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Objective: The purpose of the studywas to determinewhether resilience, defined by cognitive adaptation theory,
predicted emerging adulthood outcomes among youth with and without type 1 diabetes.
Methods:Youthwith (n=118) andwithout type 1 diabetes (n= 122), whowere part of a previous longitudinal
study during adolescence, completed on-line questionnaires during their senior year of high school and one and
two years later. They were average age 18, 53% female, and 93% white. Questionnaires assessed cognitive
adaptation theory (CAT) indicators (self-esteem,mastery, optimism) and psychological, relationship, behavioral,
vocational, and, for those with diabetes, diabetes outcomes.
Results: The CAT index at baseline predicted reduced psychological distress, enhanced psychological well-being,
increased friend support, reduced friend conflict, the presence of romantic relationships, reduced likelihood

of romantic breakups, higher GPA, higher work satisfaction, and lower work stress during the transition to
emerging adulthood. Among those with diabetes, the CAT index predicted better self-care behavior and revealed
amarginal relation to better glycemic control. Analyses controlled for baseline levels when appropriate. Findings
were stronger one year than two years post high school graduation, and findings were stronger for those with
than without diabetes. Youth with diabetes also scored lower on the CAT index than youth without diabetes.
Conclusions: These findings suggest that the implications of CAT include not only psychological health but also
relationship, vocational, and diabetes outcomes. Those who score lower on CAT indicators should be identified
as children so that interventions designed to enhance resilience can be implemented.
© 2014 Elsevier Inc. All rights reserved.
Introduction

Early research in the field of health psychology focused on pathology
and identifying risk factors for poor psychological and physical health.
Over the past couple of decades, the field has experienced a paradigm
shift as investigators have moved from a disease model that focuses
on variables that place one at risk for poor health to a resilience model
that identifies variables that predict adapting to and flourishing under
adversity [1]. Research has shown that many people fare well after
trauma, stressful life events, and threats to health. For example,
as early as 1988, Wallender et al. [2] found that themajority of children
with chronic physical problems did not experience significant psycho-
logical problems, although they were at increased risk for adjustment
difficulties. More recently, a meta-analytic review of the literature
showed that childrenwith diabetes weremore depressed than children
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without diabetes [3], but effect sizes were small and decreasing over
time, suggesting that the majority of children with diabetes are not
depressed and do not suffer from major psychological problems.
In our research comparing youth with to those without diabetes, we
found relatively few differences [4]. Because many people seem to
fare well under conditions of adversity, researchers have begun to
investigate the factors that predict these positive outcomes.

Resilience is one name that has been assigned to factors that protect
one from the negative sequele that accompany major stressors and
promote successful adaptation to adversity [1]. Resilient people are
said to recover more quickly from stress and maintain a high level of
functioning throughout adversity [1,5]. In the area of life-span develop-
ment, resilience is described in the context of maintaining and optimiz-
ing psychological health throughout an accumulation of life challenges
[6]. Resilient people are not only able to maintain normal functioning
but can experience growth as they confront the normative losses,
threats, and opportunities that pervade the lifespan. This framework
suggests that resilience might be an important construct to examine
as people navigate developmental challenges, such as the transition to
emerging adulthood.

http://crossmark.crossref.org/dialog/?doi=10.1016/j.jpsychores.2014.09.013&domain=pdf
http://dx.doi.org/10.1016/j.jpsychores.2014.09.013
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Emerging adulthood is the period of development between the
ages of 18 and 25—a period that is distinct from adolescence and
young adulthood [7]. This stage of development is a relatively recent
phenomenon, appearing over the last centurywhen key events that for-
merly defined the onset of adulthood, such as employment, marriage,
and parenthood, were postponed. It is during emerging adulthood
that youth explore possibilities in the areas of work and love and
make choices that will define themselves as adults [7]. From a vocation-
al perspective, the majority of youth graduate from high school and go
on to further their education or enter the labor force. From a relational
perspective, young adults separate from their families of origin and
form attachments to peers, including romantic partners. According to
Arnett [7], “Emerging adulthood is a time of life when many different
directions remain possible… when the scope of independent explora-
tion of life's possibilities is greater for most people than it will be at
any other period of the life course.” (p. 469).

Emerging adulthood also is the period of development that is associ-
ated with the highest rate of risk behaviors [7]—perhaps because of the
increased freedom that this period brings. This age group has the
highest rate of alcohol/drug usage, unprotected sex, and driving while
intoxicated [8]. There is some evidence that depressive symptoms
peak in young adulthood [9], and reports of stress are higher during
emerging adulthood than any other point in the lifespan [10]. Emerging
adulthood is also an important developmental period inwhich to exam-
ine disturbed eating behavior, as the age of onset for bulimia is late
adolescence and early adulthood [11]. Thus, emerging adulthood is a
period associated with increased risk as well as increased opportunities
[12]. Despite the fact that emerging adults face numerous challenges,
this group of people has only recently come to the forefront of
researchers' agendas.

In the present paper, we examine resilience in the context of the
transition to emerging adulthood, using cognitive adaptation theory
[13] as a framework for conceptualizing resilience. According to cogni-
tive adaptation theory, traumatic events threaten people's assumptions
about the self and the world—specifically, assumptions that one has
personal control over what happens to the self, that the self is good
(i.e., esteem), and that positive events are more likely to occur than
negative events [13]. One way that people successfully adjust—that is,
cognitively adapt—is to find ways to regain a sense of control, esteem,
and optimism. That is, cognitive adaptation theory argues that resilient
people are those who can maintain high self-esteem, high personal
control, and high optimism in the face of challenges and trauma [13].
Although cognitive adaptation theory has been widely applied to
threats to health [14,15], it is not a framework that has been used to un-
derstand adaptation to developmental challenges, such as the transition
to emerging adulthood. Yet, cognitive adaptation theory may be partic-
ularly useful in predicting successful adjustment to this transition.
Emerging adulthood is characterized as a period of instability [16]. The
fluctuations that occur in roles, relationships, and living arrangements
during emerging adulthood—even if positive—may be stressful. Because
resilience generally and cognitive adaptation theory specifically is about
adapting to change, emerging adulthood is an important context
in which to study the implications of these personal characteristics.
The stress associated with emerging adulthood could be effectively
managed by high levels of self-esteem, mastery, and optimism. In the
present paper, we ask whether these components of cognitive adapta-
tion theory can promote successful adjustment to the transition to
emerging adulthood. We are not only interested in psychological out-
comes and risk behaviors, but also outcomes that are relevant to the
changes that emerging adults experience in relationships and vocation.

Cognitive adaptation theory also is considered to be especially adap-
tive under conditions of high risk or severe threat. For example, Helgeson
[17] showed that perceived control, a component of cognitive adaptation
theory, predicted less distress among cardiac patients 3 months later
only among those with a worse prognosis and those who had been
rehospitalized. In another study of people with heart disease, a cognitive
adaptation index composed of self-esteem, optimism, and control pre-
dicted better adjustment 6 months later, especially so for those who
experienced a recurrent event in the intervening 6 months [18]. The
more severe the threat or risk factor, the more important it may be to
maintain high levels of optimism, self-esteem, and perceived control.

One group of “at-risk” emerging adults are thosewith type 1 diabetes.
Type 1 diabetes is an autoimmune disorder characterized by an inability
of the pancreas to produce insulin, an essential metabolic hormone.
Taking care of type 1 diabetes requires monitoring food intake and
blood glucose levels, injecting insulin on a regular basis, engaging in
physical exercise, and adjusting insulin levels depending on the outcomes
of the aforementioned activities. There is some evidence that cognitive
adaptation indicators are related to positive outcomes among those
with type 1 diabetes. In a study of adults with diabetes, a resilience
index defined by optimism, self-esteem, and self-efficacy buffered the
effects of stress on glycemic control one year later [19]. Luycks and
Seiffge-Krenke [20] found that a positive self-concept which included a
positive body image and mastery predicted better glycemic control over
the transition from adolescence to emerging adulthood.

Because type 1 diabetes is a health threat, we predict that cognitive
adaptation indicators will be more predictive of positive health
outcomes among those with than those without type 1 diabetes.
There are several reasons that emerging adulthoodmay be a particular-
ly difficult transition for youthwith type 1 diabetes to negotiate. Emerg-
ing adults with type 1 diabetes not only have to take on more of the
responsibilities for the daily care of diabetes but also have to transition
from the pediatric health care system to the adult health care system—a
transition that is characterized by numerous difficulties [21]. Finally, the
previously described challenges of emerging adulthood may be even
more stressful for those with type 1 diabetes. Research has shown that
adults with diabetes are more likely than those without diabetes to
suffer from depressive symptoms [22]. Research also has shown
that people with diabetes—especially females—are at increased risk
for eating disorders compared to those without diabetes [23], and
disturbed eating behavior is linked to diabetes-related complications
[24]. Risk behaviors, especially alcohol use, can be more problematic
for emerging adults with than without type 1 diabetes because alcohol
increases blood sugar levels and impairs judgment that may be needed
to enact appropriate self-care behavior.

Thus, cognitive adaptation indicators might be especially predictive
of good adjustment to the transition to emerging adulthood for those
with type 1 diabetes because these individuals face greater challenges
than thosewithout type 1 diabetes. This prediction would be consistent
with research on cognitive adaptation theory that shows cognitive
adaption indicators reveal stronger relations to good health outcomes
under conditions of more severe threat.

The goal of the present study is to examinewhethermarkers of cogni-
tive adaptation theory during youths' senior year of high school predict
emerging adulthood outcomes one year later and two years later, when
the vast majority of youth leave home. A second goal is to test whether
the relation of cognitive adaptation indicators to outcomes is stronger
for thosewith thanwithout type 1 diabetes, as youthwith type 1 diabetes
face additional strains during this transition.Wealso explored interactions
with sex because sex differences in mental health are pervasive [25], but
did not make specific predictions. We examined psychological, relational,
behavioral, vocational, and, for youth with diabetes, disease-related out-
comes. Because cognitive adaptation indicators are expected to predict
lower levels of distress as well as higher levels of well-being, we examine
both positive and negative outcomes within each of these domains.

Method

Participants

Participants were recruited from a previous longitudinal study on
the transition through adolescence (see 4 for details). Adolescents
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with diabetes were recruited from a local Children's Hospital, when
they were average age 12, in the 5th, 6th or 7th grade, had been
diagnosed with diabetes for at least one year, and had no other
major chronic illnesses. Healthy adolescents who were in grades 5,
6, and 7 and had no major chronic illness were recruited from two
sources: health fairs at area malls and a local pediatric physician
network. Of the 132 youth with diabetes and the 131 youth without
diabetes who participated in that study, 118 (89%) emerging adults
with diabetes and 122 (93%) emerging adults without diabetes
agreed to participate in the present study when contacted in their
senior year of high school. Participants in both groups were on
average age 18 at study start; themajority were Caucasian; and approx-
imately half the sample was female. Demographic characteristics of the
two groups during their senior year of high school (Time 1 [T1]) are
shown in Table 1.

Procedure

Institutional Review Board approval was obtained prior to study
commencement. Because participants would be leaving home and pos-
sibly the geographic area over the course of the study, all instruments
were administered via on-line questionnaires. Informed consent from
parents and assent from youth was obtained by mail during the senior
year of high school. When participants turned 18 years old, they were
contacted to provide informed consent as adults. Youth then completed
an on-line questionnaire during their senior year of high school that
assessed aspects of cognitive adaptation theory, psychological well-
being, and risk behaviors. One year later (Time 2 [T2]) and two years
later (Time 3 [T3]), participants were emailed a link to a similar
on-line questionnaire that also included questions about college and
work. If participants had difficulty completing the questionnaire
on-line, we mailed them a paper version of the questionnaire. Paper
questionnaires were completed by 12% of the sample at T1, 12% at T2,
and 20% at T3. There were no differences in demographic or medical
variables betweenparticipantswho completed thequestionnaire online
or via paper.

Instruments

Some demographic variables were assessed in the earlier study
(e.g., race, social status [26]), household structure, birthdate). At T1,
body mass index (BMI) was assessed via self-report of height and
weight, and those with diabetes were asked about their insulin delivery
method. At T2 and T3, respondents were asked if they were attending
college, if theywereworking, and if they lived at home. All of the instru-
ments listed belowwere administered at all three waves of assessment,
unless otherwise noted. In some cases, we developed composite indices
among variables that were highly correlated and meant to represent a
Table 1
Participant demographics.

Diabetes (n = 118) Controls (n = 122)

Sex 53% female 53% female
Race 93% white 93% white
Social statusa 42.38 (11.16) 46.45 (13.70)
Household structure (%mom/dad) 75% 76%
T1 Age 18.13 (.40) 18.03 (.50)
T1 Body mass indexa 25.76 (4.16) 24.07 (4.71)
T1 Insulin delivery method 56% pump
T2 Full-time college (%) 75% 74%
T2 Working (%) 49% 52%
T2 Living at home (%) 38% 37%

Note: Sex, race, social status, household structure, and birthdate were collected from the
original study when participants were average age 12 [4]. Social status was measured
with the four-factor Hollingshead Index [26].

a Health status difference at p b .05
single conceptual construct. Those indices, their components variables,
and internal consistencies are shown in Table 2.

Cognitive adaptation indicators

We measured self-esteem with the 10-item Rosenberg Self-Esteem
Scale [27], mastery with Pearlin and Schooler's mastery scale [28],
and optimism with the 8-item Life Orientation Test [29]. All of these
instruments have been widely used with young adults and have
well-established reliability and validity. Because the three scales
were correlated at T1 (r's ranged from .68–.70, p's b .001), T2 (r's ranged
from .64 to .73, p's b .001), and T3 (r's ranged from .67 to .71, p's b .001),
we created a cognitive adaptation theory (CAT) index for each time
of assessment.

Psychological outcomes

Psychological distress was measured with three scales: the 20-item
Center for Epidemiologic Study Depression Inventory [30]; the UCLA
Loneliness Scale, Version 3 [31]; and the abbreviated form (4-item)
of the Perceived Stress Scale [32]. All of these scales have well-
established reliability and validity and have been widely used with
young adults. The three scales were correlated .53 to .70 at T1, .57
to .71 at T2; and .37 to .68 at T3 (all p's b .001). Because they
were conceptually similar and moderately to highly correlated, we
standardized the three scales and averaged them into a single
psychological distress index.

Psychological well-being was measured with the 5-item Satisfaction
with Life Inventory [33] and the Purpose in Life subscale from Ryff's
Well-Being Inventory [34]. These two scales were correlated .43, .41,
and .38 at T1, T2, and T3, respectively. Because both of these scales
focused on the positive aspects of psychological health and were
empirically correlated, we standardized the two scales and averaged
them into a single psychological well-being index.

We administered two subscales from the valid and reliable Eating
Disorder Inventory [35]: drive for thinness (excessive concern with
dieting, preoccupation with weight) and bulimia (episodes of
uncontrollable eating or bingeing). Three items from the drive for
thinness scale were removed because they are biased by the
presence of diabetes [36]. Their inclusion in previous research has
artificially inflated the presence of eating disturbances among people
with diabetes. Because the two scales were correlated at each wave
of assessment (r's = .65, .66, and .54, respectively), we combined
the two into an eating disturbance index.

We sought to develop composite indices to reduce the number
of analyses and guard against type 1 error. We note that the intercorre-
lations of the variables that comprised each index was generally
Indices, components, and internal consistencies.

T1 T2 T3

Cognitive adaptation index Optimism .78 .78 .83
Mastery .75 .80 .75
Self-esteem .88 .91 .89

Psychological distress depressive symptoms .89 .93 .92
Loneliness .84 .86 .87
Perceived stress .72 .76 .75

Psychological well-being Life satisfaction .90 .92 .88
Purpose in life .73 .77 .79

Disturbed eating behavior Drive for thinness .91 .91 .91
Bulimic symptoms .82 .85 .88

Friend support Intimacy .88 .87 .86
Emotional support .90 .90 .89
Instrumental support .84 .82 .84

Friend conflict Impatience .80 .82 .85
Insensitivity .84 .83 .85
Interference .68 .70 .72
Rejection .84 .85 .78



1 In response to a reviewer's suggestion,we examinedwhether social statusmoderated
the relations of the cognitive adaptation index to outcomes. On four occasions this interac-
tion was significant: T2 wellbeing, T3 wellbeing, T2 friend support, and T2 friend conflict.
In each case, the relation of the CAT index to the outcomewas stronger for persons of low-
er than higher social status. We used the procedures outlined by Aiken and West [60] to
examine the pattern of these interactions. In all cases, the cognitive adaptation index
was more strongly related to the outcome for those with lower than higher social status.
This is consistentwith the conceptual idea reviewed in the introduction that cognitive ad-
aptation indicators seem to be more strongly related to beneficial outcomes under condi-
tions of more severe threat.
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stronger than the intercorrelations of variables across indices. For
example, at T1 the average intercorrelation of the three CAT indicators
was .69 and the average intercorrelation of the psychological distress
indicators was .62, whereas the average intercorrelation of the CAT
indicators with the psychological distress indicators was modestly
lower at .55. The discrepancy was much larger for disturbed eating
behavior where the intercorrelation of the two eating disturbance
indicators at T1 was .65 and the average intercorrelation of the CAT
indicators with the eating disturbance indicators was 19.

We also examined the correlations among the three psychological
outcome indices. Two of the three psychological outcomes—distress
and well-being—revealed moderate to high correlations (r's ranged
from .56 to .62 across the three assessments), whereas disturbed eating
behavior was moderately related to distress (r's ranged from .42 to .46
across the three assessments) and modestly related to well-being
(r's ranged from − .13 to − .21). Given this pattern of correlations,
it did not make sense to combine all three psychological outcomes
into a single index.

Relationship outcomes

Friend support was measured with the Berndt and Keefe [37]
friendship questionnaire, which has been shown to have excellent
reliability and validity. We used the intimacy, instrumental support,
and emotional support subscales which showed high internal consis-
tency at each wave of assessment (alphas ranged from .82 to .90) to
create a friend support index. The internal consistency of the index
was .91 at each of the three waves.

Friend conflict was measured with the Test of Negative Social
Exchange [38], which has high test–retest reliability and high internal
consistency. We used the impatience, insensitivity, interference, and
rejection subscales to create a friend conflict index. The internal consis-
tencies for the individual scales ranged from .68 to .85 across the waves
of assessment. The internal consistency of the indexwas .91 at T1, .90 at
T2, and .88 at T3.

At T2 and T3, we examined both the presence of romantic
relationships as well as the dissolution of romantic relationships with
two face-valid items. Respondents were asked: “Do you have anyone
that you would consider to be a boyfriend/girlfriend?” They were
also asked, “Have you had a romantic relationship breakup in the
past year?” For both questions, responses were “yes” or “no.”

Behavioral outcomes

We measured the behavioral outcomes at T2 and T3. We asked
participants howoften they had smoked in the past 12 months, in accor-
dance with this question from the Monitoring the Future Study [39].
We created a dichotomous variable, such that 0 indicated never smoked
in the past year and 1 indicated had ever smoked in the past year. We
measured alcohol consumption and binge drinking also with questions
from the Monitoring the Future Study [39]. Participants reported the
number of times they drank more than a few sips of alcohol during
the past month and were assigned either a 1 (had consumed any
alcohol) or a 0 (had not consumed any alcohol). To measure binge
drinking, participants were asked how often they had consumed five
or more drinks on a single occasion (four or more drinks for females)
in the past month. We created a categorical variable, such that 1
represented one or more binges and 0 represented no binges in the
past month.

Vocational outcomes

At T2, 75% of respondents said that they were full-time college
students and 50% of respondents said that they were working either
full or part-time. College students were asked what their GPA was at
the end of each school year at T2 and T3. Those who held jobs were
asked to complete a measure of job satisfaction and occupational stress
at T2 and T3. Job satisfaction was measured with the 10-item Hibbard
and Pope [40] scale, which asks respondents how satisfied they are
with 10 different aspects of work (e.g., control, pay, skills utilized).
The internal consistency was .94 at both T2 and T3. Respondents
completed Norris and Uhl's [41] 4-item occupational stress subscale
from their widely used chronic strain scale. Subscales have been
shown to be distinct from other domains of chronic strain by factor
analysis. The internal consistency was .86 at T2 and .80 at T3.
Diabetes outcomes

For emerging adults with diabetes, self-carewas measured with the
14-itemSelf-Care Inventory [42,43], whichwas updated by adding eight
more contemporary items as described previously [44]. Respondents
are asked how well they followed their physicians' recommendations
on a 5-point scale (1 = never to 5 = always/very often) for glucose
testing, insulin administration, diet, exercise, and other diabetes behav-
iors reflecting domains regarded as important by the AmericanDiabetes
Association. Internal consistency for this index was good (T1: α = .85;
T2:α= .88; T3= .86). Glycemic controlwasmeasured using the partic-
ipants'most recentHbA1c,whichwas requested fromeachparticipant's
current physician.
Overview of analyses

First, we examined whether the CAT index was related to any of the
demographic or medical variables to determine whether such variables
needed to be statistically controlled in the analyses. Because we were
investigating whether relations differed for those with and without
type 1 diabetes, it also was important to control for any variables
upon which the two groups differed. As shown in Table 1, there were
no group (diabetes vs. controls) differences in any of the demographic
variables except for social status and BMI. Thus, all analyses that
included group (diabetes vs. healthy) statistically controlled for
social status1 and BMI.

Next we examined whether there were group, time, or group by
time differences in the CAT index with a repeated measures analysis
of covariance.

Finally, we examined our primary question of whether the CAT
index predicts emerging adulthood outcomes with multiple regression
analysis. We predicted T2 and T3 outcomes, controlling for the
respective T1 outcome (when available), social status, and BMI on
the first step of the equation. Thus, by controlling for the respective
T1 outcome, these longitudinal analyses enable us to predict changes
in outcomes between T1 and T2 and between T2 and T3. We entered
the CAT index, sex, and group on the second step, followed by the
three two-way interactions on the third step: sex by group, CAT index
by sex, CAT index by group.When outcomeswere dichotomous (attend
college or not),we followed the sameprocedurewith logistic regression
analysis. The results of the multiple regression analyses are shown
in Table 3, and the results from the logistic regression analyses are
shown in Table 4.
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Results

Relation to demographic and disease variables

We examined whether the CAT index was related to any of the demographic or
medical variables. The CAT index was unrelated to sex, race, social status, household
structure, age, or BMI. For emerging adults with diabetes, the CAT index was unrelated
to length of illness or insulin delivery method (injections vs. pump). Thus, no additional
variables needed to be statistically controlled.

Group differences in CAT

The group by time repeatedmeasures analysis of covariance revealed amain effect for
group, F (1, 223) = 6.42 p b .05; partial η2 = .03, such that those with diabetes scored
lower on the CAT index (M=− .13; SE= .07; CI− .28;− .01) than thosewithout diabetes
(M = .13; SE = .07; CI .00; .28). There was no effect of time or interaction between time
and group.

Predicting emerging adulthood outcomes

Psychological outcomes
As shown in Table 3, the CAT index predicted reduced psychological distress at T2 but

not at T3. Therewere no interactionswith sex or group at eitherwave of followup. TheCAT
index predicted enhanced psychological well-being at T2 but not T3. Group significantly
predicted well-being at T2, indicating that the diabetes group scored lower on
well-being than the control group. There were no interactions of CAT with sex or group.
The CAT index did not predict T2 eating disturbance but interacted with group to predict
T3 eating disturbance. Separate regression analyses for diabetes and control groups
revealed no relation of the CAT index for the control group (β = − .03, n.s.) but a
trend toward a protective effect of the index for the diabetes group (β = − .10,
p = .10). In addition, sex predicted eating disturbances at both waves, such that
females scored higher than males.

Relationship outcomes
The CAT index predicted increased friend support at T2 but not at T3. The CAT

index did not predict T2 friend conflict but interacted with group to predict T3 friend
conflict, such that there was no relation of the CAT index to friend conflict for the
Table 3
Multiple regression: Predicting psychological, relationship, vocational, and diabetes outcomes.

Distress Well-being

T2 ΔR2 T3 ΔR2 T2 ΔR2 T3

T1 Outcome .45*** .39*** .39*** .45***
Social status .07 .05 .03 .07
BMI − .03 .41 − .02 .24 .03 .34 − .05
CAT − .23** − .11 .23*** .12
Sex .09+ .11+ .05 .07
Group .05 .04 .08 .03 − .20*** .07 − .09
Sex × Group
Sex × CAT
Group × CAT
Total ΔR2 .45 .27 .41

Friend conflict GPA

T2 ΔR2 T3 ΔR2 T2 ΔR2 T3

T1 Outcome .39*** .40*** – –

Social status .09 .11+ − .07 .05
BMI − .05 .18 .12* .21 .16+ .02 .11
CAT − .05 .35+ .03 .23**
Sex .01 − .15+ − .09 .24**
Group .08 .01 − .32 .02 .00 .01 − .05
Sex × Group .41*
Sex × CAT − .31+
Group × CAT − .20* .05
Total ΔR2 .19 .28 .03

Self-care

T2 ΔR2 T3 ΔR

T1 Outcome .59*** .41 .50*** .34
CAT .19* .33***
Sex .01 .03 .04 .11
Sex × CAT
Total ΔR2 .44 .45

Note: T1= Time 1, T2= Time 2, T3= Time 3; CAT= cognitive adaptation theory index; BM
and 1 = controls; +p b .10; * p b .05; ** p b .01; ***p b .001
control group (β = .10, ns.) but a relation to less friend conflict for the diabetes group
(β = − .26, p b .01).

As shown in Table 4, the CAT index interacted with sex to predict being in a romantic
relationship at T2, such that womenwho scored high on the index were more likely to be
in a romantic relationship (B = .54, SE = .22, p b .05, odds ratio = 1.71) but no relation
was observed among men (B = − .20, SE = .24, n.s., odds ratio = .82). At T3, the CAT
index predicted being in a romantic relationship for the overall sample. The CAT index
also predicted a reduced likelihood of relationship breakup at T2, and interacted with
group to predict T3 breakups. Among the control group, the CAT index did not predict
T3 breakups (β = − .16, SE = .23, n.s., odds ratio = .85), but the CAT index predicted
reduced T3 breakups for the diabetes group (β = − .93, SE = .30, p b .005,
odds ratio = .40).

Behavioral outcomes
The CAT index did not predict alcohol use at T2 but did interact with group to predict

alcohol use at T3. The CAT index did not predict alcohol use among the control group
(β = .11, SE = .22, n.s., odds ratio = 1.12) but predicted decreased alcohol use
among the diabetes group (β = − .65, SE = .27, p b .05, odds ratio = .52). The CAT
index did not predict binge drinking. The CAT index interacted with group to predict
smoking at T2, such that the index predicted reduced smoking for the control group
(B = − .78, SE = .26, p b .005, odds ratio = .46) but did not predict smoking for
the diabetes group (B = .01, SE = .23, n.s., odds ratio = 1.01). The CAT index did
not predict T3 smoking.

Vocational outcomes
The CAT index predicted GPA at T3 for thosewho attended college (see Table 3), such

that a higher score on the CAT indexwas associatedwith higher GPAs. Among those youth
working, the CAT indexmarginally predicted higher job satisfaction at T2 and significantly
predicted higher job satisfaction at T3. The CAT index also predicted reduced work stress
at both T2 and T3.

Diabetes outcomes
Among those with diabetes, the CAT index predicted better self-care at both T2 and

T3. The CAT index interacted with sex to predict glycemic control at T2, but the effect
was not significant for either males (Beta = .14, p = .11) or females (Beta = − .17,
p = .11). There was a trend for the CAT index to predict better glycemic control at T3.
Eating disturbance Friend support

ΔR2 T2 ΔR2 T3 ΔR2 T2 ΔR2 T3 ΔR2

.70*** .67*** .55*** .40***

.06 .10* .07 .06
.31 − .10* .58 .04 .53 .01 .39 − .07 .21

− .02 − .07 .16** .08
.16*** .18** .16** .03

.02 .01 .02 .08 .02 .02 .03 − .08 .02
− .10

.13
− .13* .01

.33 .60 .56 .42 .23

Job satisfaction Work stress

ΔR2 T2 ΔR2 T3 ΔR2 T2 ΔR2 T3 ΔR2

– – – –

.15+ .07 − .09 − .02
.01 − .02 .02 − .28** .10 .02 .01 .12 .02

.17+ .21* − .25* − .28**
− .08 .04 .09 .11

.11 .01 .04 .06 .04 − .12 .07 − .07 .09

.12 .06 .14 .08 .11

HbA1c

2 T2 ΔR2 T3 ΔR2

.77*** .61 .75*** .56

.43+ − .13+

.01 .00 .04 .01
− .48* .02

.63 .57

I= bodymass index; sex scored 0=male and 1= female; group scored 0=diabetes



Table 4
Logistic regression: Predicting relationship outcomes and risk behavior.

Romantic relationship Romantic Breakup Alcohol Smoking

T2 T3 T2 T3 T2 T3 T2 T3

Social status .02+ (.01) .02 (.01) .01 (.01) .01 (.01) .04 (.01) .04 (.01) − .02 (.01) − .00 (.01)
BMI .05 (.03) .09** (.03) − .02 (.03) − .01 (.04) − .07* (.03) − .05 (.04) − .12** (.04) − .04 (.03)
Sex − .83* (.39) − .58* (.28) .59* (.29) .96* (.45) − .14 (.28) − .50 (.41) .09 (.42) − .03 (.27)
Sample .03 (.92) .20 (.29) .14 (.29) .69 (1.12) − .16 (.28) − .03 (.96) 1.34 (.94) .11 (.28)
CAT −1.21* (.66) .37* (.16) − .36* (.16) .49 (.68) − .12 (.16) .93 (.60) − .88 (.61) − .24 (.16)
Sex × Group .23 (.57) − .42 (.66) − .10 (.58) − .63 (.58)
Sex × CAT − .39 (.39) − .49 (.34) .06 (.35)
Group × CAT − .77* (.38) − .73* (.34) .80* (.35)

Note: T2 = Time 2, T3 = Time 3′ CAT = cognitive adaptation theory index; BMI = body mass index; sex scored 0 = male and 1 = female; group scored 0 = diabetes
and 1 = controls; +p b .10; * p b .05; ** p b .01; ***p b .001
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Discussion

Overall, there was substantial evidence from this study that youth in
their senior year of high school who had high self-esteem, high levels of
mastery, and high levels of optimism showed a more positive adjust-
ment during the transition to emerging adulthood one and two years
later compared to their counterpartswho scored lowon these variables.
These cognitive adaptation indicators predicted lower levels of adverse
outcomes and higher levels of positive outcomes. The CAT index also
predicted an array of outcomes, spanningpsychological health, relation-
ship functioning, behavior, and vocation. Specifically, the cognitive
adaptation index predicted reduced psychological distress, enhanced
psychological well-being, increased friend support, reduced friend
conflict, the presence of romantic relationships, reduced likelihood of
romantic breakups, higher GPA, higher levels of work satisfaction,
and lower levels of work stress. Analyses controlled for baseline levels
of the outcomes when relevant, so the cognitive adaptation index
is predicting changes in these outcomes over the transition out of
high school.

For psychological outcomes, the findings were stronger for the first
year after high school graduation than the second year after high school
graduation. It may be that the first year after high school graduation is
accompanied by greater change and greater uncertainty. Changes
are experienced in living situations, relationshipswith parents, relation-
ships with friends, and vocation (college or work). These resilient per-
sonality traits may be more helpful in managing the stress associated
with the changes that occur during the initial time of transition.

We predicted that the cognitive adaptation index would confer
more benefits for those with than those without type 1 diabetes,
as cognitive adaptation theory is expected to have a greater impact
under conditions of more severe threat [17,18]. We found some sup-
port for this hypothesis. The cognitive adaptation index predicted
lower levels of bulimic symptoms, lower levels of friend conflict,
lower rates of romantic relationship breakup, and lower levels of
alcohol use only for those with type 1 diabetes. These findings are
consistent with a recent study of adolescents with type 1 diabetes
that linked similar cognitive adaptation indicators to less distress,
higher quality of life, and better glycemic control [45]. Interestingly,
the instances in which the cognitive adaptation index interacted
with group and revealed links to benefits for those with diabetes
only appeared at the Time 3 assessment. It is possible that those
with diabetes are continuing to undergo greater fluctuation in their
lives two years after high school graduation than those without
diabetes. There may simply be more for those with diabetes to
adapt to, leading to longer lasting effects of cognitive adaptation.

The cognitive adaptation indexwas not only amore robust predictor
of outcomes for emerging adults with than without type 1 diabetes,
but the cognitive adaptation index also predicted diabetes-specific
outcomes. Emerging adults with diabetes who scored higher on this
index enacted better self-care behavior one year and two years after
high school graduation. This finding is important, as self-care often
deteriorates during this period of time [46,47]. There was somemodest
evidence that the cognitive adaptation index was linked to better
glycemic control. Such a link would be extremely important as
emerging adults are at risk for poor glycemic control when they
move from the pediatric health care system to the adult health care
system [48].

That the CAT index predicted outcomes for emerging adults with
diabetes is especially important in light of the fact that emerging adults
with diabetes scored lower on the cognitive adaptation index compared
to their peers without diabetes. In a previous report, we compared the
two groups of emerging adults on psychological well-being and risk
behaviors one year after high school graduation [49]. In that report,
we showed that the two groups did not differ in the life paths chosen
(e.g., college), depressive symptoms, or disturbed eating behavior.
However, youth with diabetes scored lower on life satisfaction and life
purpose—our two indicators of psychological well-being—over time.
In this paper, we note that youth with diabetes continue to score
lower than youth without diabetes on these indicators of well-being.

Clinically, these findings suggest that it is important to identify
youth who lack self-esteem, a sense of personal control, and optimism
during adolescence as they may be at risk for poor outcomes as young
adults—especially those with diabetes. Research also should test
whether interventions can maximize the cognitive or behavioral mani-
festations of these traits among youth. Cognitive behavioral therapy is
one possibility, as it is aimed at altering maladaptive cognitions. Other
more recent interventions have focused on resilience or growth with
some success [50,51]—including increases in optimism, self-esteem,
and perceived control [52], but these interventions are not typically
aimed at youth, the CAT index or include those with diabetes. Develop-
ing an intervention aimed at the indicators of CAT among children or
adolescents may be difficult. Successful interventions in the area of pe-
diatric diabetes tend to focus on the family, specifically communication
and family support for self-care [53,54]. One possibility is to take
the framework of these existing successful interventions and add a
component aimed at resilience.

These findings not only have relevance for health care practitioners
who work with youth, including youth with diabetes, but they also
have implications for cognitive adaptation theory itself. This study
broadens the scope of previous research by showing the adaptive signif-
icance of CAT extends to outcomes that include relationship variables,
risk behaviors, and adherence. We used cognitive adaptation theory as
a framework for resilience, but there are similar constructs that have
been related to a broad array of positive outcomes. Self-control [55] is
one such construct, the core features of which are the ability to change
and adapt to existing circumstances [55]. Effortful control is another
construct [56], which includes inhibition, activation, and change.
In studies of college students, self-control has been associated with a
broad array of positive outcomes, many of which were measured in
this study, including a higher GPA, lower eating disturbances, lower
alcohol problems, lower levels of psychological distress, and more
positive relationship outcomes [55]. In a study of adolescents with
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type 1 diabetes, self-control predicted a lower likelihood of deteriorat-
ing glycemic control over 2 years [57]. In studies of children more gen-
erally, effortful control has been linked to reduced negative emotion,
social competence, and other indicators of good adjustment [56]. Thus,
the indicators of cognitive adaptation theory undoubtedly have overlap
with other constructs that have been used to reflect resilience. It is
unclear at this point whether there is something unique about the
cognitive adaptation index compared to other resilience constructs.

There may be a synergy among the three components of cognitive
adaptation theory, such that the index is more than the sum of its
parts. When we reran the analyses and replaced the CAT index with
the individual indicators of self-esteem, mastery, and optimism, there
was no consistent pattern showing one indicator variable was more
predictive than others and, on some occasions, none of the individual
variables reached statistical significance, suggesting that there is
something unique about the CAT index. These findings are consistent
with previous research that was conducted with cardiac patients [14],
in showing that the CAT index is a superior predictor of outcomes
compared to its individual components.

What are the mechanisms by which CAT in particular, or resilience
more generally, might affect these outcomes? One reason those who
score high on CAT indicators adopt better health care practices and
avoid risk behaviors might be because they have a stronger belief
in the association of their own behavior to health outcomes. That
is, their beliefs about personal control in the context of high self-
esteem and an optimistic outlook might lead to increased persis-
tence and a promotion-focused mentality. Research in the area of
diabetes has show that resilience, operationalized in a way parallel
to our cognitive adaptation index (i.e., defined by self-esteem, opti-
mism, and self-efficacy), was related to lower levels of maladaptive
coping (e.g., withdrawal, self-criticism, denial, disengagement) and
higher levels of adaptive coping (e.g., cognitive restructuring, prob-
lem solving, acceptance) in adolescents [45] and adults [58]. In
terms of our relationship outcomes, persons who are characterized
by CAT indicators are likely to be viewed as more attractive to others.
We have known for a long time that people are drawn to those with
positive dispositions and shy away from those with more negative
moods [59]. The literature on effortful control in children shows
links not only to reduced negative emotion but also prosocial behav-
ior, empathy, and having a conscience [56]. These links could explain
why those who scored high on the CAT index were more likely
to have supportive friendships and be involved in romantic relation-
ships and less likely to have conflictual friendships or to have
suffered a romantic relationship breakup. Regardless of the specific
way in which resilience is operationalized, a task for future researchers
is to examine the underlying mechanisms that link this individual
difference variable to such a broad array of positive outcomes.

Before concluding, we acknowledge several limitations of this
research and suggest directions for future research. First, the sample
was largely Caucasian, greatly limiting the generalizability of the
findings. The study of a more diverse group of emerging adults with
respect to race, ethnicity, and social status will demonstrate whether
the CAT index is more or less powerful in these varying subgroups
and circumstances. Second, we studied the very onset of emerging
adulthood, when we expected the greatest changes and challenges to
occur. It remains to be seen as to whether the resilience offered by the
CAT index persists throughout this developmental period. Additional
waves of followup would not only allow us to examine whether the
links of the CAT index to outcomes persist but would allow us to exam-
ine the within-person variability in the relation between the CAT index
and outcomes. Third, there was some empirical overlap between our
indicators of CAT and our indicators of psychological distress. Despite
this overlap, however, the T1 CAT index predicted changes in distress
over time. Fourth, the use of composite indices makes it difficult to
interpret scaling (i.e., meaning of one unit change in the index) and
makes the measurement error of the individual components additive.
Composite indices typically make it difficult to compare study findings
to other research, but in this case there is precedent for the use of the
cognitive adaptation index (e.g., [18,19]). Relatedly, the CAT index is
not a clinical measure of psychopathology, and there are no clear
markers of clinically significant distress that can be derived from it to
date. Finally, although this research drew links between the CAT index
and a wide array of emerging adulthood outcomes, the precise mecha-
nism by which these benefits appeared was not examined. Future
research should attempt to examine more proximal psychological
mechanisms, perhaps through ecological momentary assessment
methods, and extend the investigation into physiological mechanisms
that might underlie the connections of these resilient traits to health.
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