once there are more findings in this area, health care
professionals working with emerging adults could consider
self-efficacy and impulse control in their transition plann-
ing. Emerging adults with diabetes could be assessed for
their level of impulse control and self-efficacy, as those
with lower impulse control and self-efficacy may experience

difficulties with diabetes management. Health care profes-
sionals potentially could also incorporate strategies, such as
role playing, to increase self-efficacy (Bandura, 1997), espe-
cially for those with low impulse control.
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