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bstract Purpose: We examined differences in the nature of friendship between adolescents with diabetes
and healthy adolescents. We also examined whether friend support and negative relations with
friends were related to health for both groups.
Method: We interviewed 127 adolescents with diabetes and 129 healthy adolescents on two
occasions, separated by one year. We measured aspects of friendship and psychological health
among both groups as well as self-care behavior and metabolic control among adolescents with
diabetes. We used logistic regression analysis to predict the presence of friends, repeated measures
analysis of covariance to predict changes in friendship over time, and hierarchical multiple regres-
sion analysis to examine the relations of friendship to psychological health, self-care behavior, and
metabolic control.
Results: Both groups of adolescents were equally likely to have a best friend and boyfriend/
girlfriend, but healthy adolescents were more likely to have an other-gender friend. Adolescents with
diabetes and healthy adolescents reported similar levels of friend support, but support increased over
the year for healthy girls only. Boys with diabetes had the lowest levels of friend support. Negative
relations with friends were inversely related to psychological health and predicted a decline in
psychological health over time. Negative relations also predicted poor metabolic control and a
deterioration of metabolic control over time.
Conclusion: There are similarities and differences in the nature of friendship for adolescents with
diabetes compared with healthy adolescents. Friendship serves a protective function for psycholog-
ical health for both groups and has implications for physical health among those with diabetes.
© 2007 Society for Adolescent Medicine. All rights reserved.
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The development of friendships and romantic relation-
hips is a primary undertaking during adolescence. Little is
nown about the extent to which health status influences the
ormation of these relationships [1]. Children with diabetes
ight have more difficulties establishing and maintaining

riendships than healthy children, as the management of
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iabetes disrupts leisure activities and restricts social activ-
ties [2]. One study found that children with more severe
isease had more difficulties with peers [3]. People with
iabetes need to be self-focused to have good metabolic
ontrol, but self-focusing may have adverse effects on re-
ationships. Little research has investigated this issue.

An exception is a study that followed 14-year-old teen-
gers with and without diabetes for 4 years and found that
ealthy adolescents were more likely to develop a romantic

elationship and to do so sooner than adolescents with

rights reserved.
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iabetes [1]. Healthy adolescents also had closer relation-
hips than adolescents with diabetes. However, the relation-
hips of girls with diabetes became closer over the 4 years
o reach the closeness of their healthy counterparts, whereas
he relationships of boys with diabetes did not change over
he 4 years. That is, the relationships of boys with diabetes
emained impaired compared with healthy boys.

Peer relationships may play an important role in the lives
f adolescents with diabetes, influencing their overall psy-
hological well-being as well as the way that they manage
heir diabetes. Although there is a large body of literature
inking peer support to psychological health among healthy
dolescents [4–6], little research has examined the impli-
ations of relationships with friends for the psychological
ealth of adolescents with diabetes. Instead, the focus has
argely been on the family [7–9]. A handful of studies of
hildren with diabetes has examined links between friend
upport and self-care behavior, sometimes finding a relation
f friend support to self-care behavior and sometimes not
10–13].

Thus, the overall goal of this study was twofold. First, we
xamined whether there were differences in the nature of
riendship between healthy adolescents and adolescents
ith diabetes. Second, we examined whether two aspects of

riendship (support, negative relations) related differentially
o psychological health for healthy adolescents and adoles-
ents with diabetes. For adolescents with diabetes, we ex-
mined the relation of friendship to diabetes-related out-
omes, specifically self-care behavior and metabolic
ontrol.

We also examined gender differences in friendship and
he implications of gender for the relation of friendship to
ealth. Relationships may play a stronger role in females’
han males’ health. Female adolescents report stronger
riendships than males, yet also report more stress associ-
ted with relationships than males [14]. Relationships have
een said to be a double-edged sword for women, as women
ot only receive more support from friends than men but
lso have more people to take care of than men [15].
iabetes may detract from the female orientation to take

are of others, as diabetes requires one to take care of the
elf. We will examine whether the typical gender differ-
nces in friendship found among healthy adolescents gen-
ralize to those with diabetes.

ethod

rocedure

The study was approved by the Institutional Review
oards of the institutions involved in the study. To be
ligible for the study, adolescents had to be in fifth, sixth, or
eventh grade. Healthy adolescents could not have a major
hronic illness (e.g., cancer, rheumatoid arthritis). Adoles-

ents with diabetes had to be going to Children’s Hospital d
or clinic visits, could not have another major chronic ill-
ess, and had to have type 1 diabetes for at least 1 year.
articipants could not be from the same family.

Adolescents with diabetes were recruited from an aca-
emic children’s hospital. We sent letters to all adolescents
ith type 1 diabetes who were approximately 11 to 13 years
ld (n � 307) inviting them to participate in the study and
o return a postcard if they did not want to be contacted
bout the study. Only 20 families returned postcards refus-
ng contact about the study. We reached 261 of the 287
amilies by phone and determined that 90 were not eligible.
f the eligible families, 132 agreed (77%) and 39 refused.
Healthy adolescents were recruited from two sources.

irst, we recruited 60 families from health fairs. Second, a
ocal pediatric network of physicians identified all families
ithin our age range, divided that total number by the
umber of letters requested, and, using the quotient (n), sent
etters to every nth family. Of the 156 letters sent, 33 people
eturned postcards refusing contact about the study. We
eached 112 of the remaining 123 families and determined
hat 93 were eligible. Two-thirds of eligible families (61 of
3) agreed to the study.

The final sample consisted of 132 adolescents with dia-
etes (70 girls, 62 boys) and 131 healthy adolescents (67
irls, 64 boys). Ages ranged from 10.70 to 14.21 years
M � 12.08; SD � .73). The majority of participants were
hite (93% diabetes; 91% healthy), and the four-factor
ollingshead index of social status [16] reflected the lower

nd of technical workers, medium business, and minor pro-
essionals. Adolescents with diabetes had the illness be-
ween 1 and 13 years (Md � 4.51; M � 4.91, SD � 2.98).
urther characteristics of the sample and details of recruit-
ent are described in a previous publication [17].
Adolescents with diabetes were interviewed immediately

efore or after their clinic appointment in the General Clin-
cal Research Center of the hospital. Healthy adolescents
ere interviewed in their homes. Before the start of the

nterview, informed consent to conduct both the initial
Time 1 [T1]) and 1-year follow-up interviews (Time 2
T2]) was obtained. Interviews with children were con-
ucted out loud with the aid of response cards (e.g., 1 � not
t all; 2 � a little; 3 � a lot). Parents completed a ques-
ionnaire in a private room while children were being inter-
iewed. The only information from the parent questionnaire
elevant to this article is parents’ report of demographics
nd child pubertal status.

One year later (T2), we interviewed 127 (96%) of the
hildren with diabetes and 129 (98%) of the healthy chil-
ren. Of the five children with diabetes who did not com-
lete the T2 interview, one discontinued the study, two were
nreachable, and two were hospitalized. Of the two healthy
hildren who did not complete the T2 interview, one dis-
ontinued the study and one was having severe family

ifficulties.
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nstruments

ackground. Demographic information, including partici-
ant age, race, household structure, parent education, and
arent occupation were included on the parent question-
aire. The four-factor Hollingshead index was used to mea-
ure social status [16]. Body mass index was computed from
eight and weight measured at the clinic for children with
iabetes and by portable stadiometer and digital scale at the
omes of healthy children.

anner stage. The parent version of Carskadon and Acebo’s
18] self-report of pubertal status (based on Petersen et al’s
19] Pubertal Development Scale) was used. Parent ratings
re strongly correlated with child and pediatrician ratings of
anner stages [18]. There were missing data on this measure

or four healthy adolescents and five adolescents with dia-
etes as those parents did not complete that portion of the
uestionnaire. For adolescents with diabetes, we used the
hysician rating of Tanner stage. Physician ratings were
ighly correlated with parent self-report, Spearman’s rho �

71, p � .001.

riendship. At T1, we asked adolescents whether or not
hey had a best friend, whether they had an other-gender
riend, and whether or not they had a boyfriend/girlfriend.
hey responded yes/no to each question.

At both T1 and T2, we administered the Berndt and
eefe [20] friendship questionnaire. This instrument con-

ains six scales: companionship, intimacy, instrumental sup-
ort, self-esteem enhancement, conflict, and dominance. It
as excellent reliability and validity. Because the positive
spects of friendship were highly intercorrelated at T1 (rs
anged from .47 to .72, all p � .001) and T2 (rs ranged from
52 to .74, all ps � .001), we standardized the four scales,
ummed them, and took the average to form an overall
upport index. The two negative aspects of friendship (con-
ict and dominance) were correlated at T1 (r � .66, p �

001) and T2 (r � .62, p � .001), but were unrelated to the
ositive aspects of friendship. Thus, we took the average of
hese two scales to form an overall negative relations index.
he internal consistency of the items comprising the support
cale was .90 at both T1 and T2; the internal consistency of
he items comprising the negative relations scale was .82 at
1 and .80 at T2.

sychological health. Depressive symptoms were measured
ith the abbreviated form of the Children’s Depression

nventory (CDI) [21,22]. The CDI is well validated, has
igh internal consistency, and high test-retest reliability.
he alphas in this study were .73 at T1 and .70 at T2. We
easured anxiety with the seven items from the Revised
hildren’s Manifest Anxiety Scale that were unique to anx-

ety when the instrument was factor analyzed with the CDI
23]. Because we reduced the number of items, we changed

he true/false format to three-point scales (not at all true, sort o
f true, very true of me) to increase item variance. The
lphas in this study were .68 at T1 and .72 at T2. Finally, we
easured anger with the three-item subscale from the Dif-

erential Emotions Scale [24]. This scale has high validity
nd high test-retest reliability. We changed the response
ormat to a three-point scale to make the items consistent
ith the anxiety items. The alpha was .76 at both T1 and T2.
We administered the global self-worth and social com-

etence subscales from the Self-Perception Profile for Chil-
ren [25] at T1 and T2. Distinct domains of competence
ave been demonstrated through factor analysis [25]. The
lphas were acceptable at T1 (self-worth .75; competence
76) and T2 (self-worth .75; competence .67).

Because these five psychological health subscales were
odestly to moderately correlated at T1 (rs ranged from .22

o .50) and at T2 (r ranged from .20 to .57), we standardized
he individual scales, summed them, and took the average to
orm a composite psychological health index (Table 1).

iabetes outcomes. We used the 14-item Self-Care Inven-
ory [26], which reflects how well respondents followed
heir physician’s recommendations for diabetes-related be-
aviors, including glucose testing, insulin administration,
iet, and exercise. Previous research validated this instru-
ent by comparing it with specific self-care behaviors ob-

ained from 24-hour recall interviews [27]. Responses to
ach item are made on five-point scales (1 � never do it;
� always do this as recommended). We added eight more

ontemporary items, five of which were taken from Weiss-
erg-Benchell et al [28]: made up blood tests results be-
ause numbers were too high, made up blood test results
ecause did not really test, took extra insulin because ate
nappropriate food, skipping injections, and eating foods
hat should be avoided; and three of which we developed
skipping meals, rotating injection sites, measuring food).
egative items were rated on a five-point scale (1 � never;
� always), but reverse coded before summing to form the

elf-care index. The alphas were high at T1 (.78) and T2
.82). Our revised 22-item measure correlated .94 with the
riginal scale.

We collected hemoglobin A1C (HbA1C) test results from
edical records corresponding to the appointment during
hich we interviewed the adolescent. HbA1C is an indicator

able 1
ealth outcomes measured

Psychological health index
Children’s Depression Inventory
Revised Children’s Manifest Anxiety Scale
Anger Scale of Differential Emotions Scale
Global self-worth
Social competence

Self-care behavior
Metabolic control (A1c)
f metabolic control over the past 3 months. The average
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bA1C value was 8.04 (SD � 1.31) at T1 and 8.53 (SD �
.54) at T2.

ata analysis

First, we examined whether there were group differences
n T1 background variables. There were no group differ-
nces in gender, age, race, or household structure. However,
here were group differences on body mass index (BMI;
(261) � 2.64, p � .01), Tanner stage (t(257) � 2.97, p �
01), and social status (t(261) � 2.94, p � .01). Adolescents
ith diabetes had a higher BMI, a higher Tanner stage, and
ere from lower status families. Thus, we controlled for
MI, Tanner stage, and social status in all analyses (because
anner stage was not available for four healthy participants,

hey were excluded from all analyses.) Longer disease du-
ation was not related to the psychological health index or
etabolic control but was related to worse self-care behav-

or only at T1, r � �.23, p � .01.
We used logistic regression to determine whether there

ere group and gender differences in the presence of a best
riend, an other-gender friend, and a boyfriend/girlfriend at
1. To determine whether there were group and gender
ifferences in support and negative relations over time, we
onducted a repeated measures group by gender by time
ultivariate analysis of covariance. Group and gender were

etween-subjects factors, and time (T1, T2) was the re-
eated measure.

We used hierarchical multiple regression analysis to ex-
mine the relations of support and negative relations to the
hree health outcomes (Table 1) at both T1 and T2. We
ntered the three covariates on the first step of the analysis;
roup, gender, support and negative relations on the second
tep; the group by support, group by negative relations,
ender by support, and gender by negative relations inter-
ctions on the third step; and the three-way interactions on

3

3.5

4

4.5

1 emiT

Su
pp

or
t

igure 1. Changes in support over time for males with diabetes, healthy males, f
he fourth step. Variables were centered before computing
nteraction terms to reduce multicollinearity. When predict-
ng the T2 health outcomes, we statistically controlled for
he T1 health outcome on the first step of the equation. In
his way, we were predicting changes in health over time.

hen predicting diabetes outcomes, the effects of group
ere omitted from the analyses.

esults

ffects of group and gender on friendship at T1

Overall, 92% of adolescents reported a best friend, and
here were no group or gender differences. There was a
roup difference in the presence of an other-gender friend
beta � .77, SE � .34, p � .05; odds ratio � 2.15), such that
6% of healthy adolescents but only 76% of adolescents
ith diabetes reported an other-gender friend. Overall, 31%
f the sample reported a boyfriend/girlfriend, and there were
o group or gender differences.

The multivariate analysis of support and negative rela-
ions revealed an overall effect for gender, F (1, 244) �
6.86, p � .001, and a marginally significant gender by
roup by time interaction, F (1, 244) � 2.39, p � .09.
nivariate analyses revealed main effects of gender for both

upport, F (1, 245) � 31.12, p � .001, and negative rela-
ions F (1, 245) � 5.06, p � .05, such that females reported
ore supportive friendships compared with males, and
ales reported more negative relations with friends com-

ared with females at both times of assessment. Univariate
nalyses also revealed that the three-way interaction was
ignificant for support, F (1, 245) � 4.13, p � .05, but not
egative relations. As shown in Figure 1, friendship support
s relatively stable over the course of the year for all groups
xcept healthy females; for healthy females, support in-

2 emiT

Male DM

Male H

Female DM

Female H
emales with diabetes, and healthy females.
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reases. At both times of assessment, females report greater
upport than males, with males with diabetes revealing the
owest levels of support. A planned contrast of males with
iabetes to the other three groups revealed significantly lower
evels of support (p � .001) at both times of assessment.

elations of support and negative relations to health

sychological health. As shown in Table 2, gender pre-
icted T1 psychological health (males better), negative re-
ations predicted poor psychological health, and support
arginally predicted better psychological health. There also
as a support by gender interaction. Separate regressions

or males and females showed that support predicted better
sychological health for males (beta � .29, p � .001) but
ot females (beta � �.01, p � .89). At T2, gender predicted
hanges in psychological health over time (males better),
nd negative relations predicted a deterioration in psycho-
ogical health over time. There were no effects of support,
nd none of the interactions were significant.

elf-care behavior. For adolescents with diabetes, there
ere no effects of support or negative relations on self-care
ehavior at either T1 or T2.

etabolic control. As shown in Table 3, negative relations

Table 2
Final equation from hierarchical regressions predict

Beta

Time 1 psychological health
Step 1

Social status .00
Tanner stage �.05
Body mass index �.02�

Step 2
Sex �.20*
Group �.09
Support .12�
Negative relations �.36***

Step 3
Gender � support �.29*
Gender � negative relations �.00
Group � support .09
Group � negative relations �.08

Time 2 psychological health
Step 1

Time 1 psychological health .53***
Step 2

Social status �.00
Tanner stage �.01
Body mass index �.01

Step 3
Gender �.18*
Group �.03
Support �.08
Negative relations �.16**

SE � standard error of beta.
�p � .10; * p � .05; ** p � .01; *** p � .001.
ere significantly related to poor metabolic control at T1. t
t T2, both gender (females) and negative relations pre-
icted a rise in A1C over time.

iscussion

he nature of friendship

In terms of the existence of friends, children with diabe-
es were equally likely to have a best friend compared with
ealthy children, but were somewhat less likely to report the
xistence of an other-gender friend. Although these data are
long way from Seiffge-Krenke’s [1] work that suggested

dolescents with diabetes have more difficulty developing
omantic relationships, the difference here is consistent with
he idea that other-gender relationships may pose more
ifficulties for children with diabetes. Yet, our data showed
o group differences in the existence of a boyfriend or
irlfriend at this young age. Future research should explore
he development of other-gender relationships for children
ith diabetes as they get older.
There were no group differences in friend support or neg-

tive relations with friends, but typical gender differences pre-
ailed. Consistent with previous research, girls reported more
upport than boys, and boys reported more negative interac-

chological health

SE Change in R2 Cumulative R2

.00

.05

.01 .04 .04

.10

.08

.07

.07 .11 .15

.13

.14

.12

.14 .02 .17

.05 .36 .36

.00

.04

.01 .02 .38

.08

.07

.06

.06 .03 .41
ing psy
ions than girls [29]. Over the year, however, support from
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riends increased for healthy girls but not girls with diabetes.
he increase in support over time for healthy girls is consistent
ith the literature that shows girls spend an increasing amount
f time with friends over adolescence [30]. The fact that girls
ith diabetes did not show this same increase suggests that the

elf-focus required of managing diabetes may interfere with
he development of the other-orientation that emerges during
dolescence for girls [31]. The multiple aspects of the diabetes
egimen may tie girls with diabetes more closely to family and
nterfere with the development of more intense peer relation-
hips.

At both times of assessment, boys with diabetes reported
he lowest levels of support—lower than girls with diabetes
nd healthy boys and girls. These findings are consistent with
eiffge-Krenke’s [1] finding that boys with diabetes seem to be
omewhat impaired in terms of peer relationships. Because
llness implies weakness and weakness is inconsistent with the
ale gender role, boys with a chronic illness such as diabetes
ay find it more difficult to share their illness with friends. In

he end, their friendships may not be as close as those of
ealthy boys.

ssociations of peer relations to health

Friendships seemed to have the same implications for psy-
hological health for children with diabetes as they did for
ealthy children. Of the two aspects of friendship examined,
egative relations was the more robust predictor of psycholog-
cal health. Negative relations were related to poor psycholog-
cal health at baseline and predicted an increase in difficulties
ver time.

Table 3
Final equation from hierarchical regressions predict

Beta

Time 1 metabolic control
Step 1

Social status �.02�
Tanner stage .20
Body mass index .03

Step 2
Sex �.38
Support .32�
Negative relations .35*

Time 2 metabolic control
Step 1

Time 1 metabolic control .67***
Step 2

Social status �.02*
Tanner stage .22�
Body mass index .03

Step 3
Sex .57*
Support .19
Negative relations .59***

SE � standard error of beta.
�p � .10; * p � .05; ** p � .01; *** p � .001.
There was evidence that support predicted psycholog- f
cal health at baseline, but only for males. The lack of an
ssociation for females may reflect the idea that relation-
hips are a double-edged sword for women [15]. Rela-
ionships can be both a resource (i.e., source of support)
nd a source of stress (i.e., source of responsibility) for
emales. It is somewhat surprising that peer support could
e associated with any costs for females at this young
ge. Yet, other studies of adolescents have shown that
emales who have a more relational orientation are vul-
erable to relationship stressors [32]. Future research
hould determine how and why peer relationships are less
elpful for females during adolescence.

Negative relations with peers were cross-sectionally
elated to poor metabolic control and predicted deterio-
ation in metabolic control over time. The stress associ-
ted with difficulties in peer relationships might directly
ffect blood glucose levels or might interfere with self-
are behavior, which then affects metabolic control. Our
ata are less supportive of this latter explanation, as there
as no association between peer relationships and the

elf-care behavior index. It is possible, however, that
egative interactions with peers might directly affect
pecific behaviors that children with diabetes need to
erform to have good metabolic control—specific behav-
ors not captured by an overall index. For example, peers
ay tempt adolescents with diabetes to eat forbidden

oods or miss glucose tests to attend a social function.
dolescents are more vulnerable to social pressures from

riends to engage in a course of action that would detract

abolic control

E Change in R2 Cumulative R2

1
4
3 .09 .09

8
9
8 .05 .14

8 .44 .44

1
2
2 .04 .48

5
7
5 .07 .55
ing met

S

.0

.1

.0

.2

.1

.1

.0

.0

.1

.0

.2

.1

.1
rom good self-care behavior than younger children [33].
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onclusions, limitations, and clinical implications

In sum, there were similarities and differences in the friend-
hips of adolescents with and without diabetes. There were no
roup differences in the presence of a best friend or boyfriend/
irlfriend, but adolescents with diabetes were somewhat less
ikely to have an other-gender friend. There were no group
ifferences in friend support at study start, but friend support
ncreased over time for healthy girls but not girls with diabetes.
riendship quality was linked to psychological health for both
roups of adolescents and had implications for metabolic con-
rol among those with diabetes.

There were several limitations to this study. First, the chil-
ren with diabetes were sampled from a single clinic. Second,
here was a low level of minority representation and little
epresentation of people from lower social statuses. These
ssues reduce the generalizability of the findings.

Despite these limitations, this study adds to an area in which
here is very little research and suggests that clinicians who
ork with children with diabetes should consider the nature of
eer relationships in addition to family relationships. Time
hould be spent identifying the ways in which diabetes might
nterfere with friendship development—especially in the case
f boys—and finding solutions to those difficulties. Difficulties
ith peers should be considered a potentially important source
f stress that can affect diabetes-related outcomes. Interven-
ions that incorporate friends, such as the one by Greco et al
34], may be one way to address these concerns.
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