Relations of Behavioral Autonomy to Health Outcomes Among
Emerging Adults With and Without Type 1 Diabetes

Vicki S. Helgeson,' PuD, Kerry A. Reynolds,® PuD, Dorothy Becker,> MBBCu, Oscar Escobar,® MD,
and Ltinda Siminerio,* PHD

'Psychology Department, Carnegie Mellon University, *Rand Corporation, *Pediatric Endocrinology, Children’s
Hospital of Pittsburgh, and *Department of Medicine, University of Pittsburgh

All correspondence concerning this article should be addressed to Vicki S. Helgeson, PuD, Department of
Psychology, Carnegie Mellon University, Pittsburgh, PA 15213, USA. E-mail: vh2e@andrew.cmu_ edu

Received March 8, 2014 revisions received July 25, 2014, accepted August 6, 201+

Objective To examine the relation of behavioral autonomy to psychological, behavioral, and physical
health among emerging adults with and without type 1 diabetes. Methods High school seniors with
(n=118) and without type | diabetes (n =122) completed online questionnaires for three consecutive
years. Behavioral autonomy, psychological health, risk behaviors, and diabetes outcomes were assessed.
Regression analyses were conducted to predict Time 2 and 3 outcomes, controlling for Time |

outcomes. Results There were no group differences in behavioral autonomy. Behavioral autonomy
predicted better psychological health but only for emerging adults without diabetes. Behavioral autonomy
was related to increased risk behavior for both groups. Behavioral autonomy was unrelated to self-care but
predicted better glycemic control for females. Conclusions Behavioral autonomy may be beneficial for
psychological health, but is related to increased risk behavior. The implications of behavioral autonomy

for emerging adults with type 1 diabetes require careful consideration.
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A central goal of adolescence is the establishment of au-
ronomy. A number of cognitive changes occur during ad-
olescence that facilitate autonomy development. Youth
begin to think in more abstract terms, are able to contem-
plate the future, and envision the consequences of their
actions {Holmbeck, Friedman, Abad, & Jandasek, 2006).
There are a series of age-related achievements thar also
promote autonomy, such as being able to obtain a drivers’
license, vote, and join the military (Collins & Steinberg,
2007). As a consequence, youth seek and parents grant
youth greater independence. Youth begin 10 make deci-
sions about risky behavior, education and vocation, and
the pursuit of romantic relationships. Today, many of
these events and decisions extend into the late teens and
early 20s or into what has come to be known as “emerging
adulthood™ (Arnett, 2000; Eccles, Templeton, Barber, &
Stone, 2003).

Emerging adulthood is defined as the developmental
period between the ages of 18 and 25 years (Amett,
2000)—the period of time that directly follows adolescence
but occurs before many traditional adulc responsibilities
such as marriage, parenthood, and work are assumed.
Emerging adulthood is characterized by exploration in a
variety of life domains, including vocation, relationships
with parents, and relationships with friends and romantic
partners. Psychological distress is a concern, as depressive
symptoms increase during adolescence and peak in young
adulthoqd (Arnett, 2004; Kessler, Mickelson, Walters,
Zhao, & Hamilton, 2004), and reports of stress are at an
all-time high (Stone, Schwartz, Broderick, & Deaton,
2010). The period of emerging adulthood is also an impor-
tant one in which to examine disturbed eating behavior.
The age of onset for bulimia is late adolescence and
eatly adulthood (American Psychiatric Association, 20173).
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In addition, the rate of eating disorders js higher among
college than noncollege  students (Vohs.
Heatherton, & Herrin, 2001), although it is not clear
whether this is due (o the adverse effects of college or a
selection hias in terms of who atrends college.

Risk  behaviors peak  during emerging  adulthood
(Frech, 2009: Substance Abuse ang Mental Health
Services Administration, 201D and health behaviors de-
cline (Frech, 2009; Nelson, Story, Larson, Neumark-
Sztainer, & Lyte, 2008). Specifically, emerging adulrs
have the highest rage of alcohol use (Substance Abuse
and Mental Health Services Administration, 2011), espe-
cially for those who atend college (Whige, Labouvie, &
Papadaratsakis, 2005), and 90% of smokers begin the
habit before (he age of 21 years (Mowery, Brick, &
Farrely, 2000). Emerging  aduithood IS an important
period of development because patterns of behavior estab.-
lished during this time have been shown 1o persist into the
later stages of adulthood (Nelson o al., 2008; Nelson,
Lust, Story, & Ehlinger, 2009). Al[hough research shows
that autonomy is related (o good psychological outcomes
among adolescents (Noom, Dekovic, & Meeus, 1999.
Smetana, Campione-Barr, & Metzger, 2006), there s less
research on the implications of autonomy for psychological
health and risk behavior among emerging adults (EAs)

Among the kinds of autonomy,  behavioral auton-
vmy-—or independen; decision-makingmis expected to de-
velop over the course of adolescence and extend into
emerging adulthood. In facr, 4 key marker of adulthood
is independent decision-making (Amett, 2001). Because
decision~making skills become more complex and maryre
throughout adolescence  ang emerging  adulthood
(Labouvie-Vief. 2006), behavioral autonomy ought to he
related 1o good psychological well-being among FAs,
There are some data Lo support this assertion, A study of
college students found thar independent decision—making
was related to lower levels of psychological distress, higher
self-esteem. and better grades (Lamborn & Groh, 2009). A
study of FAs, ages 18-26 years, showed that parental
undermining of behavioral autonomy (e, controlling he-
havior) was related to poor psychological outcomes and
less close parent—child relationships (Nelson, Padila-
Walker, Chn‘stensen, Evans, & Carroll, 20100, Finally, a
combined index of behavioral autonomy (e.g., makes deci.
sions and follows through) and emotional autonomy (e.g.,
no longer needing others approval) during emerging adult-
hood (ages 17-23 years) predicted successfy] adaptation to
young adulthood (ages 18-36 years; Masten et a}, 2004),
Thus, the firs; goal of the present study was 0 examine
whether behavioral autonomy prospectively predicts suc-
cesstul adjusement o the transition 1o emerging adulthood.

students

Autonomy and Health

Although hehaviora] autonomy has been linked ro pos-
irive psychological outcomes, the implications of behav-
ioral autonomy  for sk behavior  are less  clear.
Maturation of dc‘cision‘making skills, including the capac-
ity to understand the future consequences of ope’s actions,
would suggest thag adtonomous FAs would engage in less
risky behavior. However, engaging in risky behavior also
might be viewed by EAs as a Way 1o assert behaviora] ay.
tonomy. A study of Dugch adolescents revealed po relation
of behaviory autonomy to prohlem behavior (Noom et al,
1999). Because there are conceprual reasons for predicting
that behavioral autonomy is related o increased as wel] as
decreased risk behavior, we do not make a directiona) pre-
diction abour the relations of behavioral autonomy to risk
behavior.

The final question that we address is the implications
of chronic iflness, specifically rype 1 diabetes, for FAs be.
havioral autonomy. Behaviorg] autonomy is an interesting
issue to investigate in the case of type 1 diabetes because
the regimen complexiry might inhibit the development of
behavioral autonomy and make the consequences of he.
havioral autonomy less clear Individuals with type 1 dia-
betes need (o monitor food intake, test blood sugar,
exercise regularly, administer insulin, and adjust  the
amount of insulin hased on the bPreviously mentioned ac-
uvities on a daily hasis, Thus, the demands of taking care of
diabetes might inhibi the development of behavioral au-
tonomy hecause parens have heen closely involved in their
child’s health care. Parents might be more likely to inter-
vene in the lives of youth with type | diabetes than youth
without diabetes because problems related o diabetes
management erupt on 4 regular basis. On the other
hand, those with diabetes mighy display more behavioral
autonomy than those withoug diabetes hecause they have
had  experience with higher levels of
Research on this jssye Is not clear.

Several older srudies have shown that behavioral ay-
tonomy development js inhibited among adolescents with
chronic illness (Howe, Feinstein. Reiss, Molock, & Berger,
19903- Monsen, 1992). In the area of diabetes, one study
showed no differences in the level of behavioral autonomy
granted by parents of adolescents with ang without type |
diabetes, bur the COMPArison group reported a more inde-
pendent lifestyle, in terms of clothing, social activities, and
hobbies, than (he group with diaberes (Seitfge-Krenke,
1998). However. these group differences disappeared by
the later stage of adolescence (age 17 years) In 4 study
of FAs ages 18-30 vears, behavioral auronomy was por
measured but a related construct, identity development,
Was assessed (Luyckx ef al.,

responsibility.

2008). These researchers
tound that those wich pe 1 diabetes scored lower than
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controls on the exploration aspects of identity development
(i.c.. searching for alternatives before making commit-
ments) but were similar in commitment-making (..,
making choices about identity-related issues). Here, we in-
vestigate whether there are differences in behavioral auton-
omy between EAs with and without type I diabetes during
the transition to emerging adulthood.

Regardless of whether behavioral autonomy develop-
ment is inhibited by type 1 diabetes, the enactment of
behavioral autonomy may have different consequences
for those with than without diabetes. Do the beneficial
effects of behavioral autonomy extend to those with a
chronic illness that requires complex decision-making
<kills for its effective management? Diabetes-care behav-
ioral autonomy increases over the course of adolescence,
but parental involvement in diabetes care remains benefi-
cial—even among older adolescents (Helgeson, Reynolds,
Siminerio, Fscobar, & Becker, 2008). However, behavioral
autonomy with respect to diabetes care is not the same as
peneral behavioral autonomy with respect to daily life de-
cisions. General behavioral autonomy among EAs with type
{ diabetes has been related to fewer depressive symptoms
nd fewer diabetes-related problems (Luyckx et al., 2008).
One study showed that the effects of behavioral autonomy
depended on the level of environmental risk (neighbor-
hood, income): Auatonomous behavior was related to
good parent—child relatonships among low-risk families
but poor parent—child relationships among high-risk fami-
lies (McElhaney & Allen, 2001). Thus, in the present
study, we examine the links of behavioral autonomy
psychological health and risk behavior for those with and
without diabetes and predict that relations will be stronger
among those without than with diabetes. We also examine
the links of behavioral autonomy with respect to diabetes
outcomes among those with type 1 diabetes—specifically
self-care behavior and glycemic control. Because there are
potential benefits and costs to autonomy in the area of
diabetes outcomes, we do not make a directional
prediction.

In summary, the development and implications of he-
havioral autonomy for EAs is an unexplored but important
topic because behavioral autonomy is considered to be a
central achievement and sign of adulthood. The implica-
tions of behavioral autonomy for risk behavior are
particularly important because there is evidence that
health behaviors established in emerging adulthood persist
into the later stages of adulthood and have implications for
the development of health problems (Nelson et al., 2008,
3009). Behavioral autonomy is relatively unexplored
among FAs with chronic illness, including those with
type | diabetes. We measured general behavioral autonomy

among youth with and without type | diabetes during their
senior year of high school and examined psychological
well-being and risk behavior 1 and 2 years later. In rerms
of psychological well-being, we measured both psycholog-
ical distress and disturbed eating behavior. We measured
psychological distress in this age group because previous
research has shown high rates of psychiatric disorders
among both college and noncollege peers (Blanco et al.,
2008). We measured disturbed eating behavior because
people with diabetes—especially females—are at increased
risk for eating disorders compared with those without di-
abetes (Jones, lawson, Daneman, Olmsted, & Rodim,
2000), and disturbed eating behavior is linked to diabe-
tes-related (Rydall, Rodin, Olmsted,
Devenyi, & Daneman, 1997). Although eating disorders

complications

typically emerge in early adolescence, the transition to col-
lege has been associated with increased eating disturbances
(Vohs et al., 2001) and college students have higher rates
of eating disorders than noncollege youth (Vohs et al.,
5001). The two risk behaviors that we examined were
binge drinking and cigarette smoking. Alecohol use disor-
ders are high in this age group and higher in college stu-
dents than their noncollege peers (Blanco et al., 2008). We
also measured the two primary diabetes outcomes—self-
care behavior and glycemic control.

We were uncertain whether there would be group dif-
ferences in behavioral autonomy as previous research has
been inconsistent on this issue. We hypothesized that be-
havioral autonomy would predict enhanced psychological
well-being, but that benefits would be stronger for EAs
without than with diabetes. We were unclear as to the
implications of behavioral autonomy for risk behavior, as
there are conceptual reasons for predicting both positive
and negative relations. Given our prediction that behavioral
autonomy might not be as beneficial for those with than
without diabetes, we viewed the links to diabetes outcomes
as exploratory.

Method
Participants

Participants were recruited from a previous study when
they were on average 12 years old (see Helgeson. Snyder,
Fscobar, Siminerio, & Becker, 2007). Youth with type 1
diabetes were recruited from the Children’s Hospital of
Pittsburgh (n=132), and controls were recruited from
area malls (n=70) and physicians’ offices (n=61) from
the same geographic region. Participants with and without
type | diabetes were recruited from the same age group,
and the sex composition of the two groups was monitored
to ensure equal representation  across diabetes and



controls. When diabetes and controls were compared,
there were no significant group differences on sex. age,
race or ethmicity. household structure, or the racial com-
position and size of the communities in which participants
fived. However, there were group differences in body mass
index and social status, which persisted in the present
study as described below. Of the original sample, 92%
in=121) of youth with diabetes and 94% (n=123) of
vouth withour diabetes agreed to be contacted for this
three-wave study on the rransition to emerging adulthood.
Youth were emailed an online questionnaire 1o complete
during the spring of their senior year of high school (Time
EITID, 1 year later (Time 2 {T2]), and 2 years later (Time 3
FE3D. They were paid for their completion of each ques-
tionnaire. For those with diabetes, 118 completed T1, 117
completed T2, and 113 completed T3. For those without
diabetes. 122 completed T1, 121 complered T2, and 117
completed T3, Quarterly newsletters, holiday cards, birth-
day cards, and additional contact information contributed
to this high rate of retenton,

Procedure and Measures

This study was approved by the appropriate institutional
review boards. Participants were mailed a consent form.
When signed consent forms were received, a link to the
online  questionnaire  was  emailed o participants.
Participants without online access were sent a (uestion-
naire by mail to complete by hand (T1: L1.9%; T2:
LL3%; T3: 20%).

Demographic and  disease-related information ob-
tained from the carlier study (see Helgeson et al., 2007)
are shown in Table I. Sex, race, social starus, and house-
hold structure were measured at the time of enrollment in
the oniginal study and were not reassessed 6 vears later at
the time of this study. This average social status represents
the lower end of technical workers, medium business, and
minor professionals. As shown in Table 1. there were only
two significant group differences: Those with diabetes had
a lower social status and a higher body mass index than
controls,

A comparison of participants o nORparticipants on
demographic and discase variables revealed only two dif-
lerences. Nonparticipants with diabetes had a higher body
mass index (M=2472) than participants (M =21.80),
t((132) = —2. 186, p=.03. Control nonparricipants were
more likely to be nonwhite (37.5%; n=3) than partici-
Pants (7.3%; n=9). X*(131) =822, p=.00+ T[here
vere no ditlerences between EAs with and without diaberes

N online access,
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Table . Demographic and Disease-Related Variables

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

Sex 33% temale

Race 93% white

4238 (SD =11 10)

75% live with both
mom;dad

I oage 13.13 (SD =0 .40)

2576 (SD=4.16)

33% female
9 3% white
045 SD =137

76% dive with hoth

Parent social staus*

Household structure
mom:dad

[8.03 (5D =0.50)

Ut body mass index® 2407 (SD =471

[ insulin delivery
method

TH duration of diabetes 11,12 years (5D =3.10)

30% pump

Notes. Parent social status and household stnicture were measured at the nirial
recritment of the parent study when youth were average age 12 vears: wocial
satus was measured with the four-factor Hollingshead (Hollingshead, 1973) index
based on parent cducation and occupational starus; [1 = dme | thaseline);

SD = standard deviaton: © detotes group ditferences significant ar p <05,

Behavioral Autonomy

Our behavioral autonomy measure was based on the he-
havioral control instrument developed by Steinberg and
colleagues (Steinberg, Elmen. & Mounts, 1989) for adoles-
cents. We omitted several items thar did not pertain to high
school graduates (e.g., age 1o leave school) or scemed in-
appropriate or emerging adults (e.g,, choosing my clothes)
and added eight items of our own that were suitable for
emerging adults (see Table 1D). Respondents were asked
who makes decisions about each of 15 tasks on 5-point
scales: 1 (me only), 2 (me with parent involvement). 3
(both), + (parent with my help), and 5 (parent only).
Although low scores on this index indicated higher levels
ol behavioral autonomy, we recoded the variable such that
higher scores would indicare greater behavioral autonomy
for ease of interpretation. To determine the dimensionaliry
of the scale, we conducted a principal components analysis
of these 15 items and found a three-factor solution,
However, there was no conceptual distinction berween
the items that loaded on the three factors, there were sub-
stantial cross-loadings across factors, and all items had
substantial loadings (ranged from 0.45 to0 0.70) on (he
first principal component. Thus, we retained a one-factor
solution. The internal consistency was good at all waves of
assessment (T1 diabetes %= 0.84, Tl controls 7 =0.83:
T2 diabetes % =0.82, T2 controls % =085 T3 diabetes
1=0.79, T3 controls o = 0.88).

Psychological Outcomes

We had three indices of psychological distress. We mea-
sured depressive symptoms with the 20-item Center for
Epidemiologic  Study  Depression Inventory  (Radloff,
L9771 diabetes % =0.90. T! controls 1=0.88; I
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Table W. Behavioral Autonomy Measure

Who decides each of these tasks:
j—me only
2--me with parent involvement
3—both
4—parent with my help
5——parent only
*1. Which friends | spend time with.
*2. Whether or not | have 4 job.
*3. How 1 spend my money
*4, Whether or not I drink alcohol.
*5. How much time I spend with my friends.
*6. Whether or not | participate in a sport or
activity.
*7. How late at night [ stay out.
8. Choosing my career.
9, What kinds of food 1 eat.
10. How many nights per week 1 go out.
11. Who 1 date.
12. Where 1 live.
13, Whether or not | exercise.
14. Where | go on vacation.

15, What activities 1 do during my free rime.

Note. *Indicates item taken from Steinberg et al.
(1989},

diabetes o =0.93, controls % = 0.92; T3 diabetes = 0.92,
controls & =10.91); loneliness with the UCLA Loneliness
Scale, Version 3 (Russell, 1996; T1 diabetes o« =0.82, con-
trols o = 0.86; T2 diabetes x = 0.84, controls x=0.88; T3
diabetes a4 =0.86, controls & =0.87); and perceived stress
with the abbreviated form (4-item) of the Perceived Stress
Scale (Cohen, Kamarck, & Mermelstein, 1983; T1 diabetes
% =0.67, controls % =0.73; T2 diabetes & = 0.75, controls
a=0.77; T3 diabetes %=0.79, controls x=0.72). All
three scales have well-established reliability and validity
and have been widely used with young adults. Because
the three indices were strongly correlated at T1 (s
ranged from 0.33 to 0.70), T2 (s ranged from 0.57 to
0.71), and T3 (r’s ranged from 0.34 to 0.73), and we
sought to reduce the number of analyses to reduce type
1 error, we standardized the three variables and took the
average to create a psychological distress index at each
wave.

We administered two subscales from the valid and
reliable Eating Disorder Inventory (Garmer, 1990}): Drive
for thinness (preoccupation with weight; T1 diabetes
1=0.93, controls 0.89; T2 diabetes and controls
x=091; T3 diabetes ¥ =0.92, controls x=0.90) and
bulimia (episodes of uncontrollable eating; T1 diabetes
v =0.83, =079 T2 x=0.88,

controls controls

+=0.80; T3 diabetes 2= 0.91, controls % =0.83). Three
items from the drive for thinness scale were removed be-
cause they are biased by the presence of diabetes and in-
flate the presence of eating disturbances among people
with diabetes (Steel, Young, Lloyd, & Macintyre, 1989).
Because the two subscales were correlated at each wave
of assessment (r's=0.65, 0.66, and 0.54, respectively),
we combined them into an eating disturbance index.

Risk Behavior

We asked participants how often they had smoked in the
past 12 months, in accordance with this question from the
Monitoring the Future Study (Johnston, O'Malley,
Bachman, & Shulenberg, 2003). We created a dichoto-
mous variable, such that 0 indicated never smoked and 1
indicated had ever smoked in the past year. At T1, 29% of
participants smoked; the rate at T2 was 38% and at T3 was
41%. We measured binge drinking also with questions from
the Monitoring the Future Study (Johnston et al., 2005).
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. Binge drinking
occurred for 16% of participants at T1, 34% at T2, and
36% at T3.

Diabetes Outcomes
For participants with diabetes, self-care behavior was mea-
sured with the 1l4-item Self-Care Inventory (LaGreca,
Swales, Klemp, & Madigan, 1988; Lewin et al., 2009),
which was updated by adding eight more contemporary
items as described previously (Helgeson et al., 2008).
Respondents were asked how well they followed their phy-
sicians’ recommendations on a 5-point scale (1 = never to
5 = always/very often) for glucose testing, insulin adminis-
tration, diet, exercise, and other diabetes behaviors reflect-
ing domains regarded as important by the American
Diabetes Association. Internal consistency for this index
was good (T1: x=0.85; T2: «=0.88; T3: x=0.86).
Glycemic control was measured with participants’
most recent hemoglobin Alc (HbAlc), which was re-
quested from their current physician. Higher numbers in-
dicate poorer glycemic control. The average HbAlc at
baseline was 8.97% (SD = 1.76). All physicians responded
10 our requests for HbAlc results. However, not all partic-
ipants had an HbAlc taken in the past year. The number of
participants who did not have an HbAlc taken was 11
(9%) at T1, 26 (22%) at T2, and 26 (23%) at T3. There
are two primary reasons for missing HbAlc data: (1) some
participants did not see a physician in the past year and (2)



SOme participants saw g physician but did nor have their
HbAle evaluated. In the larter case, this occurred cither
because the physician did not order the rest or the partic-
ipant did not follow through with the laboratory test or-
dered by the physician: we have no way of distinguishing
between the two. Participants without an HbA e were ob-
viously excluded from analyses of glycemic control but
were retained in analyses of self-care behavior,

Overview of the Analyses
We began our analyses by examining changes in behavioral
autonomy over time with a 2 (group) by 2 (sex) by 3 (time)
repeated measures analysis of variance,

Belore conducting the primary analyses to test whether
behavioral autonomy predicted outcomes, we examined
whether any of the demographic variables were related ro

behavioral autonomy with correlational analyses to see if

they needed to be statistically controlled in these regression
analyses. Behavioral autonomy was unrelated to group (di-
ahetes. controls) and race. For vouth with diabetes, hehavy-
wral autonomy was unrelated 1o time since diagnosis and
wsulin delivery method. However, behavioral autonomy
was related to lower social status, r=-0.23, p < 001,
and older age, r=0.25, P <.00Ll. In addition, males re-
ported more behavioral autonomy (M =4.16) than females
(M=3.96), t 237) =2 46, p <.05. Thus, we controlled
lor age and social status in the analyses described below.
In-addition, because there were sex differences in hehay-
ioral autonomy and research SUEEEsts parents encourage
autonomy in  boys (Morrongiello,
Klemencic, & Corbett, 2008), we took participant sex
mto consideration in all analyses to see if behavioral au.

greater  behavioral

tonomy had similar implications for males and females or
interacted with group.

To examine our primary aim of examining the relation
of behavioral autonomy to psychological health outcomes,
tisk behaviors, and diabetes outcomes, we used multiple
resression and logistic regression analyses o predict these
vuttomes at T2 and T3. For psychological health ou-
comes, we entered the respective T1 ourcome on the first
step of the equarion (so that we are predicting changes in
ourcomes); age and social status simultaneously on the
second step; sex, group, and behavioral autonomy simul-
faneously on the third step; and the three Wo-way inter-
actions (sex X group, group X behavioral autonomy, sex X
behavioral autonomy) on the f{inal step of the equation,
Results, including standardized betas, change in R?, and
otal R* are shown in Table 1II. We show the final step for
each equation in which 4 significant effect is derecred. We
used logistic regression analysis to predict T2 and T3 risk
behaviors hecause the two risk behaviors are dichoromous.

Autonomy and Health

We used the same sequence of steps as described in the
multiple regression analysis above, with the exception that
there was no T1 outcome for risk behaviors. Thus. we en-
tered age and social status on the first step: sex, group, and
behavioral atonomy on the second step: and two-way in-
teractions on the final step. Because none of the interac-
tons were significant, they are not shown in Table 1v.
Table 1V displays unstandardized betas and standard
errors (as standardized betas are not available with logistic
regression) and odds ratios. For diabetes outcomes, we
used multiple regression analysis such thar the T outcome
was entered on the first step of the equation, sex and be-
havioral autonomy were entered on the second step of the
equation, and the sex by behavioral autonomy interaction
on the third step. Because these analyses were limited 1o
those with diabetes, there was no need to statistically con-
trol for social status or age. These results are shown in
Table V. All significant Interactions were examined using
simple sfopes analysis (Aiken & West, 1991). Figures il-
lustrating interactions depice the dependent variable for
individuals who score + or -1 5D from the mean auton-
omy score,

Results

Changes in Behavioral Autonomy Over Time

The repeared measures analysis of variance on behavioral
autonomy  revealed  a muain effect  of time, F(2,
HH=136.35 p< 0016, and a time by sex interaction.
Q44 =320 p < 05 A 7 males reported more be.
havioral autonomy compared with females M =415 vs,
M=3.99), but behavioral autonomy increased over time
such that males and females had equal behavioral auton-
omy by T3 (males T2 M =4 48: 13 M= +58: lemales T2
M=444 T3 M= 457, There were no effects involving
group.

Predicting Psychological Outcomes
Behavioral autonomy did not predict T2 psychological dis-
tress. However, the hehavioral autonomy by group mrerac-
non signiticantly predicted T3 psychological  disress.
Simple slopes analyses revealed that behavioral autonomy
predicted less psychological distress for the control group
(slope = ~0.40), 1(225) = 321 p < 01, but was unrelared
to - psychological with

Figire 1 for

those diabetes

(slope =0.13), (2250 =099, ns (see

distress  for

residualized distress scores of individuals with and without
diabetes who score +or —1 sp from the AUoONOMmy mean).

There was no relation of behavioral autonomy to the
T2 or T3 eating disturhance index, but there was a mar-
ginally  significant  hehavioral

autonomy by group

HEY
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Table IHl. Multiple Regression: Predicting T2 (n=238) and 13 (n = 230) Psychological Outcomes (Standardized Betas)

T2 psychological distress

T3 psychological distress

T2 disturbed eating T3 disturbed eating

Variable Coefficient AR? Coefficient AR? Coefficient AR? Coefficient AR?
T1 outcome 0.62%%* 041 [ Y 024 0. 70%x" 0.37 U.o6*** 0.53
Age -0.01 [ 0.03 0.02
Social status 0.08 000 0.00 0.00 V.07 0.00 0.05 000
Sex 008 006 0.17%* 018
Group 0.03 ~0.10 0.03 0.03
Autonomy 0.05 0.00 —Q.27 0.03 -0.09 0.02 ~0.05 0.02
Sex % group 0.18 -0.04 —0.04
SeX X Autonomy 0.0l 0.03 ~(0.09
Group » autonomy 0.24%* 0.03 O 114 0.0l 0.21%%* 0.03
Total AR 0.42 0.30 0.60 038
Note. +p =< Db *p < 03 **p < 0L FEp < 001 Sex Lo nale, 2 = leynale: Group U = healthy, 1 = diabetes
Table V. Logistic Regression: Predicting T2 (n = 238) and T3 (n = 230) Risk Behaviors (Unstandardized Betas and Standard Errors)
Variable T2 binge Qdds ratio T3 binge 0dds ratio T2 smoke 0Odds ratio T3 smoke Qdds ratio
Age 0.28 (0.3%) 1.33 0.07 (0.33) 1.08 0.34 (0.33) 140 0.38 (0.33) 147
Social seatus 0.05 (V.01 1.05 0.03 (0.0 103 0.00 (0.01) 1.00 001 W0.0D 1ol
Sex --0.32 {0.30) 0.72 —0.43 (03D 004 —0.05 (0.29) 0.95 0.21 (0.29} 124
Group —0.17 (0.30) 0.84 -(1.30 {0.30) 0.61 0.24(0.28) 1.27 011 (029 !
Autonomy 031 0.29) 1.37 0.61% (0.30) 1.83 0.68* (0.28) 1.96 0.98%** (0.29) 0.66
Note, 4p < 10 Tp< 09 7 p < 0L, ***p < 001, Sex | = male, 2 == female; Group O = healthy, 1 = dhabetes.
Table V. Multiple Regression: Predicting T2 and T3 Diabetes Outcomes (Standardized Betas)

T2 self-care T3 self-care T2 HbAlc T3 HbAlC

n=117 n=112 n=92 n:=92

Variable Coefficient AR? Coefficient AR? Coefficient AR? Coefficient AR?
I'l outcome 0.62%** 0.64 0.58%** 0.34 [ER= Rt 061 0.75%%* 0.57
Sex —0.02 0.04 ~0.02 0.03
Autonomy —~0 14 002 - o8 0.01 0.34 0.01 0.01 0.00
Sex > autonomy —0.46* 0.02
Total AR 0.66 035 0.6 057

Note, +p < 30, *p < 05 T Ol = p < 001 Sex | = male, 2 = female.

interaction on the T2 eating disturbance index and a sta-
ustically significant behavioral autonomy by group interac-
tion on the T3 eating disturbance index. Simple slopes
analysis revealed that at T3 behavioral autonomy predicted
less disturbed eating behavior for the control group (slope
—0.29), t0223)=2.77, p < .01, but more disturbed eating
behavior for the group  (slope =0.26),
((225)=2.25, p < .05. The effects were in the same direc-

diabetes
tion at 12, but neither slope was significant.

Predicting Risk Behavior
Behavioral autonomy did not predict binge drinking at T2
but predicted greater binge drinking at T3. Behavioral

autonomy  predicted greater smoking at T2 and T3.
Interestingly, group did not predict nisk behaviors, indicat-
ing that the level of risk behaviors was similar for emerging
adults with and without type 1 diabetes.

Predicting Diabetes Outcomes

There was no relation of behavioral autonomy to selt-care
hehavior at T2 or T3. There was a sex by behavioral auton-
omy interaction on T2 glycemic control. Simple slopes
analysis revealed that behavioral autonomy was unrelated
to glycemic conurol for males (slope =0.11), t(87) =0.37,
n.s., but was related to better glycemic control for females
tslope = —0.91), ((87) = =257, p < .01 (see Figure 2 for
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Figure 1. The relation of behavioral autonomy to T3 residualized dis-
tress for emerging adults with diabetes and controls.
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Figure 2. The relation of behavioral autonomy to T2 residualized
HbA1¢ for males and females.

residualized HbAlc scores of males and females who
scored plus or minus 1 SD from the mean autonomy
score). Behavioral autonomy did not predict T3 glycemic
control,

Discussion

The primary purpose of this study was to examine the
implicarions of behavioral autonomy for psychological
health andl risk behavior for FAs with and withour type |
diabetes and for diabetes outcomes among the larter group.
We did so in the context of a prospective study of FAs in
their senjor year of high school in which we predicted
changes in ourcomes 1 and 2 years later. In rerms of
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psychological health, behavioral autonomy was related to
reduced psychological distress and to reduced disturbed
cating behavior for the control group, as predicted, but
was unrelated to psychological distress and related to
greater disturbed eating behavior for the diabetes group.
In terms of diabetes outcomes, only a single relation
emerged. One year later, behavioral auronomy was related
to better glycemic control for females but unrelated to gly-
cemic control for males. Two years later, there were no
relations of behavioral autonomy to diabetes outcomes.

How can we explain the differential relations of behav-
ioral autonomy to psychological health outcomes for
emerging adults with and wirhout diabetes? One possibility
is that general behavioral autonomy is not as beneficial for
those with diabetes because general behavioral autonomy is
translated into diabetes-specific behavioral autonomy-—
that is, behavioral autonomy in taking care of diabetes.
Self-reliance with respect to taking care of diaberes may
not be advantageous to carly emerging adults. There is
substantial evidence thar parental involvement in diaberes
care is beneficial for youth with diabetes even among older
adolescents (Helgeson et al., 2008). In the present study,
general behavioral autonomy might have been rranslated
into less parental involvement in diabetes self-care activi-
ties, which could explain, in part, why behavioral auton-
omy did not have the same benefits for those with diaberes.

Alternatively, it may be important to consider behav-
ioral autonomy in the context of the individual's level of
maturity. Wysocki and colleagues (Wysocki et al., 1996)
created a self-care autonomy index which was a combina-
tion of child responsibility for diabetes self-care activitics
and parents’ raring of the child’s mastery of self-care be-
havior. Controlling for age, the ratio of self-care autonomy
to maturity showed excessive autonomy in relation ro ma-
turity was associated with lower levels of adherence and
increased hospitalizations. Thus, to better understand the
implications of behavioral auronomy for health ourcomes
in the instance of type 1 diabetes, it may be especially
nnportant ro take into consideration the individual’s level
of psychological maturity. We note thar we found lictle
evidence for relations of behavioral autoniomy 1o diabetes
outcomes in this sample.

Another reason for the differential relations of behay-
ioral auronomy to psychological health for those with and
without diabetes might have to do with our inability to
distinguish between two kinds ot auronomy, specifically
behavioral and emorional autonomy. Behavioral autonomy
represents the capacity to make independent decisions,
whereas emotional autonomy reflects the lack of emorional
dependence on relationships with others, most notably
parents (Steinberg, 2013). Although the two can co-oceur,
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it is also possible to make decisions on one’s own without
distancing the self from others. That is, EAs can establish
an autonomous lifestyle while maintaining a close connec-
tion to parents. Indeed, there is a great deal of research
among adolescents that shows the best possible outcomes
occur when families encourage autonomy in a context of
support (Allen & Land, 1999). It is possible that our mea-
sure of behavioral autonomy did not disentangle the two—
it tapped independence but also separation from parents.
Autonomy in the context of connection to parents might be
particularly important among EAs with type 1 diabetes.

Finally, we note that the beneficial relatons we ob-
served for behavioral autonomy in the control group were
only significant for the T3 psychological health outcomes.
It may be that the benefits of behavioral autonomy are not
realized until the emerging adult has had tdme to adjust to
the transition out of high school, and that this adjustment
period is longer for those with diabetes. Because emerging
adults with type | diabetes have to make greater adjust-
ments during this time of transition (e.g., integrating dia-
betes into new social environments, transitdoning from
pediatric to adult health care), the beneficial effects of be-
havioral autonomy may take a bit longer to be realized.
Further follow-up with this sample will examine this
possibility.

We investigated whether there would be group difter-
ences in behavioral autonomy. There were no differences in
the level of behavioral autonomy reported by emerging
adults with and without type 1 diabetes. Thus, it is not
the case that diabetes influences the level of general behav-
ioral autonomy that parents grant as much as the fact that
diabetes influences the relation of behavioral autonomy to
health.

We also examined the implications of behavioral au-
tonomy for risk behavior. Behavioral autonomy was related
to higher levels of risk behavior—binge drinking and smok-
ing. These findings may suggest a disadvantage of behav-
ioral autonomy for both EAs with and without diabetes.
However, one hopes that these risk behaviors reflect a tran-
sitory period of experimentation that will not persist into
later adulthood. Support for this possibility comes from a
longitudinal study of youth conducted by Shedler and
Block (1990). They found that those who experimented
with drugs were psychologically healthier at age 18 years
than those who abstained and those who were frequent
drug users. However, the same level of risk behavior may
have more severe consequences for those with than with-
out diabetes. Alcohol use is more problematic for those
with diabetes because it affects blood glucose levels and
impairs the judgment needed to enact appropriate self-care
(Ahmed, Karter. & Liu, 2006). Interestingly, there was no

group difference in risk behaviors, consistent with a previ-
ous study of similarly aged emerging adults with and with-
out chronic illness from Switzerland (Suris, Michaud, Akre,
& Sawyer, 2008). Given the greater risks of alcohol use for
those with diaberes, it is of concern that those with diabe-
tes use alcohol at the same rate as those without diabetes.

The findings from this study have implications for
practitioners who work with young adults with type 1 di-
abetes. Certainly, the message cannot be that families and
health care professionals should inhibit behavioral auton-
omy development. However, behavioral autonomy can be
encouraged in the context of support, consistent with Allen
and Land’s (1999) research. Emerging adults should be
encouraged to make both daily decisions (e.g., what to
eat) and more futuristic decisions (e.g., what kind of
career to choose) in the context of a warm, caring, and
accepting familial and health care environment. In this
sense, neither the family nor the health care team are
making the decisions but are available to provide input
and feedback in collaboration with the emerging adult. 1t
might be especially beneficial if youth are provided with the
opportunity to assert behavioral autonomy before emerging
adulthood when parents are more readily available as col-
laborators. In regard to risk behaviors, especially drinking
alcohol, it might be better if health care professionals fo-
cused their attention on helping youth manage these risk
behaviors rather than deterring them, as emerging adults
with diabetes are engaging in the same level of risk behavior
as those without diabetes. Thus, rather than deterring the
development of behavioral autonomy, tamilies and health
care professionals can better prepare emerging adults for
exerting behavioral autonomy.

Before concluding, we note several study limitations.
First, respondents were largely middle class and homoge-
nous with respect to ethnicity and race, limiting the gen-
eralizability of these findings. Second, we modified an
existing measure of behavioral autonomy to be relevant
to emerging adults; thus, caution must be used in inter-
preting the findings of a moditied measure. Future research
should obtain additional reliability and validity informadon
on the behavioral autonomy measure we used, including
linking it to similar constructs in the literature and exam-
ining whether there are distinct domains of behavioral au-
tonomy that change differentially over time for those with
and without chronic illness. It would also be useful to
explore this measure in a variety of populations that vary
in ethnicity and social status. Third, with the exception of
glycemic control, our measures are based on participant
self-report. Qur findings with regard to glycemic control,
however, should be viewed with caution, as a substantial
number of participants did not have a measure of HbAlc
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taken at T2 o ar 13 either because they did nor see 4
physician in the past year or because no measure was
taken. In the latrer case. it is unclear wherher he physician
did not order an HbA | ¢ or whether the participant did not
lollow through with (he order. Regardless, ir is likely that
our findings for glycemic control are more likely to gener-
alize 10 participants who are more conscientious with their
clinical care, Fourth, we conducted 1 separate regression
analyses (6 at T2 and a¢ 13), which inflates our possibility
of tvpe 1 error, Thus, future research should replicate these
results before clinjcal recommendations are implemented
based on these findings. Finally, we studied only the ear-
liest stage of emerging adulthood. It will be important 1o
examine how behavioral autonomy evolves over rtime as
well as its implications for health,

I sum, we showed that behavioral autonomy is re-
lated to good psychological health over the transition (o
emerging adulthood for those without type 1 diabetes but
has a more complicated patrern of relations 1o psycholog-
ical, behavioral, and physical outcomes among those wirh
vpe 1 diabetes, Among those with diabetes, hehavioral
autonomy did not predier psychological distress or self-
care behavior, predicted an increase in disrurbed eating
behavior and greater risk behavior, and predicted beter
glycemic control for females at one of the tWo assessiments,
These mixed findings suggest that the construct of behay-
loral autonomy needs (o be studied in conjunction with
other important variables (e.g., maturity. emotional auton-
omy) especially in the case of diabetes. Oyr finding that
behavioral awonomy was related o greater enactment of
tisk behavior for FAs with and without diabetes is of some
concern and warrants additiongl follow-up into the later
vears of emerging adulthood.
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