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1. Introduction

Diabetes Mellitus Type I (DM1) is a diagnosed disease that appears before age 35 (Hanas,
2007) and is well known, in the pediatric population, as one of the most common diseases
(Serafino, 1990). The diagnosis occurs mostly in childhood and adolescence, often between
ages 5 and 11 (Eiser, 1990).

The definition of adolescence is a bit controversial but OMS (1965) establishes adolescence
between 10 and 19 years old. The beginning of adolescence starts with the appearance of the
first biological changes of puberty. According to Erikson’s theory of psychosocial
development (Erikson, 1968), the central task of adolescence is the development of
autonomy, identity and self integration (Barros, 2003). In fact, identity formation, in
adolescence, requires a reorganization of capacities, desires, needs and interests in the
adolescent, as well as a quest for more independence towards parents. Nevertheless, the
difficulties, even in the well succeeded resolution of the psychosocial tasks, may result in
“identity confusion” (Erikson, 1968). In adolescents with diabetes, the disease can be an
additional stressor functioning as another factor that requires acceptation and self
integration. Diabetes exposes adolescents to potentially unpleasant experiences (having to
explain others about the disease, medical exams, etc.) that can limit or prevent normal
development and life experiences in adolescence (Close et al., 1986). On the other hand,
physiological and hormonal changes that take place in adolescence may increase insulin
resistance contributing to a weak control of diabetes (Duarte, 2002). In short, adolescence is a
developmental phase, marked by changes and identity formation ,that requires a permanent
and dynamic adaptation of the adolescent, ranging from feelings of acceptation to
anger/anxiety and even depression (Leite, 2005) that can affect adherence to therapy and
adaptation to illness. It is important to keep in mind that being adolescent is more important
than being diabetic (Burroughs et al., 1997).

1.1 Adherence and metabolic control
Adherence to therapy in chronic disease is considered one of the main problems that may
end in treatment failure (Leite, 2005). Kristeller and Rodin, in 1984, suggested that adherence
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to treatment was built on three dimensions: 1) Adherence (compliance) that refers to the
degree of acceptance of the individual towards prescriptions and medical recommendation;
2) Adherence towards keeping and following the treatment that was agreed in the previous
phase, and 3) Adherence (maintenance) to diabetes” self care tasks that have been integrated
in the person’s life style. Throughout these phases, the diabetic acquires control and
develops the autonomy necessary in the maintenance phase.

Any detour from the treatment plan is defined as non adherence to therapy (Bishop, 1994)
and can range from missing appointments, forgetting to take insulin (or take more or less
than the prescribed amount) to not following the nutritional or the exercise plan. In DM1,
adherence is often assessed through hemoglobin levels (HbAlc), (Sperling, 1996). The
relationship between therapy adherence and metabolic control is complex and probably
bidirectional i.e. low adherence to therapy is often preceded by a weak metabolic control
and vice versa (Kakleas et al., 2009). However, there is some controversial regarding this
issue. For some, HbAlc is the most valid indicator of adherence to therapy (DCCT, 1994)
for others, there isn’t a direct relationship between HbAlc and adherence (Silva et al.,
2002).

The weak adherence to self-care in diabetes seems to result from a multifactor combination
(Fagulha et al., 2004). Warren and Hixenbaugh, in 1998, found demographic variables to
weakly predict adherence to self care in diabetes. Some studies have revealed that
adolescents typically are less adherent to therapy than children, regarding insulin
administration, exercise, nutrition and self monitoring of glucose (Hirschberg, 2001). Each
adolescent apprehends and creates meanings about diabetes and its treatment’s demands
and how (s)he deals with them, in the social context, influences adherence to diabetes
(Barros, 2003). Moreover, puberty changes, psychological dilemmas characteristic of
adolescence (La Greca, 1992) and cognitive development may also contribute to an increase
in non-adherence. Also, immaturity of thought, in adolescence, based on invulnerability
may be one of the main causes of low adherence to diabetes treatment (Santos, 2001; Elkind,
1984), in adolescence.

In children and adolescents with diabetes, adherence is higher after diabetes diagnosis
and deteriorates over time (Jacobson et al., 1987). On the other hand, non-adherence
happens in average 3,5 years after the diagnosis and around age 15 (Anderson & Laffel,
1997). Compared to younger children and adults, adolescents exhibit poorer self-care
behavior (Anderson et al., 1990) and poorer metabolic control (Kovacs et al., 1989).ADA
(American Diabetes Association, 2003) recommends, as a therapeutic goal, that HbAlc
stays below 7%.

Diabetics between 11 and 18 years old show a weak metabolic control (Mortensen et al.,
1998; Fagulha et al., 2004). In the first years of diagnosis, lack of knowledge about the
disease can affect metabolic control in children and adolescents (Butler et al., 2008) and,
after this first phase, adolescents’ compliance with treatment depends on adherence to self
care tasks and to the degree of parenting supervision regarding disease management
(Anderson et al., 1997). According to the authors, in an early phase, parents show more
involvement in tasks related to treatment, particularly insulin administration, that best
predicts metabolic control. However, throughout adolescence, parental involvement
diminishes resulting in a decrease of adherence to therapy and, therefore, in a weak
metabolic control.
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Differences in adherence and metabolic control, in DM1, by gender, have been reported in
the literature (Mortensenn & Hougaard, 1997). Girls tend to present a weaker adherence and
poor metabolic control compared to boys. Girls enter puberty earlier than boys and a poor
metabolic control is associated to normal physiological changes, in adolescence, such as
increased levels of hormones responsible for insulin resistance (Carroll & Shade, 2005).
However, other behavioral and psychosocial factors also tend to contribute to non-
adherence in diabetes such as feeling reluctant in doing self monitoring of blood glucose,
having irregular meals and not complying with the correct insulin doses.

Some studies show a relationship between bad metabolic control and family dysfunction,
namely conflict in the family and low family cohesion, although this relationship has not
been found in other studies. In fact, higher levels of cohesion and family stability have been
related to better boundary definition between family subsystems and, as a result, more
incentive to autonomy, more effective family communication and better metabolic control
in diabetic adolescents (Fisher et al., 1982). Also, poor social support was found to predict
bad metabolic control and low adherence to self care in diabetic adolescents (Fukunishi et
al., 1998). In order to overcome the difficulties, related to adherence and metabolic control,
it’s important to concentrate on the adolescents” social competencies, family support and
friends” support (Pereira & Almeida, 2008). There are several factors, that go beyond
adherence to self care in diabetes, that can influence metabolic control. Therefore, a lack of a
relationship between adherence and metabolic control may be due to insufficient rigorous
efforts in adherence ‘s evaluation (McNabb, 1997).

1.2 Family functioning

The presence of a chronic disease, in a family’s member, is a stressor for the entire family
limiting the family’s ability to go on with usual tasks and psychosocial roles requiring, as a
result, flexibility in the family’s system (Northam et al., 1996). Family functioning and a
supportive parental style have been associated to better adherence to treatment (Manne et
al., 1993). Conflict and family dysfunction predicted low adherence to self care in diabetes
(Miller-Johnson et al., 1994) while higher levels of social support, cohesion and organization
were associated to better metabolic control and adherence. Adolescents with better
metabolic control seem to have parents that encourage independence, express feelings
openly and communicate directly. On the other hand, adolescents with poor metabolic
control have parents that are more critical, suspicious or indifferent to treatment (Anderson
et al, 1981). However, the relationship between family functioning (cohesion, good
communication, no conflict) and metabolic control is controversial since some studies found
this association (Wysocki, 1993; Seiffge-krenke, 1998; La Greca & Thompson, 1998) but
others have failed (Kovacs et al., 1989; Wysocki et al., 2001).

1.3 Family social support

Low adherence in diabetes has been associated to low family support and less parental
supervision (Beveridge et al., 2006). In an initial phase, after diagnosis, adolescents receive
more supervision from parents and adherence is stronger compared to late adolescence,
when there is an increasing worry with body image, sexuality and independence from
parental and authority figures (Jacbson et al., 1987). Relationships with others, at home or at
school, play an important role in adolescence (Papalia et al., 2001). In an attempt to prove
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they belong and are like their peers, adolescents may abandon the therapeutic regimen
(Fagulha et al., 2004). In fact, diabetes treatment does not help adherence i.e. daily insulin
administration and the fact that diabetes treatment only avoids negative repercussions in
the long term without bringing positive consequences, creates difficulties regarding
adherence (Hanson et al., 1989).

Research has shown a relationship among social support, adolescents/family’s
characteristics and metabolic control in DM1 (Hanson et al., 1989; Wysocki, 1993). A
family that provides warmth, advice, and adequate problem solving’s strategies promotes
adherence (Ellerton et al., 1996). From a developmental perspective, during childhood,
parents assume the responsibility for the treatment regimen, however, in adolescence, the
responsibility tends to be transferred to the adolescent and often, one or more treatment’s
components may not be followed. Family support is considered more important for
younger adolescents or for those with a shorter duration of the disease (Stern & Zevon,
1990). Parents are the bigger suppliers of social support (more than friends) in diabetes
treatment (Hanson et al., 1989) and, as a result, adolescents with parents less involved or
with parents that provide poor support show less adherence to therapy and show a lower
metabolic control. Nevertheless, in some studies, parental support has been positivity
associated to adolescent’s adherence but not to metabolic control (Hanson et al., 1989).
The authors defend the hypothesis that family support may have a direct effect on
adherence given parent’s supervision over treatment’s tasks. Due to the need for
autonomy and independence, parents’ support to deal with diabetes” psychosocial tasks
may not always be desirable and adolescents may prefer to solve their problems alone or
with friends’ help.

1.4 Parental coping

There are few studies regarding parents’ coping strategies towards diabetes. Some studies
reveal that parents cope well with their children” diabetes (Macrodimitris & Endler, 2001)
but others have problems adapting to the disease (e.g. Kovacs & Feinberg, 1982). Adequate
coping strategies to deal with diabetes include family involvement and/or sharing tasks,
participation of adolescent and family in support groups, knowledge about the disease, use
of assertive behaviors in social environment and reorganization of meals. Recently, a study
revealed differences between fathers and mothers regarding the use of coping strategies
(Correia, 2010). Mothers show greater responsibility, in the daily care tasks of the diabetic
adolescent, being responsible for blood glucose records, meals plan and insulin
administration (Zanetti & Mendes, 2001). In fact, mothers often seek information regarding
the onset and course of diabetes (Nunes & Dupas, 2004).

The strategies used by caregivers may create potential difficulties and obstacles to
adherence and metabolic control in diabetes. Sometimes, when confronted with chronic
disease, parents' response to stressful situations may lead to a family rupture influencing,
as a result, the adolescent and family’s adaptation to illness (Trindade, 2000). Some
parents, after the diagnosis, cease participating in social parties and forbid the adolescent
to eat sweets, transforming social interactions that involve food, in uncomfortable
situations for the adolescent, particularly when related to peers (Nunes & Dupas, 2004).
This type of coping strategies exacerbate dependency in the adolescent with diabetes
increasing parent’s stress since they feel they need to protect and control the adolescent in
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all situations and, as a result, family life needs to be organized and centered on the
illness (Brito & Sadala, 2009).

1.5 lliness representations

The self regulation behavior model (Leventhal et al., 1992) emphasizes the importance of
beliefs regarding adherence to treatment. In fact, illness representations play a role in
personal decisions towards adherence to treatment, in diabetes” self care (Gonder-Frederick
et al.,, 2002). In adults, recent research found that illness representations regarding diabetes
accounted for the diversity in disease-related functioning (Petrie et al., 1996). Illness
representations are concerned with those variables that patients themselves believe to be
central to their experience of illness and its management. Edgar and Skinner, in 2003,
described Leventhal’s five dimensions of illness representations (Leventhal et al, 1980;
Leventhal et al., 1984): identity, the label and symptoms associated with the illness (e.g.,
thirst); cause, beliefs about the factors responsible for the onset of illness; timeline,
perceptions about the duration of illness; consequences, illness expected outcomes regarding
physical, psychological, social, and economic functioning on a daily basis and in the long
term; and control/cure/treatment, beliefs regarding the cure of the disease and patient’s
control over it. Later research, extended the original model adding more items by splitting
the control dimension into personal control and treatment control; including also a cyclical
timeline dimension; an overall comprehension of illness, and finally, an emotional
representation of the illness (Moss-Morris et al., 2002).

In adolescents with diabetes, illness representations have been associated to medical and
psychological outcomes. In particular, treatment effectiveness’ beliefs have been associated
to self-care (Griva et al., 2000; Skinner & Hampson, 2001; Skinner et al., 2002) and perceived
consequences to lower levels of emotional well-being (Skinner et al., 2000; Skinner &
Hampson, 2001). Illness representations, particularly consequences and emotional
representations have been found to predict quality of life (Paddison et al., 2008). The belief
that diabetes was a temporary disease, than a lifelong condition, and the perception that
diabetes had serious consequences predicted poor metabolic control. Also a perception of
control, over the course of illness, has been positively associated to quality of life (Paddison
et al., 2008).

1.6 School support

Most of the research on DM1 focused on family support and its implications on adherence,
as previously described and did not take in consideration school’s support. However,
managing a chronic illness in adolescents, who are trying to become independent from their
families and integrate in their peer group, is not easy (Holmbeck et al., 2000). In fact, as the
adolescent grows, peer relationships become paramount and an important source of
emotional support (Wysocki & Greco, 2006). However, research on the implications of peers
support on adherence, metabolic control and quality of life is scarce. Peer conflict has been
associated to poor metabolic control in girls (Hegelson et al., 2009) and friend support has
been related to adherence to blood glucose testing (Bearman & La Greca, 2002). Regardless
of whether support from friends is associated to diabetes self-care and metabolic control,
support from friends may always help adolescents to better adjust psychologically to
diabetes (La Greca et al., 1995).
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When faced with the choice of appropriate self-care behavior, older adolescents have better
problem solving skills but are more vulnerable to non-adherence in the face of peer pressure
(Thomas et al., 1997). Another study showed that adolescents, who perceive their friends
reacting negatively to their diabetes” self-care behavior, report more stress which, in turn, is
associated to poor metabolic control (Hains et al., 2007).

Research examining the positive and negative aspects of friends and peers, on diabetes
outcomes and psychological well-being, is not clear. There seems to be more evidence that
conflictual relationships are more harmful than supportive relations are beneficial, which is
consistent with the literature on healthy adults (Helgson, 2006). Besides peers’ support,
teachers’ support is also important. A study found that 9 % of parents had to change glucose
monitoring and 16% changed treatment administration because of lack of support from
teachers (Amillategui et al., 2007). In fact, teachers in general need to be knowledgeable of
hyperglycemia and hypoglycemia’s episodes in order to assist the adolescent if needed.
Support from friends and peers are key factors that help the integration of the adolescent
teenager in the school setting, facilitating adaptation to diabetes.

Although diabetes does not cause pain on adolescents, impacts nonetheless, the adolescent
and family’s daily living and, therefore, the quality of life of all involved (Hanas, 2007) at
physical, emotional, social and family ‘s levels (Pereira et al., 2008).

1.7 Quality of Life (QOL)

Girls perceived lower levels of QOL compared to boys. Worries about metabolic control
increase with age but, regardless of gender, as age increases QOL decreases (Hoey et al., 2001).
Adolescents who monitor their glucose levels, several times a day, reported better quality of
life (Novato, 2009). The monitoring of blood glucose levels allows the teenager to know the
variation of blood sugar, over time, perceiving what behaviors impact metabolic control,
resulting in better quality of life (Novato, 2009). Regarding the association between quality of
life and adherence to self-care in diabetes, literature is contradictory. Diabetes treatment has
adverse effects on quality of life (Watkins et al., 2000). In fact, adolescents with diabetes need
to follow a set of requirements that can negatively impact the perception of their quality of life
and interaction with others. However, other studies conclude that adherence to diabetes care is
not related to quality of life (e.g. Snoek, 2000). Diabetics with good metabolic control
(measured through glycated hemoglobin) show better quality of life (e.g Glasgow et al., 1997;
Silva, 2003) however, in some studies, this relationships has not been found and, in other
studies, this relationship is very weak or does not exist (e.g. Grey et al., 1998; Laffel et al., 2003).
Family also plays an important role in the perception of adolescents” QOL because QOL is
affected by how the family deals with the disease (Hanson, 2001). Family conflict predicts
lower QOL in adolescents (Dickenson et al., 2003). Family environment was shown to
influence QOL as well as adherence and metabolic control in adolescents with diabetes
(Pereira et al., 2008).

While there is a growing interest in psychological issues in diabetes, it is important to
identify which variables predict better outcomes. The present study aims to answer this
question namely understanding the relationship between psychological variables and
diabetes outcomes. The purpose is to find the best predictors of adherence, metabolic control
and quality of life in adolescents with type 1 diabetes taking in consideration adolescent
variables and family variables. Due to the fact that research on adolescents and chronic
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illness have failed to incorporate gender (Miller & La Greca, 2005), the present study
considers gender in the regression models.

2. Methods

2.1 Sample characteristics

A convenient sample of 170 subjects participated in the study: 85 adolescents and 85 family
members that accompanied the teenager to their routine medical appointments, in a
diabetes pediatric unit in two central Hospitals, and in a Diabetics Association. All teens
received treatment in the hospital and therefore no differences were present between the
sample from the Diabetics Association versus Hospitals.

All participants (teenagers and family members) were volunteers. Adolescents’ criteria for
inclusion were: age between 12 and 19 years, fulfilling ISPAD (1995) criteria for the
diagnosis of type 1 diabetes, having a diagnosis longer than a year, being in ambulatory
treatment, absence of another chronic and/or mental disease, not being pregnant and
having normal cognitive development.

2.2 Procedure

Questionnaires were answered separately by adolescents and family members after they
had been informed of the study’s goals and filled the informed consent. The value of
glycated hemoglobin (HbA1lc) was determined by a nurse who collected a drop of blood
from the adolescent before the medical appointment. Criteria of good metabolic control was
based on ISPAD (2009) i.e. smaller than 7,5% is considered optimal, 7,5% - 9,0% suboptimal
and higher than 9%, high risk.

2.3 Instruments

2.3.1 Adolescents and parent

Clinical, Socio-Demographic Questionnaire (Pereira et al., 2010) that reports gender and
age in adolescents and their family members as well as metabolic control (glycated
hemoglobin) and duration of disease, in the adolescent.

Brief Illness Perception Questionnaire - Brief-IPQ - Broadbent et al. (2006), (Portuguese
version of Figueiras & Alves, 2007). The Brief-IPQ is a 9 items questionnaire, measuring
cognitive and emotional representations of illness, that includes nine dimensions of illness
perceptions: consequences, timeline, personal control, treatment control, identity, concern,
coherence, emotional representation and causal representations. Both adolescents and
parents answered the questionnaire. Higher results indicate a more threatening perception of
illness. Due to the fact that each subscale includes only one item, it is not possible to calculate
an alpha. As a result, like in the original version, pearson correlations between dimensions
were calculated. In adolescents, significant correlations were present between consequences
and emotional representation (r=.635), personal control and coherence (r=.511) and personal
control and treatment control (r=.371). In the family sample, significant correlations were
obtained between consequences and emotional representation (r=.558), personal control and
coherence (r=.522) and between concern and coherence (r=.324).

2.3.2 Adolescents
Self Care Inventory — SCI - La Greca, A. (1992), (Portuguese version of Almeida & Pereira,
2010). It's a 14 items questionnaire assessing adherence to diabetes treatment’s
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recommendations regarding self care that includes four subscales: blood glucose regulation,
insulin and food regulation, exercise and emergency precautions. Higher results indicate more
adherence. Only the full scale was considered in the present study. Internal consistency in the
original version was .80 and in this sample was .73.

Diabetes Family Behaviour Scale - DFBS - McKelvey et al., (1993), (Portuguese version
of Almeida & Pereira (in press). DFBS is a 47 items questionnaire that assesses family
support given to the adolescent in diabetes self care. It is composed of two subscales:
Guidance-Control (15 items) and Warmth-Caring (15 items). The remaining 17 items do
not belong to any of the subscales. High results indicate less social support. Internal
consistency, in the original version, was .86, .81 and .79 for the full scale, guidance-control
and warmth-caring, respectively. The Portuguese version showed an alpha of .91 (total
scale), .76 (guidance-control) and .81 (warmth-caring.). In this study only the full scale
was considered (alpha of .75).

Diabetes Quality of Life - DQoL - Ingersoll & Marrero (1991), (Portuguese version of
Almeida & Pereira (2008). DQol is a 52 items questionnaire that assesses quality of life in
patients with diabetes that includes three subscales: impact of diabetes (23 items); worries
towards diabetes (11 items) and satisfaction (towards treatment: 7 items; towards life in
general: 10 items) and one item that assesses health and quality of life. Higher results
indicate lower quality of life. In the original version, the alpha for the total subscale was
.92, followed by .86 (satisfaction), .85 (impact of diabetes) and .82 (worries towards
diabetes). In this sample alphas were .89 (total scale), .71 (impact on diabetes), .82 (worries
towards diabetes) and .87 (satisfaction). All the subscales were considered in the
hypothesis testing.

School Support (Pereira & Almeida, 2009). School Support is a 6 items questionnaire that
measures school support (e.g. healthy snacks available in cafeteria) and peer support
regarding daily diabetes” management (e.g. feeling supported by fiends regarding diabetes).
Higher results indicate more school support. The alpha in this sample was .81.

2.3.3 Parent

Family Assessment Device - FAD - Epstein et al., (1983), (Portuguese version provided by
Ryan et al., 2005). It’s a 60 items questionnaire distributed by seven subscales: Problems
Solving, Communication, Roles, Affective Responsiveness; Affective Involvement; Behavior
control and General Functioning. Higher results indicate low family functioning. In the original
version, Epstein, Baldwin and Bishop (1983) found the following results: Problem solving;:
.74; Communication: .75; Roles: .72; Affective responsiveness: .83; Affective involvement: .7§;
Behavior Control: .72 and General Functioning: .92. Only the full scale was used in the
present study and the alpha, in the present sample, was .93.

Coping Health Inventory for Parents - CHIP - McCubbin et al., (1983), (Portuguese
version of Pereira & Almeida, 2001). CHIP is a 45 items questionnaire that measures
parents’ response to management of family life when they have a child who is seriously
and/or chronically ill. It includes three subscales: 1) Maintaining family integration,
cooperation and an optimist definition of the situation; 2) Maintaining social support, self-
esteem and psychological stability; and 3) Understanding the medical situation through
communication with other parents and consultation with medical staff. Higher results
indicate better coping. In the original version, the alpha for the first and second subscale
was .79 and .71 for the third. In this sample, alphas were: .65 for the first subscale, .79 for
the second and .71 for the last subscale.
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3. Data analysis

First, descriptive statistics were performed to find the rate of adherence to self-care,
metabolic control and quality of life. Hierarchical regression analyses were later performed
to identify the best predictors of adherence to self-care, metabolic control and quality of life.
Due to the size of the sample, regression analysis were first performed taking in
consideration all variables ,except illness perceptions, and later including only them in the
regression equation. The first regression was performed using the method enter since the
selection of variables was based on previous research. The second regression, due to its
exploratory nature, was performed using the stepwise method.

For both regressions, the variables considered in the first step were socio-demographic and
clinical variables i.e. gender of the adolescent, duration of disease and values of glycated
hemoglobin. In the first regression analysis, the second step included adolescents’
psychosocial variables i.e. family support, quality of life, adherence and school support. The
third step included family variables i.e. family functioning and coping. In the second
regression analysis, the second step included adolescents’ illness perceptions and the third
step included family member’s illness perceptions.

4. Results

4.1 Sample caracteristics

The sample consisted of 85 adolescents, 51% males and 49% females. Their age ranged from
12 to 19 with an average of 15.13 (SD=1.97), 15.12 for males (SD=2.00) and 15.14 for females
(SD=1.96). Glycated hemoglobin in the sample was, in average, 9.06 (SD=1.58) specifically
9.00 (SD=1.72) for boys and 9.13 (SD=1.44) for girls. Therefore, girls had a poor metabolic
control than boys but they were all at high risk. Average of duration of diabetes was 6.61
years (SD=3.68) with boys being diagnosed longer (M=7.05 years; SD=4.10) than girls
(M=6.17 years; SD=3.19). In our sample, girls reported better adherence to self-care, less
social support, higher school support and family social support when compared to boys but
differences were non-significant. Girls showed less quality of life than boys and this
difference was significant (t(83)=-2.004; p=.048) (table 1).

| Duration of Metabolic  Quality of Family School
Varjables Diabetes Adperepce Control Life Support Support

M s b M SO M SD M SD M SD M SD

Male 705 410 400 059 900 1.72 7591 16.96 106.63 13.15 2793 6.34

Female 6.17 319 413 040 913 144 8355 1819 107.81 11.73 28.21 5.92

Statistics: M (mean), SD (standard deviation)

Table 1. Characteristics of the Adolescents' Sample by Clinical, Socio-demographic and
Psychosocial variables
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74% of adolescents lived with their nuclear families, 15% belonged to monoparental
families, 9.4% to stepfamilies and, only, 1.2% lived in an extended family. 20% of family
members, who participated in the study, were fathers and 80% mothers. Average age for
fathers was 46 years (SD=4.55) and for mothers was 44 years (5SD=6.19).

4.2 Predictors of adherence, metabolic control and quality of life in adolescents on
gender, duration of disease, glycated hemoglobin, family support, school support and
parental coping

When all variables were included in the model, adherence was predicted by gender of
adolescent (p<.05), glycated hemoglobin (p<.05) and family support (p<.001), explaining
30% of the total variance. None of the family variables predicted adherence. Taking in
consideration what a high score means, in each instrument, results showed that low
perception of family support, gender (being male) and high glycated hemoglobin (bad
metabolic control) predicted lower adherence to diabetes self-care.

Metabolic Control was predicted by family support (total) (p<.05), adherence (total) (p<.05),
quality of life (total) (p<.05) and parental coping (understanding the medical situation)
(p<.05), explaining 15.9% of total variance. As a result, higher adherence of adolescent to
self-care and parental understanding of the medical situation predicted lower levels of
glycated hemoglobin (better metabolic control). On the other hand, low quality of life and
low perception of family support predicted high values of glycated hemoglobin (poor
metabolic control).

Quality of life was predicted by gender (p<.05), glycated hemoglobin (p<.05) and school
support (total) (p<.01) explaining 26.5% of the total variance. Higher values of glycated
hemoglobin (poor metabolic control) predicted lower quality of life. On the other hand,
higher adherence and a higher school support predicted better quality of life. Like in
adherence, none of the family variables predicted quality of life, in adolescents. Table 2
shows the results.

4.3 Predictors of adherence, metabolic control and quality of life in adolescents on
glycated hemoglobin and iliness representations

Overall, adherence was predicted by personal control of adolescent’s illness representations
(p<.001) and family’s representation of timeline (p<.05) explaining 20.3% of the total
variance. Thus, lower adolescents” perception of personal control predicted lower adherence
to self care and higher family perception of diabetes duration (timeline) predicted higher
adherence to self care, in adolescents.

Metabolic control, in adolescents, was predicted by emotional representation of adolescents’
illness perceptions (p<.001) and by family’s perceptions of illness coherence (p<.05),
explaining 16.6% of the total variance. Therefore, higher adolescents’ perception of
emotional representation (diabetes seen as a threatening disease) predicted higher values of
glycated hemoglobin (poor metabolic control) and lower family’s comprehension of diabetes
predicted higher values of glycated hemoglobin.

Quality of life was predicted by glycated hemoglobin (p<.05), adolescent’s perception of
consequences (p<.05) and emotional representation (p<.05) explaining 31.6% of the total
variance. Higher perception of the consequences of diabetes by adolescents and higher
perception of emotional representation (diabetes seen as a threatening disease) predicted
lower quality of life. None of the family variables predicted adolescent’s quality of life.
Table 3 shows the results.
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Table 2. Predictors of Adherence, Metabolic Control and Quality of Life in Adolescents on
Gender, Duration of Disease, Glycated Hemoglobin, Family Support, School Support and
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= 85 fam. members)

=85 adolescents; N

Table 3. Predictors of Adherence, Metabolic Control and Quality of Life in Adolescents on

Glycated Hemoglobin and Illness Representations (N
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5. Discussion

In this study, adolescent’s gender (i.e. being male) predicted lower adherence to diabetes
self-care and higher quality of life. An association between gender and low adherence to
diabetes, in adolescents girls, particularly regarding exercise, has been found in the
literature (Patino et al., 2005). Girls with diabetes show lower quality of life than boys
because they seemed to worry more regarding their illness (Grey et al., 1998; Rocha, 2010;
Hoey et al., 2001). In fact, low quality of life, in girls, has been associated to more difficulties
and worries regarding diabetes and less satisfaction with metabolic control. Girls enter
puberty earlier than boys and a weak metabolic control may be associated to physiological
changes, normal to adolescence, such as increased levels of hormones responsible for insulin
resistance (Carroll & Shade, 2005).

In terms of predictors of adherence, taking in consideration the final model, higher values of
glycated hemoglobin (poor metabolic control) predicted lower adherence to diabetes self-
care and lower quality of life. These results are in accordance with the literature.
Adolescents have more difficulties with metabolic control suggesting that hormonal
changes, associated with puberty and the decline on adherence to self-care, were responsible
for these results (Helgeson et al., 2009). In another study, glycated hemoglobin explained a
small variance of quality of life in adolescents with diabetes suggesting that higher levels of
glycated hemoglobin (poor metabolic control) had negative effects on the adolescent’s
perception of quality of life (Malik & Koot, 2009). In a study that addressed metabolic
control and quality of life, good metabolic control (measured by glycated hemoglobin) was a
predictor of better quality of life (Hoey et al.,2005).

Higher family support predicted higher adherence and better metabolic control (lower
levels of glycated hemoglobin). These results are in accordance with the literature. Family
support has been found to be a predictor of good metabolic control (Lewin et al., 2006). In
fact, low family support was associated to low adherence to diabetes self-care and,
indirectly, to a poor metabolic control. La Greca and Bearman, in 2002, suggested that family
support predicts adolescents” adherence to diabetes self-care because family support is an
important factor on the daily management of diabetes” self-care tasks in adolescents. Higher
family support was found to be a predictor of higher adherence to self-care and good
metabolic control suggesting the direct impact of parental support on diabetes” management
tasks influencing, as a result, adherence and metabolic control, in the adolescent (Duke et
al., 2008; Ellis et al., 2007). In a Portuguese sample of adolescents, family support was found
to predict adherence in adolescents with type 1 diabetes (Pereira et al., 2008).

In the present study, a lower perception of personal control predicted lower adherence to
diabetes self-care in adolescents. Beliefs in the effectiveness of treatment (control over the
illness) were found to predict adherence to dietary self-care (Delamater, 2009). When the
benefits, compared to costs of following the diabetes regimen were considered lower,
diabetes was perceived as a less threatening disease and adherence to self care in diabetes ,
as a result, was poor (Patino et al., 2005).

Higher family perception of diabetes” duration, as an illness, predicted higher adherence of
adolescents to diabetes self-care. In an attempt to understand if there were differences
between illness representations in adults with type 2 diabetes and their partners, a
relationship was found between partner’s perceptions of the duration of diabetes (timeline)
and treatment suggesting that partners’ perceptions could influence positively patients’
adherence to diabetes self-care (Searle et al., 2007). Based on these result, the same may be
true for the dyads parent-adolescent. In fact, parent’s perception as a long last condition in
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adolescent’s life may be associated to more parental support regarding diabetes’
management tasks in order to decrease future complications in the adolescent.

In terms of predictors of metabolic control, higher adherence to diabetes self-care predicted
better metabolic control (lower levels of glycated hemoglobin). In fact, higher adherence to
diabetes self-care has been found to predict good metabolic control in adolescents with type
1 diabetes, and lower quality of life, on the other hand, to predict poor metabolic control
(Lewin et al., 2009). Higher levels of glycated hemoglobin have been associated to more
worries regarding diabetes having, therefore, a negative impact on quality of life
(Guttmann-Bauman et al., 1998).

Parents' understanding of the medical situation (coping with diabetes) predicted lower
levels of glycated hemoglobin (better metabolic control) in the adolescent. This is a very
interesting result. Family environment is important in the complex mechanism of
adaptation to diabetes self-care having also an impact on metabolic control (Grey & Berry,
2004). In a study about behavioral therapy with families of adolescents with diabetes, when
the relationship between parents and adolescents with diabetes improved, parents” coping
with their adolescents” diabetes got better producing also better outcomes, such as good
metabolic control in the adolescent (Wysocki et al., 2000).

Adolescent’s emotional representation of diabetes (as a threatening disease) predicted
higher levels of glycated haemoglobin (poor metabolic control). In a study about health
beliefs in adolescents with type 1 diabetes, negative illness perception, like illness severity
and susceptibility were predictors of poor metabolic control. On the other hand, lower
family’s comprehension (illness coherence) of diabetes predicted bad metabolic control in
the adolescent. This result emphasizes the importance of parents’ understanding of the
impact of diabetes on their child suggesting that those parents who understand less the
disease may exercise less parental supervision and provide less family support regarding
diabetes’s management and, as a consequence, metabolic control decreases.

In terms of quality of life, higher school support predicted higher quality of life. This result
is in accordance with the literature. Peers relationships are paramount on the psychological
well-being of adolescents with diabetes (Helgeson et al., 2009). In fact, relationships with
peers can positively or negatively (e.g. conflict experiences) influence quality of life of
adolescents with type 1 diabetes. Adolescents who have more positive attitudes with their
school experience tended to experience lower problems and worries with diabetes’s
management (Lehmkuhl & Nabors, 2007).

Lower quality of life was predicted by higher perceptions of diabetes consequences and
higher perceptions of emotional representation (more threatening). This result is in
accordance with the literature. In fact, using the same illness perceptions questionnaire, with
adults with type 2 diabetes, lower quality of life was found to be related to stronger beliefs
of diabetes consequences and negative emotional representations (Edgar et al., 2003). Also,
in another study, illness beliefs predicted quality of life i.e. consequences and emotional
representations of diabetes were found to predict low quality of life in adolescents
(Paddison et al., 2008).

6. Conclusion

In this study, the importance of family factors (family support and parental coping) become
evident on diabetes outcomes. As a result, it is important to include parents on intervention
programs regarding diabetes in adolescence, School support is also an important factor and
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future studies should address how peers, teachers and school environment may help or
hinder adherence, metabolic control and quality of life. According to results, psychological
interventions should be included in the treatment protocol of adolescents receiving medical
treatment.

Adolescents and parents’ illness representations were predictors of adherence, metabolic
control and quality of life, showing the importance of these constructs on diabetes outcomes
and should, therefore, be included in intervention programs. Future studies should address
how contradictory illness representations between parents and adolescents impact diabetes
outcomes particularly if the adolescent perceives parents as intrusive trying to force their
diabetes’ representations on them.

It would be also interesting to assess family functioning from the adolescent point of view,
besides parents’ perspective (the only one addressed in the present study) and find out
whether parents and adolescents” different perspectives, regarding family functioning, may
impact diabetes outcomes.
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