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Objective: The aim of this study is to investigate
psychological barriers (illness perceptions, insulin
beliefs, and coping strategies) to optimal insulin
therapy among adolescents with type 1 diabetes (T1D),
with a specific focus on gender differences and mode
of treatment (insulin pump vs pen).

Methods: A total of 105 males and females

(12-20 years) participated in this study. The Brief
lliness Perception Questionnaire, the Beliefs about
Medicines Questionnaire, and the Adolescent Coping
QOrientation for Problem Experiences were completed.
Additionally, diabetes clinical data were collected by the
Norwegian Childhood Diabetes Registry.

Results: Females had significantly more negative illness
perceptions than males on all dimensions (p<0.05), with
moderate-to-large effect sizes. Regarding insulin beliefs,
females scored significantly higher than males on insulin
concern (p<0.001), indicating more concerns about
insulin. There were no significant gender differences on
perceptions of insulin necessity. Finally, females scored
significantly higher on the coping strategies being social
and solving family problems (p<0.01), indicating more
positive coping among females than males for these
subscales. In terms of treatment mode, the only
statistically significant difference in the psychological
aspects was for the illness perception treatment control,
with patients using insulin pen reporting more negative
perceptions on this dimension than patients using insulin
pump.

Conclusions: Addressing psychological aspects may be
a clinically important supplement to standard somatic
T1D care. The consistent finding of gender differences
across the psychological measures implies that a tailored
treatment approach for males and females with T1D may
be warranted.

Childhood-onset type 1 diabetes (T1D) is an
international priority associated with vast indi-
vidual burden and societal costs. Treatment
of T1D is largely based on self-care, as the
patients themselves need to monitor and
regulate blood glucose levels and adjust the
insulin dose according to various factors,
including blood glucose, food intake, emo-
tional state, and physical activity. This is a

The current article provides descriptive data on
insulin beliefs, illness perceptions, and coping
strategies in adolescents with type 1 diabetes.
Young females were generally found to be more
concerned regarding their type 1 diabetes and
insulin therapy than males.

Patients using insulin pen reported more nega-
tive perceptions of treatment control than
patients using insulin pump.

demanding and continuous regulation task,
placing major responsibility on the young
individuals with TID and their families.
Adolescence is a particularly challenging
period due to the gradual transfer of treat-
ment responsibility from the parents to the
young patients themselves." Adolescents with
TID have been found to suffer from more
psychological problems than non-diabetic
peers, including depression,” * anxiety,* and
eating disorders.””” Additionally, key clinical
outcomes such as metabolic control (mea-
sured by glycated hemoglobin (HbAlc))® and
eating disorder psychopathology’ have been
shown to be significantly related to psycho-
logical aspects, including illness perceptions,
insulin beliefs, and coping strategies.

Illness perceptions refer to the individual’s
experience and beliefs about their illness
and are found to be associated with outcome
in a variety of somatic and psychological ill-
nesses, including cancer,'” cardiovascular dis-
eases,'' chronic fatigue syndlromc:e,12 eating
disorders,'® and T1D."* '* Although previous
research have reported more negative illness
perceptions in females than males in the
context of other illnesses,l6 7 no studies
have, to the best of our knowledge, investi-
gated this in adolescents with T1D.

Insulin beliefs refer to individual percep-
tions or attitudes toward insulin. Insulin
beliefs have been found to be associated with
adherence to treatment'® ' and diabetes
control.”’ Additionally, insulin concerns have
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been found to be significantly correlated with insulin
restriction motivated by weight and shape concerns, and
linked to eating disorder psy(:hopathology.9

Coping strategies (behaviors adopted to handle nega-
tive or stressful events) have been reported to be asso-
ciated with metabolic control among adolescents and
adults with TID. For example, greater use of emotion-
focused coping styles is found to be significantly asso-
ciated with poorer metabolic control.!

Gender differences in psychological aspects have pre-
viously been suggested from a theoretical perspective,
commonly by means of socialization theory and the role-
constraint theory (hypothesizing that traditional social-
ization patterns and gender roles influence how males
and females cope with stress).?? 2 Also, prior research
has documented significant gender differences in the
association between psychological aspects and HbAlc,8
as well as eating disorder psychopathology.9 In these
studies, psychological aspects were significantly asso-
ciated with HbAlc and eating disorder psychopathology
among adolescent females, but not among males.
Furthermore, mode of treatment (insulin pump vs pen)
has been found to impact HbAlc.?* To the best of our
knowledge, no studies have previously investigated
gender differences or mode of treatment in terms of
psychological aspects among adolescents with TI1D.
Greater knowledge about such potential psychological
barriers to important clinical outcomes may potentially
inform treatment innovation and address the issue of
whether interventions should be specifically tailored
according to gender and mode of treatment.

Consistent with data from Hilliard et a/° and Petitti
et al® only one-third of adolescents in the Norwegian
Childhood Diabetes Registry (NCDR) manage the inter-
national targets of HbAlc values <7.5%.%" Given that Psy-
chological aspects have been shown to be significantly
associated with key outcomes such as HbAlc, investigat-
ing psychological barriers to treatment in young males
and females with T1D may both improve our under-
standing of patient self-care and subsequent metabolic
control, and ultimately, improve the poor prognosis asso-
ciated with childhood-onset T1D.

The aim of this study is to investigate potential psycho-
logical barriers (illness perceptions, insulin beliefs, and

Participant characteristics

coping strategies) to optimal insulin therapy among ado-
lescents with T1D, with a specific focus on gender differ-
ences and mode of treatment. It is anticipated that
adolescent females are more concerned than males; spe-
cifically, we hypothesize that females display more nega-
tive illness perceptions than males.

As described in previous studies,8 9 the NCDR is a
nationwide, population-based registry, which includes all
newly diagnosed children with diabetes since 1989.
In the Norwegian healthcare system, all children aged
0-14.9 years with suspected diabetes are referred to a
pediatric department. All pediatric departments in
Norway perform and report the results of annual stan-
dardized examinations to NCDR. Thus, patients with
TI1D in the NCDR are recruited from hospitals around
Norway and across a large geographic area. The current
study is part of a larger project of the NCDR, which
included 850 participants aged 12-20 years. Between
2011 and 2012, these 850 individuals were invited to par-
ticipate in an assessment of psychological aspects. The
assessment was conducted at Oslo University Hospital or
another location of the participants’ choice (usually
their home or school).

A subset of 105 individuals (12%) agreed to partici-
pate by returning a signed consent form via postal mail.
Table 1 illustrates sample characteristics. Participants
resided in rural and urban settings across all geograph-
ical regions of Norway. A total of 65.3% of the partici-
pants used insulin pumps and 33.7% used pen. There
were 44 (41.9%) males and 61 (58.1%) females. Male
and female participants did not differ significantly on
age (years), HbAlc, age-adjusted and gender-adjusted
body mass index (zBMI), age of onset, duration of dia-
betes illness (years), or mode of treatment (pump Vs
pen). Participants were compared with the background
T1D population in the NCDR, which has a completeness
of 95% (24). No differences were found for age, zBMI,
T1D duration, number of consultations with the diabetes
team, number of consultations with dieticians, or mode
of treatment. Participants were slightly older at the onset
of T1D than the background NCDR population (9.6 vs
8.8 years, p<0.05), had somewhat lower HbAlc (8.6%

All Males Females p Value Effect size
n 105 61
Age (years) 15.7 (1.8) 15.9 (1.8) 15.6 (1.8) NS 0.2
HbA1c (%) 8.6 (1.3) 8.4 (1.3) 8.7 (1.3) NS -0.2
zBMI 0.4 (0.8) 0.3 (0.8) 0.4 (0.9) NS 0
Diabetes duration (years) 5.7 (3.7) 5.7 (3.6) 5.7 (3.7) NS 0
Age at onset of diabetes (years) 9.6 (3.5) 9.8 (3.6) 9.5 (3.5) NS 0.1

Data are mean (SD). p Value >0.05=NS. Effect size Cohen’s d.

zBMI, age-adjusted and gender-adjusted body mass index; HbA1c, glycated hemoglobin; NS, non-significant.
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(70 mmol/mol) vs 8.9% (74 mmol/mol), p<0.05), and
had fewer episodes of diabetes ketoacidoses (0.02 vs
0.05, p<0.05). However, the effect sizes were small (0.2,
—0.2, and —0.2, respectively).

The regional ethics committee approved the study.
Written informed consent was obtained from all partici-
pants and their parents if the participant was below the
age of 16 years.

The BIPQ® is a brief version of the Illness Perceptions
Questionnaire  (IPQ)*?  and  Illness  Perceptions
Questionnaire—Revised (IPQ-R),* and is a valid and
reliable measure of illness perceptions.28 It has been
used in the context of a variety of illnesses, including
T1D. It consists of nine items, and each item assesses
one dimension of illness perceptions: consequences
(perceived consequences of the illness), timeline (for
how long the person believes the illness will last), per-
sonal control (the extent to which the patient perceive
they can control or cure the illness), treatment control
(whether the patient believe that the treatment can
control or cure the illness), identity (the label people
use to describe the illness and accompanying symp-
toms), coherence (whether the person feels they under-
stand the illness), emotional representation (whether
the illness affects the patient emotionally), concern
(if the patient is concerned about the illness), and caus-
ation (perceived causes of the illness). Items 1-8 are
used in this study (item 9 (causation), an open-ended
question tapping perceptions of TID causes, was
excluded). Answers range from 0 to 10, and higher
scores indicate more threatening/negative views of their
T1D (after items 3, 4, and 7 are reversed).

The BMQ”' is a measure of beliefs about medicines in
general, and one specific medicine (insulin in this
study). It consists of four subscales: specific (insulin)
necessity, specific (insulin) concern, general necessity,
and general overuse. Answers range on a five-point Likert
scale, ranging from I=strongly disagree to bS=strongly
agree. The two specific subscales were employed in this
study, and higher scores indicate stronger perceptions of
the concerns and necessity of insulin. A Norwegian
version has been translated and validated, demonstrating
satisfactory internal consistency (Cronbach’s o of 0.76
and 0.90 for specific concern and necessity,
respectively).”

The ACOPE™ is a measure of coping strategies and is
translated and validated for use among Norwegian ado-
lescents.”® In addition to a total score indicating the

overall degree of positive coping, the ACOPE consists of
34 items divided in five subscales: being social, seeking
diversions, ventilating negative feelings, developing self-
reliance, and solving family problems. The Norwegian
version of the ACOPE demonstrated satisfactory psycho-
metric properties, with Cronbach’s a of the subscales
ranging from 0.72 to 0.82. Answers range from 1 to 5
(never, seldom, sometimes, often, usually), and higher
scores are operationalized as a higher degree of positive
coping on all subscales after item numbers 8 and 24, as
well as the subscale ‘ventilating negative feelings’, are
reversed.

Clinical data were obtained from NCDR. HbAlc was
determined for all participants by high-performance
liquid chromatography (Tosoh G7; Tosoh Europe N.V.,
Belgium). All samples were analyzed in the same central
laboratory and standardized according to the Diabetes
Control and Complications Trial standards. The refer-
ence range was 4.0-6.0%; the analytical coefficient of
variation was <1%.

zBMI is age-adjusted and gender-adjusted BMI. BMI
was calculated based on weight and height (kg/m?) and
standardized to a z-score according to age and gender
using the Centers for Disease Control and Prevention
Growth Charts 2000, since the participants were primar-
ily below 18 years.”

Illness perceptions, coping strategies, and insulin beliefs
were described as means and SDs. Independent samples
Student’s t-tests were carried out to investigate whether
differences according to gender and mode of treatment
were significant. Effect sizes were calculated by means of
Cohen’s d, and the guidelines used for interpreting this
value were: 0.20=small effect, 0.50=moderate effect, and
0.80=large effect.’® Statistical analyses were conducted
using PASW V.21 (SPSS IBM, New York, New York,
USA).

Table 1 illustrates sample characteristics. Mean age of
the 105 participants was 15.7 years (SD 1.8) and age at
onset of T1D was 9.6 years (SD 3.5). Mean T1D duration
was 5.7 years (SD 3.7), mean zBMI was 0.4 (SD 0.8), and
mean HbAlc was 8.6% (70 mmol/mol; SD 1.3). No sig-
nificant gender differences were found for these socio-
demographic and clinical characteristics.

The mean overall BIPQ score was 28.5 (SD 9.3) for
males and 39.7 (SD 11.3) for females. Mean scores for
males and females on each of the eight items are pre-
sented in table 2. Females had significantly higher nega-
tive perceptions of their T1D than males on all of the
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lliness perceptions

All Males Females Effect
(n=105) (n=44) (n=61) Significance size
How much does your diabetes affect your life? 5.3 (2.3) 43(2.1) 6.1(2.1) 0.001 -0.9
(Consequences)
How long do you think your diabetes will continue? (Timeline) 9.5 (1.3) 9.0(1.7) 9.8(0.7) 0.01 -0.6
How much control do you feel that you have over your 2.5 (2.0) 20(1.5) 29(22) 0.05 -0.5
diabetes? (Personal control)
How much do you think your treatment can help your 2.3 (2.1) 1.8(1.8) 26(22) 0.05 -0.4
diabetes? (Treatment control)
How much do you experience symptoms from your diabetes? 4.4 (2.4) 32(1.8) 5.3(24) 0.001 -1.0
(Identity)
How concerned are you about your diabetes? (Concern) 3.7 (2.6) 26(23) 45(25) 0.001 -0.8
How well do you feel you understand your diabetes? 2.2 (2.0) 1.8(1.5) 26(23) 0.05 -0.4
(Coherence)
How much does your diabetes affect you emotionally? 5.2 (2.8) 3.7(26) 6.3(25) 0.001 -1.0
(Emotional representation)
Overall score 35.0(11.9) 285 (9.3) 39.7 (11.3) 0.001 -1.1

Mean scores (SD) for males and females on each of the eight illness perception items. Higher scores indicate more negative perceptions of

type 1 diabetes.

Data are mean and SD. p Value >0.05=non-significant. Effect size Cohen’s d.

BIPQ items (p<0.05), with moderate-to-large effect sizes
ranging from —0.4 to —1.0. Illness perceptions did not
differ significantly according to mode of treatment,
except for treatment control (ie, how much they think
their treatment can help their TI1D). Specifically,
patients using insulin pen had significantly more nega-
tive views on treatment control than patients using
pump (mean=2.9 (SD 2.2) vs 1.9 (SD 2.0), respectively,
p<0.05), effect size 0.5.

Table 3 presents mean scores (SD) on the two specific
subscales of the BMQ); insulin necessity and insulin
concern. Females scored significantly higher than males
on insulin concern (p<0.001, effect size —0.9), indicat-
ing more negative perceptions/more concerns about
insulin. Males and females did not significantly differ on
their perceptions of insulin necessity. There were no stat-
istically significant differences in insulin beliefs between
patients treated with insulin pump versus pen.

Mean scores for the subscale and total scores on the
ACOPE is presented in table 4. The mean total scores

0.4), respectively. The difference in total score between
the genders was not significant (effect size —0.3). With
regard to the subscales, females scored significantly
higher on being social and solving family problems (both p’s
<0.01, effect size —0.8 and —0.6, respectively), indicating
more positive coping among females than males for
these subscales. There were no statistically significant dif-
ferences in coping strategies between patients treated
with insulin pump versus pen.

This study investigated potential psychological barriers
to optimal insulin therapy in male and female adoles-
cents with T1D. Significant gender differences in illness
perceptions, insulin concern, and social-coping and
family-coping strategies were demonstrated. Specifically,
females scored significantly higher than males on all
illness perception dimensions, indicating that females
generally held more negative views about their T1D
than males. Although several studies have investigated
illness perceptions among individuals with T1D, to the
best of our knowledge, our study represents the first to
specifically test gender differences in adolescents with
TI1D. A prior study of allergic rhinitis among adults with

for males and females were 3.3 (SD 0.4) and 3.4 (SD an average age of 3byears investigated gender
Insulin beliefs
All (n=105) Males (n=44) Females (n=61) Significance Effect size
Insulin necessity 21.7 (3.4) 21.5(3.2) 21.9 (3.6) NS -0.1
Insulin concern 12.0 (4.3) 10.1 (3.5) 13.4 (4.2) 0.001 -0.9

Mean scores (SD) for males and females on beliefs about medicines in general (BMQ general) and insulin specifically (BMQ specific). Higher
scores indicate stronger beliefs about the necessity and concern about insulin.

Data are mean and SD. p Value >0.05=NS. Effect size Cohen’s d.
BMQ, Beliefs about Medicines Questionnaire; NS, non-significant.
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Coping strategies

All (n=105) Males (n=44) Females (n=61) Significance Effect size
Being social 3.3 (0.8) 3.0 (0.8) 3.6 (0.7) 0.01 -0.8
Seeking diversion 3.1 (0.7) 3.1 (0.6) 3.0 (0.7) NS 0.2
Ventilating negative feelings 3.7 (0.6) 3.8 (0.6) 3.7 (0.7) NS 0.2
Developing self-reliance 3.8 (0.5) 3.8 (0.5) 3.9 (0.5) NS -0.2
Solving family problems 2.8 (0.7) 2.6 (0.7) 3.0 (0.7) 0.01 -0.6
ACORPE total score 3.4 (0.4) 3.3 (0.4) 3.4 (0.4) NS -0.3

Mean scores (SD) for males and females on the ACOPE subscale and total scores.

Data are mean and SD. p Value >0.05=NS. Effect size Cohen’s d.

ACOPE, Adolescent Coping Orientation for Problem Experiences; NS, non-significant.

differences using the BIPQ. Similar to our study, females
generally perceived allergic rhinitis as a more threaten-
ing disease than males.'” Further, a study of illness per-
ceptions among patients with cardiac disease (mean age
61 years) found that women perceived their illness to be
more chronic and untreatable, while men perceived
greater personal and treatment control.'® Despite broad
differences in age and type of illness, these studies col-
lectively indicate that females generally hold more nega-
tive views about their illness than males, yet more studies
are needed to replicate these findings.

We also investigated whether differences in psycho-
logical aspects existed according to mode of treatment,
that is, insulin pump versus insulin pen (injections).
Interestingly, patients using insulin pens held signifi-
cantly more negative perceptions of treatment control
than patients using insulin pumps. This might be
expected given that a meta-analysis®* found HbAlc to be
significantly lower (better metabolic control) among
adolescents treated with insulin pump versus insulin
pens. The importance of perceptions of treatment
control was demonstrated in a study of adolescents
(aged 10.5-15.5 years) with T1D. Treatment control was
found to moderate the relationship between negative
affect and a number of T1D problems, including pro-
blems with high blood glucose, forgetting or skipping a
blood glucose test, problems with low blood glucose,
and problems in taking the wrong amount of insulin.”’
Furthermore, a systematic review of illness perceptions
in mental health (adults) found that positive percep-
tions of treatment control were linked to better treat-
ment adherence.”® As such, treatment mode (insulin
pump vs pen) may be relevant for important TID out-
comes via its association with treatment control and
treatment adherence.

Insulin concerns are previously found to be associated
with insulin restriction (reducing or omitting your
insulin dose due to weight and shape concerns) and
eating disorder psychopathology among adolescents
with T1D.”? Insulin restriction and eating disorder path-
ology are significantly associated with poorer metabolic
control and increased rates of morbidity and mortality,™
supporting the clinical importance of addressing insulin
concern among young males and females with T1D. In
the current study, we found that adolescent females

scored significantly higher than males on insulin
concern, indicating that more negative perceptions or
greater concerns about insulin may be an important psy-
chological barrier to optimal insulin therapy. No gender
differences were found on the beliefs of insulin neces-
sity. A previous study which investigated the BMQ in
adults with T1D (aged 18-58 years, mean age 30 years)*
found much lower scores than our study. Specifically,
they reported mean scores of 2.5 (SD 0.8) for insulin
concerns and 4.3 (SD 0.6) for insulin necessity. In com-
parison, our mean scores (SD) were 12.0 (4.3) and 21.7
(8.4), respectively. However, the mean age of our adoles-
cent sample was 15.7 years. Discrepant findings might
indicate that adolescents generally hold stronger beliefs
about both insulin necessity and concerns than adults.
Adolescents may be more likely to experience distress
associated with puberty itself, in addition to diabetes-
specific stressors, contributing to differences in scores
between adolescents and adults. Adolescence is usually
the time where the daily responsibility for T1D treat-
ment is transferred from parents to the young patients
themselves, and this may lead to greater distress regard-
ing insulin." This suggests that insulin beliefs, especially
insulin concerns, may be particularly important to
address among adolescents with T1D to facilitate positive
attitudes to insulin and adequate insulin dosages.
Sufficient insulin administration is crucial to prevent
serious diabetes complications, yet rates of insulin
restriction and omission are alarmingly high among
young patients with TID, especially females.*' **
Females were significantly more concerned about taking
insulin in the current study, underlining the importance
of addressing insulin concerns clinically. Increased
knowledge about attitudes toward insulin among males
and females, and their impact on insulin administration
may help guide clinicians in how they can motivate ado-
lescents with T1D to appropriate self-care and sufficient
supply of insulin.

As for coping strategies, females generally tended to
score slightly higher (indicating positive coping) on
each of the subscales in our study. This is in line with
Skre et al,”* who adapted and validated the Norwegian
version of the ACOPE. Further, the current study identi-
fied significant gender differences on two of the ACOPE
subscales: being social and solving family problems. This is
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also consistent with the findings of Skre et al. However,
they additionally reported that females scored signifi-
cantly higher than males on the subscale secking diver-
sion. Mean scores for males and females on the five
subscales were generally very similar for these two
studies of Norwegian adolescents, implying that our
young TID population is comparable to their healthy
peers in terms of coping strategies. Differences in
coping strategies between males and females are also
reported in previous research. One meta-analysis
revealed that females were more likely to engage in most
coping strategies than males, but especially strategies
involving verbal expressions to others of the self—to
seek emotional support or to ruminate about pro-
blems.* This is in concordance with our finding that
females scored significantly higher than males on being
social and solving problems in the family. On the con-
trary to what one might expect, these two subscales were
not significantly associated with HbAlc in a previous
study. Rather, the only ACOPE subscale significantly asso-
ciated with higher HbAlc was ‘ventilating negative feel-
ings’ (negative coping) among females, but not in
males.”

The study design was strengthened by the collaboration
with the NCDR, which ensures clinical data are quality-
controlled and complete for 95% of the total population
of young patients with T1D in Norway.24 However, a main
limitation of the study involves the self-reported data and
the response rate of 12%. Notwithstanding this limitation,
very few significant differences were found between our
participants and the background population in the
Norwegian Childhood Diabetes Register (NCDR), except
for somewhat higher age at T1D onset, slightly lower
HbAlc levels and somewhat fewer episodes of diabetes
ketoacidoses. In addition, a higher percentage of our par-
ticipants used insulin pump compared with the TID
background population. This might indicate that our sub-
group is slightly healthier than the rest of the population,
although the effect sizes were small. We also recruited
from hospitals around Norway across a large geographic
area, which facilitates generalizability.

Clinical implications can be drawn from this study.
Assessing and addressing psychological barriers to
optimal insulin therapy may be a clinically important
starting point for treatment, and a possible supplement
to standard somatic T1D care. Normative data on such
measures may facilitate interpretation of individual
scores, although it should be noted that the mean scores
reported in the current study are at a group level, and
that individuals may score differently, regardless of their
gender. An integrated multidisciplinary treatment
approach which includes psychological aspects might
broaden our understanding of why only one-third of
adolescents currently meet the international treatment
target of HbA1c<7.5% and may potentially contribute to
better treatment and consequently reduced risk of
serious diabetes late complications. The consistent
finding of gender differences across the psychological

measures implies that a tailored treatment approach for
males and females with TID may be warranted. Future
studies are recommended to develop and test interven-
tions designed to change illness perceptions, insulin
beliefs, and to facilitate coping to improve T1D self-
management and outcomes.
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