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Objective This longitudinal study compared emerging adults with and without type 1 diabetes on

life path decisions, health behaviors, and psychological well-being during the transition out of high

school. Methods Administered questionnaires during the senior year of high school and 1 year later to

117 emerging adults with diabetes and 122 emerging adults without diabetes. Comparisons were conducted

with respect to health status, sex, and school status. Results Those with and without diabetes chose simi-

lar life paths and engaged in similar levels of risky behaviors, but disturbed sleep increased for males with di-

abetes only. Having diabetes was not associated with depressive symptoms, loneliness, or bulimic symptoms,

but was associated with lower life satisfaction and lower life purpose over time. Conclusions Emerging

adults with and without diabetes fare similarly on most dimensions studied during the first year out of high

school.
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Introduction

The developmental period from ages 18–25 years has been

labeled ‘‘emerging adulthood’’ (Arnett, 2000). Emerging

adulthood is the period of life during which the possibili-

ties for the future are the most numerous, and identity

exploration is at its lifetime peak. Arnett (2000) describes

the first phase of emerging adulthood as a time when in-

dividuals are both excited about their new freedom but also

uncertain because of the unsettled nature of their lives, as

they explore the possibilities for their futures with respect

to residential status, school status, vocation, romantic re-

lationships, and identity. Adjustment to new responsibili-

ties that arise during the first phase of emerging adulthood

occurs rapidly with little structure and supervision, espe-

cially for those who move out of the house to live on their

own for the first time or to attend college. The heightened

freedom and reduced parental monitoring associated with

emerging adulthood are coupled with an environment

especially conducive to identity and lifestyle exploration,

thus creating opportunities for risky behavior (Arnett,

2000; White et al., 2006). These circumstances also

result in potential for social isolation and uncertainty

about the future, which could diminish psychological

well-being. Researchers who have examined risk behavior

patterns during emerging adulthood have speculated that

poor health behaviors established during emerging adult-

hood may persist into later stages of adulthood (Laska,

Pasch, Lust, Story, & Ehlinger, 2009; Nelson, Story,

Larson, Neumark-Sztainer, & Lytle, 2008). Diminished

psychological well-being during emerging adulthood is an

important concern in and of itself and may predict future

declines in psychological well-being. Despite these poten-

tial risks, relatively few studies have focused on the health

and well-being of emerging adults.

The transition to emerging adulthood may pose a spe-

cial challenge to those with childhood chronic diseases,
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such as type 1 diabetes. The demands of managing a com-

plicated illness like diabetes must be integrated into the

normative changes in vocation, education, relationships,

and living situations that accompany emerging adulthood

(Weissberg-Benchell, Wolpert, & Anderson, 2007). In ad-

dition to the new responsibilities and freedoms that most

emerging adults share, those managing diabetes become

increasingly responsible for their self-care, with daily re-

quirements such as blood glucose monitoring and assess-

ment and insulin dose adjustments, and periodic activities

such as scheduling physician appointments, ensuring avail-

ability of adequate supplies, and caring for themselves

when sick. All of these activities are likely to have been

monitored at least partially by parents during adolescence.

In addition, some of the risky behaviors that occur during

emerging adulthood, such as lack of physical activity and

smoking, are predictive of long-term health detriments,

such as vascular complications, for which those with type

1diabetes are particularly vulnerable (Bishop et al., 2009).

Despite the challenges faced by emerging adults with

diabetes, little research has compared the transition experi-

ences of those with and without diabetes. It is possible that

those who are coping with diabetes may experience the years

of emerging adulthood differently because of potential

diabetes-related limitations to their exploration of future

possibilities. Thus, the goal of this study was to compare

individuals with and without diabetes during the transition

out of high school in terms of the following: (1) life path

decisions regarding education, vocation, and living situation;

(2) health behaviors; and (3) psychological well-being.

Below, we briefly review what is known about how individ-

uals with diabetes compare with those without diabetes in

each of these three domains during emerging adulthood.

Life Path Decisions

Of the many considerations facing youth during the initial

stages of emerging adulthood, those regarding education,

vocation, and living situation are likely the most deliber-

ated because of their monumental influence on future out-

comes. Research conducted before the Diabetes Control

and Complications Trial (DCCT; Diabetes Control and

Complications Research Group, 1994) found high school

students with diabetes had similar intentions to work or

pursue college but were more likely to plan to attend com-

munity college and had less career support from parents

than control subjects (Myers, 1992). More recent research

found that emerging adults with chronic illnesses (cancer,

heart disease, epilepsy, type 1 diabetes) had lower college

graduation rates, higher unemployment rates, higher prob-

ability of receiving public assistance, and lower incomes

than those without chronic illness (Maslow, Haydon,

McRee, Ford, & Halpern, 2011). However, that study did

not examine those with diabetes separately from other

chronic illnesses. The effect of health status on the pursuit

of higher education is important because a college degree is

associated with higher earning potential and job stability

and mobility (Montgomery & Côté, 2003). Health status

differences in the type of education pursued also is impor-

tant because retention and degree completion rates are

lower among community college students than among

those enrolled in 4-year institutions (National Center for

Education Statistics, 2008a).

Only a few studies have examined whether having dia-

betes impacts the decision for an emerging adult to leave

home. In 2008, 36% of college students aged 19–23 years

lived at home (National Center for Education Statistics,

2008b). One older study found that youth with diabetes

(aged 17–22 years) were more likely to live at home (66%)

than control subjects (33%), despite no health status differ-

ences in the distance of college from home (Myers, 1992).

Another older study found a high rate of emerging adults

with diabetes (aged 18–22 years) to be living at home (65%),

but there was no comparison with emerging adults without

diabetes (Wysocki, Hough, Ward, & Green, 1992). Given

the drastic diabetes care improvements post-DCCT, it is

unclear whether differences in educational and vocational

decisions and living situations persist between today’s

emerging adults with and without diabetes. If those with

diabetes are found to choose colleges closer to home, on

average, than control subjects, it may be an indication that

these individuals are intentionally limiting their options for

higher education, which, in turn, could lead to differences in

income, quality of life, and life satisfaction both during the

college years and beyond. If lifestyle differences are no longer

found between the groups, it may indicate that post-DCCT

improvements have mitigated some real or perceived lifestyle

limitations for those with diabetes that existed in past de-

cades. Encouragingly, one recent study found evidence that

diabetes self-management was not associated with whether

emerging adults with type 1 diabetes were living indepen-

dently of their parents (Hanna et al., 2012).

Health Behavior

Emerging adulthood is associated with an array of poor

health behaviors, including alcohol use, smoking, lack of

physical activity, and disturbed sleeping patterns. For ex-

ample, emerging adults have the highest rate of alcohol use

(Substance Abuse and Mental Health Services Administra-

tion, 2011), especially for those who attend college (White,

Labouvie, & Papadaratsakis, 2005). Drinking poses a more

severe risk to individuals with diabetes than to peers with-

out diabetes owing to impaired judgment that could
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negatively impact self-care (Ahmed, Karter, & Liu, 2006)

and increased risk for hypoglycemia (Franz et al., 2002).

Smoking is common in early adulthood; 20.1% of adults

between the ages of 18–24 years smoked regularly in 2010

(Center for Disease Control and Prevention, 2011). In ad-

dition, 90% of smokers begin the habit before the age of 21

years (Mowery, Brick, & Farrelly, 2000), and early initia-

tion of smoking is related to becoming a heavier smoker

and to smoking for longer durations (Elders, Perry,

Eriksen, & Giovino, 1994). Because individuals with dia-

betes have heightened risk for heart and kidney disease,

and smoking exacerbates the risk for both (Bishop et al.,

2009; Muehlhauser, Sawicki, & Berger, 1986), smoking is

potentially more detrimental to the health of those with

diabetes than those without. Declining physical activity

after high school, especially for college students, typically

results in freshman year weight gain (Butler, Black, Blue, &

Gretebeck, 2004). Physical activity is especially important

for those with diabetes because it helps to achieve good

glycemic control and may decrease risk for complications

(Chimen et al., 2012). Finally, disturbed sleep is common

among college students (Lund, Reider, Whiting, &

Prichard, 2010), and poor sleep quality is associated with

poorer health (Katz & McHorney, 2002). Because poor

sleep and poor glycemic control are believed to be recip-

rocally related (Barone & Menna-Barreto, 2011), disturbed

sleep may be more disruptive to college students with

diabetes than those without diabetes. In this study, we

examined potential differences between emerging adults

with and without diabetes in all of these health behaviors.

Because youth with diabetes may be more conscious of

their health and the increased risk that many of these be-

haviors pose, we hypothesize lower levels of risk behavior

among youth with than without diabetes.

Psychological Well-Being

Depressive symptoms increase during adolescence, peak in

young adulthood, and then decline throughout the rest of

the life span (Arnett, 2004; Kessler, Mickelson, Walters,

Zhao, & Hamilton, 2004). A meta-analytic review revealed

that youth with diabetes experience more depression than

those without diabetes (Reynolds & Helgeson, 2011). The

overall effect sizes were small to medium, and smaller in

more recent studies. Adults with type 1 diabetes experience

more depressive symptoms and are more likely to use

antidepressants than peers (Gendelman et al., 2009). Two

meta-analytic reviews based largely on cross-sectional studies

found that depressive symptoms are an important risk factor

for diabetes health because of links to poor glycemic control

(Lustman et al., 2000) and diabetes-related complications

(de Groot, Anderson, Freedland, Clouse, & Lustman, 2001).

Another index of psychological well-being especially

relevant to emerging adulthood is loneliness. Loneliness

tends to peak during emerging adulthood (Rokach,

2000). Lonely people experience more disturbed sleep

and higher cardiovascular reactivity than those who are

not lonely (Cacioppo et al., 2002) and is associated with

poor glycemic control (Barone & Menna-Barreto, 2011).

Cardiovascular reactivity is linked to long-term cardiovas-

cular complications (Matthews, Zhu, Tucker, & Whooley,

2006). We know of no data comparing the levels of lone-

liness between emerging adults with and without diabetes.

An aspect of psychological health especially relevant to

diabetes is disturbed eating behavior. People with diabe-

tes—especially females—are at greater risk for eating dis-

orders compared with people without diabetes (Jones,

Lawson, Daneman, Olmsted, & Rodin, 2000), and dis-

turbed eating behaviors are linked to diabetes-related com-

plications (Rydall, Rodin, Olmsted, Devenyi, & Daneman,

1997). Typically emerging in early adolescence, eating dis-

turbances increase during the transition to college (Vohs,

Heatherton, & Herrin, 2001), a trend at least partially at-

tributed to the college environment’s high stress, changing

roles, and achievement orientation (Striegel-Moore, Silber-

stein, Grunberg, & Rodin, 1990). Given their strong

implications for diabetes-related complications, it is impor-

tant to examine health status differences in eating behav-

iors during emerging adulthood.

Finally, one of the primary tasks of emerging adult-

hood is the exploration and establishment of identity, de-

fined as the extent to which one has explored goal

alternatives and committed to life choices (Luyckx et al.,

2008). Emerging adults with diabetes with stronger senses

of identity experience fewer diabetes-related problems and

have lower levels of depressive symptoms than those with

weaker senses of identity (Luyckx et al., 2008). Identity

exploration is lower in emerging adults with diabetes

than in comparison peers (Luyckx et al., 2008). Although

we did not include a measure of identity exploration, we

examined life purpose and life satisfaction as potential out-

comes of the identity exploration process. Emerging adults

with diabetes may have more difficulties establishing an in-

dependent identity than their peers owing to the greater

likelihood of continuing parent involvement and oversight

with respect to diabetes self-care that may bleed into other

life aspects, resulting in a lower sense of life purpose and/

or life satisfaction during early emerging adulthood.

The Present Study

Using Arnett’s (2000) theory of emerging adulthood,

we examined the life domains that are critical to this

stage of development, that are undergoing tremendous
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change at this time, and that have implications for future

well-being—specifically, lifestyle decisions such as going to

college and leaving home, health behaviors such as alcohol

consumption and smoking, and psychological well-being

such as depressive symptoms and loneliness. Few studies

have compared these domains among emerging adults with

and without type 1 diabetes, and most of the ones that

exist are decades old. If emerging adults with type

1diabetes are somehow disadvantaged in comparison

with those without diabetes, this sets forth a disadvantage

that will influence the course of their futures and suggests

intervention efforts may be prudent. Even if those with

diabetes are found to engage in the same level of risk be-

havior as those without diabetes, they may be putting

themselves in danger with respect to their health because

these health risk behaviors have more severe consequences

for those with than those without diabetes.

We compared youth with and without diabetes in their

senior year of high school and 1 year later with respect to

life path decisions, health behaviors, and psychological

well-being. Because of technological advances in the treat-

ment of diabetes, we did not hypothesize health status

differences in life path decisions. However, we did hypoth-

esize that those with diabetes would report better health

behavior than those without diabetes owing to the stronger

health implications of health behaviors. Given past re-

search, we cautiously hypothesized that those with diabe-

tes would report lower psychological well-being than those

without diabetes. Because psychological well-being and

health behaviors frequently differ by sex, we also compared

males and females and explored the interaction between

sex and health status (i.e., participants with vs. without

diabetes). Because attending college may have implications

for risk behavior and psychological well-being (Blanco

et al., 2008; O’Malley & Johnston, 2002), we also exam-

ined the impact of attending college on health behaviors

and psychological well-being.

Materials and Methods
Participants

Participants were 239 youth (122 without diabetes, 117

with diabetes) who were in their last semester of high

school at baseline. Demographic data are shown in Table I.

Procedure

This study was approved by the appropriate institutional

review boards. Participants were recruited from a previous

study that explored the transition to adolescence

(Helgeson, Snyder, Escobar, Siminerio, & Becker, 2007).

Briefly, participants originally were recruited from the local

Children’s Hospital, when they were aged 12 years on av-

erage (response rate 77%). Control subjects were recruited

from area malls (n¼ 70) and physicians’ offices (n¼ 61)

from the same geographic region (response rate 66%). Of

the 132 participants with diabetes and the 131 control

subjects, 121 (91.7%) with diabetes and 123 (93.9%) with-

out diabetes agreed to be contacted for this new study that

explored their transition into emerging adulthood.

Consent forms were mailed to participants. Once

signed consent forms were received, youth were emailed

an online questionnaire to complete during the spring of

their senior year of high school (Time 1 [T1]) and 1 year

later (Time 2 [T2]). Participants without online access were

sent a questionnaire by mail to complete by hand (T1:

11.9%; T2: 11.5%). The majority of both groups com-

pleted both assessments (diabetes n¼ 117 [97%]; control

n¼ 122 [99%]).

Participants from the original study who did not par-

ticipate in the present study (n¼ 24) were compared with

those who completed the current study (n¼ 239) with

respect to the demographic and disease-related

variables shown in Table I. Only two differences were

Table I. Participant Demographics at Baseline (T1)

Diabetes (n¼117) Control (n¼122)

Agea 18.15 (.41) 18.02 (.49)

BMI*,a 25.68 (4.03) 24.12 (4.72)

Social status

(Hollingshead)*,a

42.61 (11.08) 46.58 (13.70)

Maleb 47.0% (58) 46.3% (56)

Household structure

Lives with

Mother and fatherb 66.7% (78) 68.9% (84)

Otherb 20.5% (24) 24.6% (30)

Declined to answerb 12.8% (15) 6.5% (8)

Race

Whiteb 92.3% (108) 93.4% (114)

Otherb 7.7% (9) 6.6% (8)

Ethnicity

Hispanicb 1.7% (2) 3.3% (4)

Not Hispanicb 95.7% (112) 95.9% (117)

No answerb 2.6% (3) 0.8% (1)

Pump 57.50%

Time since diagnosis

(years)c

11.12 (3.10, 5.75–17.74)

HbA1c (%)c 8.90 (1.75, 6.2–13.7)

Note. Birthdate, sex, household structure, race/ethnicity, and social status were

collected for a previous study (Helgeson et al., 2007); all remaining data were

collected at T1.
aMean (SD).
bMean (n).
cMean (SD, range).

*Health status difference at p < .05.
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found: (a) participants who dropped out of the diabetes

group had a higher average body mass index (BMI; 24.72)

than those who stayed in the study, (21.80),

t(132)¼�2.16, p¼ .03, and (b) control participants who

did not participate in the current study were more likely to

be non-white (37.5%; n¼ 3) than those who did partici-

pate, (7.3%; n¼ 9), X2(131)¼ 8.22, p¼ .004.

Measures

Demographics

Birthdate, sex, household structure, race/ethnicity, and

social status (Hollingshead, 1975) were collected from

the previous study (see Helgeson, Snyder, Esobar,

Siminerio, & Becker, 2007). The other demographic infor-

mation shown in Table I was collected at T1.

Life Path Decisions

At T2, participants indicated whether they were enrolled in

college and/or working and where they lived. Names of

colleges were obtained to examine institutional information

(e.g., selectivity, size) from the 29th edition of Barron’s

Profiles of American Colleges (College Division of Barron’s

Educational Series, 2011).

Health Behaviors

Five health behaviors were examined using standardized

questionnaires. Questions regarding alcohol consumption

in the past 30 days, binge drinking in the past two weeks,

and smoking in the past 12 months were taken from the

Monitoring the Future Study (Johnston, 2010) and were

represented as dichotomous variables indicating whether

the participant had engaged in each behavior (i.e., any al-

cohol consumption, at least one binge, any smoking).

Physical activity was measured with the Paffenberger

Physical Activity Questionnaire (Paffenbarger, Hyde,

Wing, & Hsieh, 1986) as weekly energy expenditure

(kcal) per week in sports, leisure, and recreational activi-

ties. Five questions from the Pittsburgh Sleep Quality

Index (Buysse, Reynolds, Monk, Berman, & Kupfer,

1989) were used to measure sleep: typical bed time, typical

wake time, number of minutes to fall asleep, number of

hours typically slept at night, and sleep quality. This infor-

mation was used to calculate four components of sleep

(quality, duration, latency, and efficiency) on a scale

from 0 (very good) to 3 (very poor), which were summed

to create a sleep index. Higher numbers indicated worse

sleep. Reliability statistics are not reported for the health

behavior measures because all are either dichotomous or

standardized scoring schemes and thus are not amenable

to standard reliability calculations.

Psychological Well-Being

Depressive symptoms were measured with the Center for

Epidemiological Studies Depression Scale (Radloff, 1977),

which consists of 20 summed items, each of which is rated

on a 0 (none of the time) to 3 (most of the time) scale during

the past week (T1: a¼ .89; T2: a¼ .93). Loneliness was

measured with the eight-item UCLA Loneliness Scale

(Russell, 1996) in which participants rated how often

they felt as described (i.e., ‘‘I lack companionship,’’

‘‘I feel left out.’’) on a 1 (never) to 4 (often) scale. Items

were averaged to create a loneliness index (T1: a¼ .84; T2:

a¼ .86).

Two subscales from the Eating Disorders Inventory

(Garner, Olmstead, & Polivy, 1983; Steel, Young, Lloyd,

& Macintyre, 1989) were used to measure disturbed eating

behavior: drive for thinness (four items; T1: a¼ .91, T2:

a¼ .91) and bulimic symptoms (seven items; T1: a¼ .82;

T2: a¼ .85). Three items of the original drive for thinness

subscale were removed because typical diabetes care artifi-

cially inflates their presence (Steel et al., 1989). Partici-

pants rated each item on a 1 (never) to 5 (very often)

scale, and items for each subscale were averaged.

The seven-item purpose in life subscale from Ryff’s Six

Dimensions of Psychological Well-Being (Ryff & Keyes,

1995) was used to measure life purpose. Participants

rated their agreement with items on a scale from 1 (strongly

disagree) to 6 (strongly agree), and ratings were averaged to

create an index in which higher numbers indicated a stron-

ger sense of life purpose (T1: a¼ .73; T2: a¼ .77). Life

satisfaction was measured with the five-item Life

Satisfaction Inventory (Diener, Emmons, Larsen, &

Griffin, 1985). Items were rated on a 1 (strongly disagree)

to 7 (strongly agree) scale, and the average was taken (T1:

a¼ .90; T2: a¼ .92).

Statistical Analysis

The t-tests and chi-square analyses were used to examine

health status differences in demographic variables (see

Table I) and life path decisions (see Table II). Then, 2

(sex: male, female)� 2 (health status: control,

diabetes)� 2 (school status: full-time college student, not

full-time college student)� 2 (time: T1, T2) mixed Analysis

of Covariance was used to examine continuous measures

of health behaviors and psychological well-being.

Because there were health status differences in BMI,

t(238)¼�2.94, p¼ .004, d¼�.38, and social status,

t(242)¼ 2.50, p¼ .01, d¼ 0.32, these two variables were

statistically controlled in all analyses.

The analysis of dichotomous health behaviors (alcohol

use, binge drinking, smoking) was more complicated. We

used logistic regression analysis to predict T1 outcomes,
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with sex and health status as predictors. For prediction of

these behaviors at T2, the respective T1 behavior was sta-

tistically controlled, and health status, sex, school status,

and their associated interactions were tested as predictors.

Analyses only included student status as a predictor of T2

health behaviors because college status was only applicable

to this wave of measurement. Because neither of these

analyses tests the changes in health behavior over time,

we used chi-square analyses to examine overall differences

in the dichotomous health behaviors between T1 and T2.

Results
Life Path Decisions

As shown in Table II, there were no health status differ-

ences in college attendance or work status. Three-quarters

of both groups were attending college full-time, and about

half of each group was working. Comparable percentages of

each group combined college and work. Overall, living sit-

uations were comparable. Of those attending college, about

one-quarter of each group was living at home (diabetes:

26.4%; control: 25.3%); of those not in college, roughly

70% were living at home (diabetes: 71.4%; control:

70.0%).

Among those attending college, there were no health

status differences in most college characteristics: two-year

vs. four-year, private vs. public, size, distance from home,

or average in-state tuition. However, control participants at-

tended colleges with significantly higher competitiveness rat-

ings (M¼ 2.71, SD¼ 1.09) than those with diabetes

(M¼ 2.32, SD¼ 1.08), t(133)¼�2.11, p¼ .04, d¼ .37.

There were no health status differences in self-reported

grade point average at the end of the first semester in college.

Health Behaviors

There were no main effects or interactions involving health

status, sex, or school status on alcohol consumption at

either wave of data collection. However, more participants

reported consuming alcohol at T2 (50.9%) than at T1

(31.7%), X2(1, 230)¼ 25.63, p < .001.

There were no effects of health status, sex, or school

status on binge drinking at T1, but there was a sex by

student status interaction at T2. Male participants were

more likely to report binge drinking than females, and

this was particularly true among full-time college students

(males full-time: 50.0%; females full-time: 38.8%; males

not full-time: 5.0%; female not full-time: 6.2%; odds

ratio 6.15; 95% confidence interval 1.03–36.54,

p¼ .046). In addition, more participants reported

binge drinking at T2 (33.5%) than at T1 (15.9%),

X2(1, 233)¼ 22.96, p < .001.

There were no effects of health status or school status

on smoking behavior at T1, but there was a main effect of

sex. Logistic regression indicated that males were 2.23

times more likely than females to smoke at T1 (Odds

Ratio 2.23; 95% confidence interval 1.08–4.60, p¼ .03).

There were no effects of health status, sex, or student

status at T2. There was a main effect of time such that

more participants smoked at T2 (36.6%) than at T1

(28.4%), X2(1, 232)¼ 86.64, p < .001.

Returning to the repeated-measures analyses of vari-

ances for continuous health behavior outcomes, there was

a main effect of sex, but not of health status, school status,

or time, on physical activity. Males reported more physical

activity (M¼ 3983.59, SE¼ 343.59) than females

(M¼ 2848.61, SE¼ 362.17), F(1, 224)¼ 5.18, p¼ .02,

�2p¼ .02.

There were no main effects of any of the predictor

variables on sleep, but a three-way health status by sex

by time interaction emerged, F(1, 224)¼ 5.75, p¼ .02,

�2p¼ .03, as shown in Figure 1. Among control partici-

pants, males’ sleep disturbance declined from T1

(M¼ 2.83, SE¼ 0.26) to T2 (M¼ 2.25, SE¼ 0.28),

whereas females’ sleep disturbance remained constant be-

tween T1 (M¼ 2.61, SE¼ 0.27) and T2 (M¼ 2.57,

SE¼ 0.29). In contrast, among the diabetes group, male

participants’ sleep disturbance increased from T1

(M¼ 2.36, SE¼ 0.27) to T2 (M¼ 3.00, SE¼ 0.29), but

females’ sleep disturbance remained unchanged between

T1 (M¼ 3.04, SE¼ 0.28) and T2 (M¼ 2.90, SE¼ 0.30).

Psychological Well-Being

There was a main effect of sex on depressive symptoms

such that males reported fewer depressive symptoms

Table II. Participants Enrolled in College and/or Working at T2

Diabetes (n¼117) Control (n¼122)

School

Full-time 75.2% (88) 74.6% (91)

Part-time 2.6% (3) 1.6% (2)

Not in school 22.2% (26) 23.8% (29)

Working

Yes 52.1% (61) 52.5% (64)

No 47.9% (56) 47.5% (58)

Work/School combinations

College only 46.2% (54) 47.6% (58)

Other school only 1.7% (2) 0.0% (0)

Work only 17.1% (20) 13.9% (17)

Work and college 30.7% (36) 27.1% (33)

Work and other school 0.0% (0) 1.6% (2)

Military 0.0% (0) 4.1% (5)

Other 4.3% (5) 5.7% (7)
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(M¼ 1.54, SD¼ 0.05) than females (M¼ 1.85,

SD¼ 0.05), F(1, 224)¼ 18.40, p < .001, �2p¼ .08, but

this main effect was qualified by an interaction with

school status, F(1, 224)¼ 4.04, p¼ .05, �2p¼ .02. Male’s

depressive symptoms were similar, regardless of school

status (full-time: M¼ 1.57, SD¼ 0.05; not full-time:

M¼ 1.51, SD¼ 0.08), whereas females who were not en-

rolled in college reported more depressive symptoms than

females who were full-time students (full-time: M¼ 1.74,

SD¼ 0.05; not full-time: M¼ 1.96, SD¼ 0.09). There

were no other effects on depressive symptoms. None of

our predictor variables predicted loneliness.

There was a main effect of sex on drive for thinness

such that females reported a stronger drive for thinness

(M¼ 2.35, SD¼ 0.10) than males (M¼ 1.34, SD¼ 0.09),

F(1, 224)¼ 57.68, p < .001, �2p¼ .21. In addition, there

was a health status by school status� time interaction,

F(1, 224)¼ 4.51, p¼ .04, �2p¼ .02. Full-time students in

both the control and diabetes groups reported no change

in drive for thinness between T1 (control: M¼ 1.79,

SE¼ 0.11; diabetes: M¼ 1.85, SE¼ 0.11) and T2 (control:

M¼ 1.70, SE¼ 0.10; diabetes: M¼ 1.79, SE¼ 0.10).

Among those not enrolled in full-time college, drive for

thinness increased between T1 (M¼ 1.77, SE¼ 0.19)

and T2 (M¼ 1.91, SE¼ 0.17) for control subjects and de-

creased between T1 (M¼ 2.13, SE¼ 0.19) and T2

(M¼ 1.81, SE¼ 0.18) for those with diabetes.

There was a main effect only of sex on bulimic symp-

toms. Females reported higher levels of bulimic symptoms

(M¼ 1.61, SD¼ 0.06) than males (M¼ 1.33, SD¼ 0.06),

F(1, 224)¼ 10.98, p < .001, �2p¼ .05.

For life purpose, there was main a effect of sex such that

females reported higher life purpose (M¼ 4.76, SD¼ 0.07)

than males (M¼ 4.56, SD¼ 0.07), F(1, 224)¼ 4.26,

p¼ .04, �2p¼ .02, and a main effect of health status,

F(1, 224)¼ 6.39, p¼ .01, �2p¼ .03, which was qualified

by an interaction with time, F(1, 224)¼ 6.06, p¼ .02,

�2p¼ .03. As shown in Figure 2, there were no health

status differences in life purpose at T1 (control: M¼ 4.67,

SE¼ 0.08; diabetes: M¼ 4.57, SE¼ 0.08), but life purpose

increased among the control group by T2 (M¼ 4.88,

SE¼ 0.08) and remained the same among the diabetes

group by T2 (M¼ 4.51, SE¼ 0.08).

There were main effects of health status and school

status on life satisfaction. Control participants scored

higher in life satisfaction (M¼ 5.40, SE¼ 0.12) than those

with diabetes (M¼ 4.88, SE¼ 0.12), F(1, 224)¼ 9.36,

p¼ .002, �2p¼ .04. Those enrolled in school full-time

expressed greater life satisfaction (M¼ 5.42, SD¼ 0.09)

than those who were not (M¼ 4.86, SD¼ 0.15),

F(1, 224)¼ 9.77, p¼ .002, �2p¼ .04.

Conclusions

These findings indicate that life path decisions are similar

for those with and without diabetes. Although older re-

search reported that youth with diabetes were more likely

to attend a community college and live at home compared

with those without diabetes (Myers, 1992), we found that

those with diabetes were equally likely to attend college, to

attend similar colleges, and to live at home as comparison

peers. Previous health status differences may have disap-

peared as a result of advances in diabetes-related technol-

ogy and education. These advances have increased the

flexibility of diabetes self-care and the probability of opti-

mal glycemic control and diabetes-related health outcomes.

The only difference detected between the two groups was

that colleges attended by the control group had higher

competitiveness ratings than those attended by those

with diabetes. This difference could indicate lower levels

of academic ambition by those with diabetes or perhaps a

difference in academic interests between the groups.

However, it is important to emphasize that the colleges

chosen by those with and those without diabetes were

the same in all other respects, including average

Scholastic Aptitude Test score, distance from home, and

in-state tuition. Therefore, it is unclear that any substantive

difference exists in colleges attended by those with and

those without diabetes in this study.

In terms of health behavior, it was hypothesized that

those with diabetes would engage in less risky behavior

Figure 1. Health status by sex by time interaction predicting sleep

disturbance. Among control participants, males’ sleep disturbance

declined from T1 to T2, whereas females’ sleep disturbance remained

the same. Among those with diabetes, males’ sleep disturbance

increased, but females’ sleep disturbance remained unchanged

between T1 and T2 (p¼ .02).
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than those without diabetes because these behaviors posed

more hazards to health for those with diabetes. We found

no support for this hypothesis in terms of alcohol con-

sumption, binge drinking, smoking, or physical activity.

In fact, the only health behavior that was associated with

health status was disturbed sleep. We observed an increase

in sleep disturbance over time for males with diabetes that

was not apparent among females with diabetes or control

subjects. We could postulate that the transition into

emerging adulthood and the increase in risk behavior ob-

served during this period has something to do with the

increased sleep disturbance, but we cannot explain why

transition difficulties would be linked to sleep disturbance

for males with diabetes alone. Future research should rep-

licate this finding and continue to explore sleep distur-

bances because it is an area of research that has been

frequently linked to health outcomes (Barone &

Menna-Barreto, 2011; Katz & McHorney, 2002).

It is somewhat elucidating to present our alcohol and

smoking rates 1 year after high school graduation in the

context of national statistics for adults aged 18–25 years.

Compared with alcohol consumption nationwide (48.9%;

Substance Abuse and Mental Health Services Administra-

tion, 2011), the rate for control subjects (56.3%) was

slightly higher than national statistics, and the rate for

the diabetes group (47.0%) was comparable, but the

rates for our two groups were not statistically different.

Binge drinking rates for the control group (37.5%) were

comparable with national statistics (40.6%; Substance

Abuse and Mental Health Services Administration, 2011),

whereas binge drinking rates for the diabetes group

(29.9%) were somewhat lower than national rates. As

with alcohol consumption, binge drinking rates did not

significantly differ between our two groups. In addition,

smoking rates reported by our sample 1 year after high

school graduation (37.8%) were comparable with national

statistics (40.8%; Substance Abuse and Mental Health

Services Administration, 2011), and rates of those with

(41.0%) and without (34.7%) diabetes were not statisti-

cally different. These findings suggest that those with dia-

betes do not engage in lower rates of risky behavior than

those without diabetes. This is somewhat disturbing be-

cause the same level of risky behavior could have more

severe consequences for those with than those without di-

abetes. Our findings support previous research (Arnett,

2000) that these risk behaviors increase during the early

stages of emerging adulthood; alcohol consumption, binge

drinking, and smoking all significantly increased during the

course of this study. It will be important to follow these

behaviors throughout the college years to examine future

trends among the two groups.

In terms of psychological well-being, there were no

health status differences in depressive symptoms, loneli-

ness, or bulimic symptoms. The lack of a group difference

in depressive symptoms is in contrast to previous studies

(Lustman et al., 2000). However, a recent meta-analysis

suggested that health status differences in depressive symp-

toms among youth are smaller in more recent studies

(Reynolds & Helgeson, 2011). Again, this may be due to

recent advances in technology, such as insulin pumps and

continuous glucose monitoring, which have provided a

more seamless integration of self-care behavior into an in-

dividual’s lifestyle or better clinical monitoring and man-

agement of depression in youth with diabetes. Finding that

diabetes was not predictive of higher depressive symptoms

is encouraging.

There were three psychological well-being indices on

which health status differences did appear: life satisfaction,

life purpose, and drive for thinness. Emerging adults with

diabetes reported a lower level of life satisfaction and life

purpose than peers without diabetes. It is possible that the

extra responsibilities and restrictions of diabetes self-care

while adjusting to college and work life create enough daily

hassle to decrease life satisfaction. It also is possible that

the increased attention toward the future that accompanies

emerging adulthood resulted in a stronger focus on

long-term consequences of having diabetes, which could

affect life satisfaction and life purpose. The finding that the

sense of life purpose increased between T1 and T2 for the

control group, but not for those with diabetes, suggests

that the extra responsibilities associated with diabetes

self-management may interfere with identity exploration,

which, in turn, may interfere with feelings of life purpose.

Figure 2. Health status by time interaction predicting life purpose.

Both groups reported similar life purpose at T1, but life purpose

increased only for the control group between T1 and T2. (p¼ .02).

Emerging Adulthood Diabetes 513

 by V
icki H

elgeson on June 11, 2013
http://jpepsy.oxfordjournals.org/

D
ow

nloaded from
 

http://jpepsy.oxfordjournals.org/


Because we did not measure identity exploration directly,

however, this interpretation remains speculative and

requires future investigation. Because these indices of psy-

chological well-being have not been investigated among

emerging adults with diabetes, it remains for future re-

search to replicate these health status differences, to

follow youth over time to see whether they persist, and

to identify their underlying mechanisms.

The third aspect of psychological well-being that

showed differences with respect to health status is drive

for thinness. We found that drive for thinness did not

change over time among those enrolled in college full-time,

regardless of health status, but decreased among those with

diabetes and increased among control subjects for those

who were not in college. This three-way interaction is dif-

ficult to interpret and needs to be replicated.

The majority of emerging adults—both diabetes and

controls—were attending college full-time 1 year after high

school graduation. Because those who are not in college

may face different challenges than those who are enrolled

in college, examining effects of school status on these out-

comes is an important consideration. We found greater life

satisfaction among those who were enrolled in college

full-time than those who were not, which is perhaps not

surprising given the opportunities for personal growth and

optimism for a bright future that higher education pro-

vides. We also found that females who were not enrolled

in college reported higher depressive symptoms than those

in college.

Taken collectively, these findings suggest that there is

minimal evidence that having diabetes disrupts patterns of

health behavior or well-being proposed by emerging adult-

hood theory (Arnett, 2000), at least during the first year of

this transition period. First, we found little evidence that

lifestyle decisions were different for the two groups. Even

the characteristics of colleges selected by the two groups

were almost identical. Second, health behaviors were com-

parable across the board. There is no evidence that those

with diabetes were limiting their explorations of risk behav-

iors that are common at this age of development, although

it would be preferable for risk behavior to be lower among

those with type 1 diabetes to avoid increased risk for com-

plications. We found that control subjects reported higher

life satisfaction and life purpose than those with diabetes,

and that those with diabetes did not evidence the increase

in life purpose over time that control subjects showed.

However, it is possible that these effects may dissipate in

subsequent years as those with diabetes learn to more read-

ily incorporate their extra health-related responsibilities

into their newly acquired adult roles. In short, the small

number of health status differences indicates that diabetes

was not a serious detriment to overall well-being during the

first year of emerging adulthood.

It is important to remind readers that we assessed only

the early period of emerging adulthood. It will be impor-

tant to follow these youth to determine the progression of

these patterns. Nationally, 24% of 4-year college freshmen

do not return for their sophomore year (The National

Center for Higher Education Management Systems,

2010). It is reasonable to expect that a portion of our

sample will alter their life path trajectories during the

next few years. The question is whether those trajectories

are the same for emerging adults with and without diabe-

tes. Parents of emerging adults with diabetes may be

particularly concerned about the transition to college,

and some may remain involved in their child’s self-care

during the first year. In subsequent years, as parents

yield increasing levels of responsibility to their youth,

risky health behaviors may increase. A related challenge

to be faced by emerging adults with diabetes during the

next few years is the transition to adult health care services.

Although the majority of these participants remained in the

pediatric health care system during their first year out of

high school, many will transition to adult services during

the next few years (Helgeson et al., 2012). The transition

from the structured team-based pediatric health care

system to the adult health care system has been associated

with a host of difficulties, including decreased frequency of

physician visits, and poor glycemic control (Allen &

Gregory, 2009; Peters & Laffel, 2011).

Before concluding, we note several study limitations.

First, participants were largely white and middle-class, lim-

iting our ability to generalize these findings to minority or

lower social status populations who may have fewer re-

sources to negotiate the challenges of emerging adulthood.

Second, only 25% of our sample was not enrolled in col-

lege full-time, limiting our power to detect effects of college

status on outcomes and to determine whether college

status interacted with health status to predict outcomes,

thus increasing the possibility of type 2 error. Therefore, we

view all of our findings as in need for replication. The

relative paucity of studies comparing emerging adults

with and without diabetes on this wide range of important

outcomes justifies the presentation of these data.

In conclusion, these data suggest that emerging adults

with diabetes and their peers choose similar life paths after

high school. Those with and without diabetes engage in

similar levels of risky health behavior and experience

similar levels of psychological well-being, with a few excep-

tions. Further investigation will ascertain whether similar-

ities between groups persist throughout emerging

adulthood. Given the potential health-related risks
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associated with the outcomes of this study for those with

type 1 diabetes, determining whether these are factors that

become increasingly problematic over time will help health

care workers to identify those who are at risk for poor

health outcomes. Based on the current findings, however,

clinicians can be cautiously optimistic that youth with di-

abetes can achieve similar outcomes to their peers without

diabetes during the initial transition into emerging

adulthood.
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