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Highlights:
* Adolescents with poorly controlled type 1 diabetese investigated
« Psychological flexibility (PF) was associated wgllgcaemic control (HbA1c)
* PF was also associated with quality of life (QoL)

* Diabetes-related PF mediated the relationship ti#bAlc and QoL

* Increased PF skills might help in achieving beglgcaemic control



ABSTRACT

This study investigates the role of psychologitatibility in relation to glycaemic control
(HbAlc) and quality of life among adolescents withorly-controlled diabetes. Adolescents
(n = 65, aged 12-16 years) completed the Childnenfaolescents Mindfulness Measure
(CAMM), the Diabetes Acceptance and Action ScaleGhildren and Adolescents (DAAS),
the Depression Scale (RBDI), and the Health-Rel@eality of Life Scale (KINDL-R).
HbAlc values were collected from medical recordsigher level of psychological

flexibility was associated with better glycaemiatol, better quality of life, and lower levels
of depressive and anxiety symptoms. Mediation amlghowed that diabetes-related
psychological flexibility mediated the relationshiptween glycaemic control and depressive
symptoms as well as quality of life. The observaio the current study support the view
that adolescents with type 1 diabetes would befref training their psychological

flexibility skills.

Keywords:. type 1 diabetes, adolescence, psychological flixibguality of life

INTRODUCTION

Maintaining optimal glycaemic control in type 1 biees (T1D) requires intensive
daily management involving checking blood glucasesls multiple times a day, multiple
insulin injections or the use of an insulin pumipd @areful attention to nutrition and physical
activity. Metabolic control has been shown to detete in adolescence as a result of pubertal
and behavioural changes (Luyckx et al., 2010) dwlescence, the treatment of diabetes is
often associated with neglect of self-monitorinighler rates of ketoacidosis, and eventually

microvascular complications (Insabella et al., 208though the achievement of the optimal



glycaemic target has both immediate and long-tezaith benefits, only 21% of adolescents
meet the target values of HbAlc (Wood et al., 2013)

There are several psychological factors that afletietes management (e.qg.
immaturity of problem-solving skills, adolescenbe#lion, and the desire to belong to peer
groups without seeming different (Anderson, 2008abella et al., 2007)). Additionally,
shifting diabetes management responsibility fromepts to youth can be demanding (Wiebe
et al., 2014). Poor adjustment to diabetes in adelece tends to persist into young adulthood
(Insabella et al., 2007).

The rates of psychological symptoms have been attuhto be elevated in several
studies of adolescents with T1D (Buchberger ef8ll6; Butwicka et al., 2015). Adolescents
with T1D have displayed an increased incidencengfedy, eating disorders, and depression
(Kongkaew et al., 2013). In addition, distress #pedly related to diabetes is common
(Anderson, 2011). However, the results are mixadeta-analysis by Reynolds and Helgeson
(2011) showed that adolescents with T1D have digitty elevated levels of symptoms of
depression and anxiety, and some studies have founddferences (Sivertsen et al., 2014).

The connection between depression and glycaemicat@an be seen as reciprocal:
poor glycaemic control is a risk factor for depressand on the other hand, depression is
estimated to have a negative impact on glycaemmtrab(Lustman & Clouse, 2005).
Adolescents with depressive symptoms may havecdiffes in initiating tasks for diabetes
management, carrying them out, and believing thidybe effective (McGrady et al., 2009).
Anxiety has also been connected to glycaemic cb(Buchberger et al., 2016). In general,
although adolescents with T1D experience burdennardes about their illness, they still
evaluate their general quality of life as beingiknto their peers (Murillo et al., 2017,
Nieuwesteeg et al., 2012).

One option to promote wellbeing, quality of lifeydapossibly glycaemic control



among adolescents with T1D is to enhance theirtpgggical flexibility skills. This has been
argued to be crucial for health as it aids indiaidun handling their thoughts, feelings, and
behaviours to navigate through various situatiorsta have a meaningful life according to
one’s personal values (Hayes et al., 2006; Kamody.,€2017; Kashdan & Rottenberg,
2010).

Psychological flexibility is composed of six conmpesses: clarification of one’s
values, committed action, self as a context, defysacceptance, and contact with the present
moment (Hayes et al., 2006). The concept of psydicdl flexibility is the core of
Acceptance and Commitment Therapy (ACT). ACT hanlsiccessfully used in the
treatment of numerous health conditions, includype 2 diabetes (Gregg et al., 2007),
obesity (Lillis & Kendra, 2014), chronic pain (Wl et al., 2009), and depression
(Kyllénen et al., 2018; Lappalainen et al., 2007).

In addition, psychological inflexibility has beemuind to be linked to anxiety, somatic
complaints, problem behaviours, and decreasedtywdlife among adolescents (Greco et
al., 2008), and psychological flexibility has bdeand to be connected to emotional
wellbeing and prosocial skills among 14-16-yearaudlescents (Ciarrochi et al., 2011).
Problems in the treatment of adolescents with Taleheen proposed to be connected to
psychological inflexibility, especially to experimial avoidance and defusion (Hadlandsmyth
et al., 2013). An adolescent might, for examplai@wreatment when around other people to
avoid difficult thoughts like, “Other people thitkat I'm different.” In line with this, high
acceptance of thoughts and emotions related t@talhas been connected to lower HbAlc
values and better quality of life among type 1 Ardlabetes patients (Misra & Lager, 2008;
Richardson et al., 2001). A diabetes-avoidancengpgiyle has been associated with
infrequent blood glucose monitoring (Weijman et 2005). Similarly, adolescents who use

avoidant coping styles have been shown to expezierare diabetes-specific distress, to be



less likely to adhere to treatment, and to havegraglycaemic control (lturralde et al., 2017).
Overall, relatively few studies have been conductatterning psychological flexibility in
adolescents with T1D, and more studies are needed.

It has been suggested that glycaemic control haspact on the moods of
adolescents (Buchberger et al., 2016). Also, eastiglies (Li et al., 2019) have shown
evidence that chronic illness can contribute teaed depressive symptoms and anxiety and
weaken quality of life. Meta-analyses have suggkestat children with chronic iliness have
higher levels of behavioural and social problemeluding anxiety and depression, than
healthy peers (Pinquart & Shen, 2011) and, furttnat, children with chronic iliness tend to
under-report their symptoms (Pinquart & Shen, 20A%)a consequence, it has been
recommended that clinicians screen for psycholbgiistress among children with chronic
physical iliness, and that future studies shouklalys® the interplay of processes that mediate
the effect of chronic illness on behavioural prome(Pinquart & Shen, 2011).

The aims of the present study were to determinengradolescents with T1D: (1)
whether glycaemic control is associated with quaftlife, and depression and anxiety
symptoms; (2) whether high psychological flexilyilis associated with better glycaemic
control and better quality of life; and (3) whetlpsychological flexibility mediates the
relationship between glycaemic control (independaniable), and quality of life and
depressive and anxiety symptoms (dependent vasiable

Based on earlier research, regarding our aimvlast hypothesized that better
glycaemic control would be associated with bettealiy of life (Li et al., 2019; Pinquart &
Shen, 2011). Concerning aim 2, it was expectedHight psychological flexibility would be
associated with better glycaemic control and gualitife. In addition, we expected
psychological skills to mediate the relationshipaAzen chronic disease and psychological

distress and quality of life. First, based on poasifindings (e.g. Li et al., 2019; Pinquart &



Shen, 2011) it was assumed that there is a caelatibnship between chronic illness (in the
current study, poorly managed T1D) and symptontepfession and anxiety as well as
quality of life (path c in the mediation model, &ig 1). Second, we proposed, based on
earlier findings (Hadlandsmyth et al., 2013), thdblescents with T1D show psychological
inflexibility and a tendency towards experimentabidance and defusion (path a, Figure 1).
Third, we proposed regarding path b (Figure 1), #amlescents who use avoidant coping
styles (report low flexibility) experience more detes-specific distress and poorer glycaemic
control and quality of life (Iturralde et al., 2QIMisra & Lager, 2008; Richardson et al.,

2001; Weijman et al., 2005). Thus, we expectedpbgthological flexibility would mediate
the relationship between chronic illness (e.g. aiyic control), and psychological symptoms

and quality of life (indicated by a significant inect effect in path a x b, Figure 1).

MATERIALSAND METHODS

The current article is a part of a larger studyestigating the use of an ACT-based
group intervention for adolescents with type 1 diab. This paper presents the findings from
the pre-measurements prior to the intervention. sthdy was conducted at the paediatric
outpatient clinic of the Central Finland Health @i in cooperation with the University of
XXX.

Participants and recruitment

All 12—-16-year-old adolescents with T1D within tthabetes clinic whose HbAlc was
above the recommendation (7.5%) at the paediatitigadient clinic were invited to
participate. The exclusion criterion was currenigbgatric or psychological treatment.
Recruitment was conducted during the visits topdediatric clinic. Oral and written
information about the study was given, and wriitdormed consent was obtained. Ethics

approval was obtained from the Research Ethical @itiee of the Central Finland Health



Care District (reference number #7U2015). Thirtadalescents cancelled participation
before pre-measurement for unknown reasons (sevealés, six males, mean HbAlc =
9.38%). Table 1 describes the background informaticthe participants (n = 65) who took
part in the current study. All participants wereu€asian and Finnish-speaking.

M easures

Glycaemic control

HbAlc is a commonly-used marker of glycaemic cdnand it is used as a general
indicator to reflect the average blood glucoselkwéthe preceding weeks/months. HbAlc
values were obtained from the medical records th@dnost recent value, collected within a
period of two months, was used.

Quiality of life

To measure quality of life, the Revised Childre@ality of Life Questionnaire
(KINDL-R) was used (Ravens-Sieberer & Bullinger989 We used the generic, youth-
specific module consisting of 24 questions anddibbetes-specific module consisting of 17
guestions (41 items total). The generic module istssf the following areas: physical
wellbeing, emotional wellbeing, self-esteem, farmdgcial, and school. The answers were
given on a Likert scale from 1 to 5. The subscalese combined to form a total score with a
maximum of 120 in the generic module and 85 indiadetes module, with higher scores
indicating better QoL. For the analysis, the sceovese scaled from 0 to 100 points.
Cronbach’s alpha was 0.91 for general QoL and faBdiabetes-related QoL.

Symptoms of depression and anxiety

To measure symptoms of depression and anxiety se® the Revised Beck
Depression Inventory (RBDI), a Finnish modificatioithe 13-item version of the BDI
(Beck & Beck, 1972). It consists of 13 questionsasging depressive symptoms and one

guestion measuring anxiety (Raitasalo, 2007). themestion, there are five possible



answers to choose from, and scores are given frtm80The maximum score for depressive
symptoms is 39. Scores under 5 indicate no symptsoceses between 5 and 7 indicate mild
symptoms, scores between 8 and 15 indicate modgyatptoms, and scores above 16
indicate severe depressive symptoms. The maximone $ar the question measuring anxiety
is 3. The score indicates possible anxiety anseterity (1 for mild, 2 for moderate, and 3 for
severe anxiety symptoms). Cronbach’s alpha fonthasurement was 0.93.

Psychological flexibility

Psychological flexibility was measured using thel€and Adolescent Mindfulness
Measure (CAMM) and the Diabetes Acceptance andoAcHcale for Children and
Adolescents (DAAS).

CAMM was developed to measure general mindfulnedsaaceptance skills, and it
assesses the degree to which children and adotesu#serve their internal experiences, act
with awareness, and accept internal experiencémutijudging them (Greco et al., 2011).
We used the 10-question version, consisting oéstants such as “At school, | walk from
class to class without noticing what I'm doing,”bpush away thoughts that | don't like.”
The answers are given on a Likert scale from Q &nd the maximum score is 40. Higher
scores indicate higher levels of general mindfudreesd acceptance. Cronbach’s alpha for the
measurement was 0.84.

Diabetes-related acceptance was measured with DA&&loped by Greco and Hart
(2005). The questionnaire consists of 42 questiand,responses are given on a Likert scale
from O to 4; the maximum score is 168. It includegements such as, “I do things that are
important to me even though | have diabetes.” Tlestionnaire assesses constructs such as
acceptance, cognitive fusion, and experimentaldaraie. In particular, DAAS measures how
the child handles their feelings related to diabeted whether the child uses avoidance

strategies when dealing with their diabetes. A aéiggdum refers to higher psychological



flexibility, better acceptance of diabetes, and eraxtion (Greco & Hayes, 2008). The
Finnish version was translated from English byabthors, with permission from Dr Laurie
Greco. Cronbach’s alpha for the measurement wds 0.9

Statistical analysis

Data analyses were carried out using the IBM SR&$tics program, version 26. To
describe the investigated sample, the number oicgeants classified with mild, moderate,
and severe symptoms of depression and anxietyepasted. Additionally, QoL measures
(mean, standard deviation, 95% CI) were comparé¢ke@vailable reference values of a
German population of adolescents of the same agel@95; Ravens-Sieberer et al., 2008)
because a Finnish reference group was not avail@bleelation coefficients were used to
examine the associations between the variablesel@bons with = 0.50 were regarded as
strong and B 0.30 as moderate (Kraemer et al., 2003).

We conducted mediation analyses (see Figure 1y lsintstrapping (Preacher &
Hayes, 2008) to determine whether psychologicailiiety mediates the relationship
between glycaemic control (the independent varjabled QoL and depressive and anxiety
symptoms (the dependent variables). In the analymseffect of gender was controlled since
it is known that adolescent girls have more symgtofrdepression and anxiety and report
lower quality of life (Cavallo et al., 2006; Hoota., 2006).

Mediation exists when the independent variable (Hbkevel) is associated with the
dependent variable (e.g. QoL) indirectly througé thediator (DAAS). Using 1000 bootstrap
resamples, 95% bias-corrected bootstrap confidenervals were derived for indirect
effects. If the lower and upper bounds did not aonzero, the indirect effect was considered
significant. We also calculated the percentage edliation (a x b / ¢) to estimate the
proportion of the total relationship between than(l the Y explained by the indirect effect.

Figure 1 illustrates the mediation model. In oupdihesized mediation model, our predictor



variable was glycaemic control (X), the mediatoswigabetes-related psychological
flexibility (DAAS), and our outcome variables we@®L and depressive and anxiety
symptoms.

Power analysis for the mediation analysis was cotedupost hoc by using M+
software (version 8.4) and Monte Carlo simulatiosith 10,000 replications. We applied two
models in order to investigate the power in our iagah analysis. The first model included
the average blood glucose levels (IV= HbALlc), syang of depression (DV), and diabetes-
related flexibility (DAAS) as the mediator. The pemfor indirect effects was 0.877, and the
power for the total direct effect was 0.761. Theosel model included the average blood
glucose levels (IV= HbAlc), general quality of I{leV), and diabetes-related flexibility
(DAAS) as the mediator. The power of the indirdtea was 0.875, and the power of the
total direct effect was 0.623. A power of 0.80stirmated to be sufficient. This indicated that
our sample size was large enough to obtain sigmfimediation effects (e.g. Hinton et al.,
2004). The mediation analysis was not conductegemeral psychological flexibility
(CAMM) because the power was lower than desired.88). The power for the indirect

effect was 0.570 and for the total effect 0.622 nvhé= HbAlc and DV = quality of life.

RESULTS
Symptoms of depression and anxiety and quality of life
At least mild depressive symptoms were reportedd® of participants, and at least
mild anxiety symptoms were noted by 39%. Symptofrdepression and anxiety are
presented in Figure 2. Table 2 describes the meanfidence intervals, and minimum and
maximum values of quality of life (QoL). Based & 195% confidence intervals (Table 2),

the general level of QoL, the level of QoL relatecelf-esteem, friends and school were



higher in our group than in the healthy referencaig (Ravens-Sieberer et al., 2008). The

other dimensions of QoL did not differ from the ndiabetic reference group.

I s glycaemic control associated with depressive symptoms and anxiety aswell as

with quality of life?

Glycaemic control (HbA1c) correlated significantiyth the level of symptoms of
depression and anxiety; the higher the HbAlc ffio®rer control), the higher the level of
symptoms (Table 3). The correlations were moddrated.30 < 0.50). Glycaemic control
was significantly associated with general QoL, Qelated to self-esteem, QoL at school, and
with diabetes-related QoL. The correlations vafredh small to moderate (r = 0.25-0.47).

Thus, the higher the HbAlc (i.e. poorer contrdig bower the QoL (Table 3).

Ispsychological flexibility associated with symptoms of depression and anxiety,

quality of life, and glycaemic control?

Psychological flexibility (both general and diatsetelated) correlated moderately or
strongly (r = 0.36—0.64) with symptoms of depressaiad anxiety (Table 3). Thus, a higher
level of psychological flexibility was associatedwlower levels of symptoms.
Psychological flexibility (both general and diatsetelated) was significantly correlated with
all dimensions of QoL. The correlations were motieaa strong (r = 0.33-0.76). In
particular, diabetes-related flexibility (DAAS) ¢efated strongly with many dimensions of
QoL (emotional, self-esteem, school, diabetes)s hggests that the higher the
psychological flexibility skills, the higher the Q@Table 3). Psychological flexibility also
correlated significantly and moderately with glycae control. The higher the level of
psychological flexibility, the better the glycaenmiontrol (lower HbAlc).

Psychological flexibility as a mediator

Table 4 shows the outcomes of the mediation arsaly$ie results indicated that

diabetes-related psychological flexibility (DAAS)ediated the relationship between



glycaemic control and depressive symptoms. Foraepxihe mediation effect was not found.
Diabetes-related psychological flexibility also rredd the relationship between glycaemic
control and quality of life, including general Qahd all the subscales.

We also calculated the percentage of mediatioestimate the proportion of the total
relationship between X and Y explained by the iectieffect (Table 4). DAAS explained
69% of the total relationship between glycaemictemrand depressive symptoms and 86%
of the relationship between glycaemic control aadegal quality of life (QoL). Among the
subscales of quality of life, the largest propartexplained was found for the subscales of

QoL related to family (85%) and self-esteem (78%).

DISCUSSION

Among adolescents with poor glycaemic control, psyagical flexibility was
associated with glycaemic control: the higher thgcpological flexibility skills, the better the
glycaemic control. In line with this, Hadlandsmyhal. (2013) proposed that problems in the
treatment of diabetes in adolescence could beektatpsychological inflexibility. Attempts
to avoid facing problems through behavioural or #omal disengagement or avoidance are a
way for adolescents with diabetes to handle diffies (Jaser & White, 2011). Avoidance of
diabetes treatment, such as delaying checking laamse or taking insulin, may offer
momentary relief from the negative emotions assediaith diabetes. The avoidance pattern
may, however, lead to an attitude of diabetes bemganageable, as well as feelings of guilt.
Diabetes-related distress may interfere with furdef-management and weaken glycaemic
control (Iturralde et al., 2017).

In the current study, psychological flexibility wakso associated with the quality of

life of the adolescent and the levels of depresanganxiety symptoms. There is previous



research supporting psychological flexibility becwnnected to depressive (Plumb et al.,
2004) and anxiety symptoms (Karekla et al., 2004 guality of life (Di Battista et al.,
2009), and our results are in line with these stsidi

Based on earlier findings (e.g. Li et al., 201%1Riart & Shen, 2011) we assumed
that there is a causal relationship between pandyaged diabetes, and symptoms of
depression and anxiety, and quality of life. Furtfs@sed on previous evidence, we proposed
that psychological flexibility would mediate thislationship. Our findings supported our
assumptions for the most part. Diabetes-relatedhmgggical flexibility mediated the
relationship between glycaemic control and depvessymptoms, as well as quality of life. In
fact, how the child handles emotional reactionategl to diabetes, and whether the child uses
avoidance strategies or not when dealing with deb@as measured by DAAS), mediated a
great amount of the association between glycaearnitral and quality of life. A high
proportion of the total relationship between glyoaecontrol and quality of life relating to
family and self-esteem was explained by DAAS. Hoeveanxiety was not mediated by
psychological flexibility, which was against ourgothesis. The mediation was marginally
not significant (Cl -0.001; 0.11); however, it isgsible that with a larger study population,
the mediation would have been significant.

In our study, the diabetes-related psychologieadifiility measure, DAAS, appeared
to be a useful instrument for obtaining knowledfadvlescents’ thoughts and emotional
reactions towards diabetes. Further, the DAAS tated strongly with quality of life. Based
on the current findings, we recommend clinicians DAAS or an equivalent measure in
order to obtain information on an adolescent’swadgs and behavioural patterns towards their
diabetes. Further, diabetes-related psycholodiesibility was associated with glycaemic
control, suggesting that diabetes-related psychcdbfexibility (e.g. how the child handles

their feelings related to diabetes and whethechile uses avoidance strategies when dealing



with their diabetes) could be a potential targetifitervention among adolescents with poor
glycaemic control.

When compared to Finnish adolescents in genenar{&bolm & Ranta, 2013; Wargh
et al., 2015), the prevalence of moderate or sadepeessive and anxiety symptoms was not
higher among the group of adolescents investigatéus study. Also, quality of life was not
lower in our sample compared to the non-diabefieremce group.

Glycaemic control was significantly associated vgdmeral quality of life, diabetes-
related quality of life, and quality of life relatéo school and self-esteem; the higher the
HbAlc, the lower the quality of life. There are etlstudies supporting this observation,
showing that good glycaemic control has been cdeddo better quality of life (Hilliard et
al., 2013). As reported above, we found that poooetrol of diabetes (higher HbAlc) was
associated with lower school-related quality af.liRdolescents spend long days at school
and need to take care of their diabetes duringhubieaks, gym, and other activities. This
tends to be difficult for many adolescents who dowant to look different from their peers.
Avoiding diabetes treatment in social situationywarsen the self-management of the
illness.

Poorer glycaemic control was associated with adri¢gvel of anxiety and depressive
symptoms. This is consistent with previous stu@Bashberger et al., 2016; Hassan et al.,
2006; Kongkaew et al., 2013). The co-occurrenagepiession and anxiety with diabetes can
worsen the quality of life (Goldney et al., 2004paotentially predispose the individual to
problems in adulthood (Insabella et al., 2007 xclinical practice, in addition to diabetes-
related psychological flexibility, it is importatd pay attention to symptoms of depression
and anxiety as well as quality of life among adoégds with type 1 diabetes.

One significant limitation of the current studythe small sample size, which limits

the generalizability of the results. The power gsialwas conducted for the mediation



analysis, and the power was estimated to be seffiicHowever, this limitation must be
observed when drawing conclusions from the cumetd since it has been shown that the
between-study heterogeneity estimate can decreadematively increase when
underpowered studies have been excluded from titee-amalyses. This is probably due to the
fact that underpowered studies tend to observe mdreme effect estimates. This can
increase the possibility that underpowered studliesn show different results compared to
larger studies (Turner et al., 2013).

It also needs to be observed that the pre-measuteyhan intervention study was
used in the current study, and the exclusion @oitefior participation was regular psychiatric
or psychological contact, which may have affectedresults. Also, these findings represent
adolescents with poorly-controlled diabetes and faenilies who were motivated to
participate in an intervention study. This can hameeffect on generalizing the results to all
adolescents with T1D. Measures were based on teimumber of self-reports, and they
measure what is asked in specific questions indunl¢he measure. Finally, due to the cross-
sectional nature of the data, we need to be catiodrawing causal relations based on the
current findings.

In summary, we observed that psychological flekipgkills were associated with
glycaemic control, quality of life, and depressaral anxiety symptoms among adolescents
who poorly manage their diabetes. Diabetes-relpsgdhological flexibility skills also
mediated the associations between glycaemic caaieblquality of life and the levels of
depression symptoms. Thus, interventions aimirigdease psychological flexibility skills
could be useful for enhancing diabetes managenmehjaality of life among adolescents

with poorly-controlled diabetes.
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Table 1.

The background information of the participants (n = 65).

Male (n = 24)
36.9%

Female (n = 41)
63.1%

All (n=65)

Age
Mean (sd) 13.29 years (1.12)
12-13 years n =13
14-16 years n =11

lliIness duration
Mean (sd) 6.59 years (3.85)
Min.-max. values 0-4-12.75 years
95%C] 5.03-8.17

HbAlc*
Mean (Sd) 9.19% (194)
Min.-max. values 6-8%—15.80%

95%Cl 8.37-9.94

13.63 years (1.22)
n=19
n=22

6.78 years (4.30)
0.4-15.0 years
5.50-7.96

9.48% (1.76)
6.3%—14%
8.95-10.06

13.51 years (1.19)
n =32
n =33

6.71 years (4.11)
0.4-15.0 years
5.67-7.71

9.34% (1.83)
6.3%—15.8%
8.91-9.79

*Recommended blood glucose level £7.5%



Table 2.

General and different dimensions of quality of life. Means, standard deviations (SD), confidence
intervals (95 % Cl), and minimum and maximum values in the current study (n=65) and reference
values from a German study are presented (* = Ravens-Sieberer et. al, 2008; N=1895).

Diabetes population in this study Non-diabetic reference group*

Mean SD 95 % Cl min. max. Mean* SD* 95% ClI
KINDL 76.53 10.65 73.82— 37.50 94.17 73.00 10.20 72.53—-
General 79.06 73.47
KINDL 74.94 14.23 71.02—- 30 100 70.70 16.80 69.93—-
Physical 78.40 71.47
KINDL 79.08 12.12 76.08— 35 100 81.60 12.60 81.03—
Emotional 81.84 82.18
KINDL 68.38 15.96 64.31—- 25 100 58.40 18.30 57.56—
Self Esteem 71.92 59.24
KINDL 83.23 15.14 79.15—- 30 100 82.50 15.30 81.80—-
Family 86.85 83.20
KINDL 81.23 12.06 78.54— 45 100 77.50 14.60 76.83—
Friends 84.38 78.17
KINDL 72.69 14.84 69.16— 30 100 67.20 16.90 66.42—
School 76.08 67.98
KINDL 75.82 14.04 72.42—- 31.76 98.82 - - -
Diabetes 79.17

KINDL= Health-Related Quality of Life Scale



Table 3.

The correlations between psychological flexibility and glycaemic control (HbA1lc), and general QoL and different dimensions of QoL and

depressive and anxiety symptoms of the adolescents (n = 65)

KINDL KINDL KINDL KINDL KINDL KINDL KINDL KINDL RBDI RBDI HbAlc

General Physical Emotional Self Family Friends School Diabetes  depr. anx.

(sum) Esteem
DAAS 0.64** 0.34** 0.53** 0.53** 0.45** 0.38** 0.67** 0.76** -0.64%*  -0.45%* -0.39**
CAMM  0.58** 0.41** 0.44** 0.44** 0.33** 0.47** 0.58** 0.54** -0.49*%* -0.36** -0.31*
HbAlc  -0.29* -0.16 -0.18 -0.25%* -0.20 -0.04 -0.43** -0.47** 0.33**  0.43** -

*=p<0.05, **=p<0.01
DAAS = Diabetes Acceptance and Action Scale for Children and Adolescents
CAMM= The Child and Adolescent Mindfulness Measure

KINDL = Health-Related Quality of Life Scale



Table 4. Direct and indirect effects of depressive and anxiety symptoms and quality of life on glycaemic control (HbAlc) using
diabetes-related psychological flexibility (DAAS) as the mediator (indirect effect).

X Y m a path b path Total Direct Indirect Indirect Percent
Independent Dependent mediator coefficient coefficient effect(c) effect(c’) effect Effects Cl (95%) mediation
variable variable (ab) Lower Upper
HbAlc Depressive DAAS -3.99%* - 15%** .87* 27 .59 .19 1.60 69%
symptoms
Anxiety DAAS -3.99** -.01* J5Hk* A1+ .04 -.001 A1 25%
General DAAS -3.99** 32%** -1.50%* =21 -1.31 -2.78 -.45 86%
QoL
Qol DAAS -3.99** 21%* -1.10 -.24 -.86 -2.51 -.02 78%
Physical
Qol DAAS -3.99%* 31KE* -1.02 .23 -1.27 -2.77 -41 -
Emotional
Qol DAAS -3.99%* 39%** -2.00 -.43 -1.55 -3.08 -.52 79%
self-
esteem
Qol DAAS -3.99%* 34%* -1.59 -.25 -1.38 -3.10 -.04 85%
family
Qol DAAS -3.99** 23%* -.067 .86 -.91 -2.36 -.24 -
friends
Qol DAAS -3.99** A3EE* -3.36%**  -1.65%* -1.72 -3.56 -.64 51%
school
Diabetes-  DAAS -3.99** -Ap*** -3.34%**  _1.49%* -1.86 -3.24 -.68 55%
related

QolL




*=p<.05, ** =p<.01, ***=p <.001 DAAS= Diabetes Acceptance and Action Scale for Children and Adolescents
Notes: 1) Indirect effects were analysed by bootstrapping 2) Percent mediations for two of the subscales of QoL (emotional and friends) could not be calculated due to

inconsistent mediation.
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a = the effect of independent variable on mediator

b = the effect of mediator on dependent variable

¢ = total effect of independent variable on depengariable = ab+c’
c’= direct effect of independent variable on deperid/ariable

Figure 1. Simple mediation model (Preacher & Hayes, 2008)
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Figure 2. Depressive and anxiety symptoms of the adolescents (n=65).
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