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Abstract 

Background: Parental illness representations and parental coping influence the adaptation process of adolescents 

with type 1 diabetes. Thus, the purpose of this study was to study the role of family representations in the metabolic 

control of adolescents with type 1 diabetes. 

Methods: The sample included 100 adolescents with type 1 diabetes and their parents while waiting for a routine 

endocrinology appointment. Parents answered the Brief-Illness Perception Questionnaire (B-IPQ; Broadbent, Petrie, 

Main & Weinman, 2006) and Coping Health Inventory for Parents (McCubbin, McCubbin, Patterson, Cauble, Wilson, & 

Warwick, 1983). Glycosylated hemoglobin was assessed before the medical appointment. 

Results: Parental coping (understanding medical situation) was negatively correlated with metabolic control, i.e., 

higher parental coping was associated with better metabolic control. Parental illness representations (consequences, 

personal control, illness coherence and emotional representation) were positively associated with metabolic control, 

i.e., more consequences, less personal control, less illness coherence and worse emotional response were related to 

worse metabolic control. Parental illness representation (emotional response) and parental coping (understanding 

the medical situation) were predictors of metabolic control, explaining 18.2% of the variance. 

Conclusion: Intervention programs should address parental coping strategies to deal with the complex management 

of diabetes self-care in the family daily activities and focus on parental representations of diabetes in order to 

increase metabolic control, and prevent diabetes complications, thus contributing to a better adaptation to type 1 

diabetes for both parents and adolescents. 
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Introduction 

     Type 1 diabetes is one of the most common metabolic 
diseases of childhood and requires the adherence to a 
complex and demanding treatment plan, which 
becomes a parent's responsibility and can interfere with 
normal family routines [1]. The study of the Diabetes 
Control and Complications Trial Group [2], had 
concluded that an intensive monitoring of glycemic 
levels and multiple insulin injections were needed to 
prevent diabetes complications and improve metabolic 
control and quality of life in children and adolescents 
with type 1 diabetes. This change in parents and 
adolescents daily routines may contribute to 
psychological distress and decrease quality of life of 
both parents and adolescents with type 1 diabetes [3]. 
The destruction of pancreatic cells that produce insulin 
by autoimmune factors seems to be the cause of an 
absolute absence of endogenous insulin, requiring 
exogenous insulin [4]. In Portugal, the incidence of type 
1 diabetes in children under 19 years old was about 
11.5 new cases for each 100 000 children, the lower 
result of the recent years [5]. Parents try to promote an 
optimal development in their type 1 diabetes child and 
the disease outcomes reflect how diabetes has been 
under control [6].  
 
     Parents also report that the experience of caring for a 
type 1 diabetes child is overwhelming, requiring 
constant vigilance and worries about hypoglycemia and 
hyperglycemia episodes [3-7]. Dealing with the complex 
diabetes demands and with the well fare of all family 
members, often creates psychological distress [8], 
which may influence the metabolic and psychological 
outcomes of the adolescent with type 1 diabetes [6]. 
Although a certain level of stress in parents with 
adolescents with chronic disease, as type 1 diabetes, 
may be important to maintain the parent’s motivation 
in the diabetes management, as Stallwood [9] found 
regarding the influence of stress and coping in glycemic 
control, higher levels of parents stress have been 
related to good metabolic control. For Cameron and 
colleagues [10], psychological outcomes of adolescents 
with type 1 diabetes and their families should be 
improved in order to foster the adaptation process to a 
chronic illness. In the study of Grey et al. [7], regarding 
an intervention program of coping skills training to 
parents with children with type 1 diabetes, the quality 
of parental coping influenced the adaptation process to 
diabetes, for both children and parents. Having the 
Childhood Adaptation Model for Chronic Disease, as a 
framework, Whittemore et al. [11] considered parental 
coping as an important factor that could mediate the 
adaptation of adolescents with chronic illness, assessed 
through metabolic control outcomes. Also, gender may 
influence the child’s ability to adapt to illness [11]. As 

Skinner, John and Hampson [12] had observed in their 
study, there are gender differences in metabolic control 
in adolescents with type 1 diabetes, with female 
adolescents showing the worse outcomes since they are 
more concerned with the impact of diabetes on self-
image and weight changes [12]. In addition, the 
developmental phase of adolescence, with pubertal and 
psychosocial changes interfere with metabolic control 
and adolescents' quality of life [4]. In fact, the hormones 
involved in puberty and the transfer of the 
responsibility of self-care diabetes management from 
parents to adolescents, also contribute to a bad 
metabolic control, in adolescents [13]. Conflicts with 
parents, feeling different from peers and concerns 
regarding bad metabolic control negatively influence 
adolescents' quality of life [14,15]. On the other hand, 
Hoey [16] concluded that positive family factors, such 
as less conflicts, more family support, well defined 
responsibility tasks and good quality of life were 
associated with improvement in metabolic control of 
adolescents with type 1 diabetes. 
 
     The Common-Sense Self-Regulation Model of 
Leventhal et al. [17], shows how illness representations 
regarding a threatening experience, such as chronic 
disease influence the coping strategies. The experience 
with the illness symptoms, the information shared with 
health professionals and other parents in identical 
situations and the experience with the daily living 
activities may change illness representations [18]. In 
fact, illness representations influence family support, 
the development of coping strategies and may condition 
the adaptation process to a chronic illness, such as type 
1 diabetes, in adolescents [12]. In their study about the 
influence of illness representations, Gaston, Cotrell and 
Fullen [19] had observed that threatening family 
representations about diabetes were related to less 
monitoring of glycemic control by adolescents. 
  
     The present study focused on the influence of 
parental illness representations and parental coping on 
adolescent’s metabolic control. We hypothesized that: 
parental illness representations and parental coping 
will be associated and predict metabolic control in 
adolescents with type 1 diabetes and that parents of 
female adolescents will present more threatening 
illness representations. 
 
     Knowing the variables that predict metabolic control 
is important from a heuristic point of view in order to 
better understand the process of adaptation to type 1 
diabetes in adolescents as well as preventing diabetes 
complications, in the future. 
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Materials and Methods 

Design and Participants 

     A convenient sample of 100 adolescents with Type 1 
Diabetes and their parents while waiting for a diabetes 
medical appointment, in two urban central hospitals, in 
Portugal participated in the study. Using an effect size of 
.15, power of .80 and taking into consideration the 
number of predictors, a sample size of 97 was needed 
[21]. 
 

    The inclusion criteria was: age between 12 and 19 
years old, being accompanied by a parent, type 1 
diabetes duration for at least one year, being in 
ambulatory care and having no other diagnosed chronic 
disease, besides type 1 diabetes. 
 

     The sample included 52% of male adolescents. Mean 
age was 15.12 years old (SD=1.92) and diabetes 
duration mean was 6.6 years (SD=3.77). All adolescents 
were high school students. The glycosylated 
hemoglobin (HbA1c) was 9.1% (SD=1.6), which 
represents a high risk for diabetes complications [2,21]. 
The glycemic control on monitored four or more times a 
day by 88% of adolescents and 90% of the adolescents 
administered at least 4 insulin injections per day. Also, 
78% of adolescents were accompanied by their mother, 
73% lived in a nuclear family (two-parent family) 
versus 16% that lived in single-parent family and 50% 
had at least one sibling. Mean age for parents was 44.51 
years (SD=5.66),15% had four years of education, 16% 
six years of education, 22% nine years of education, 
25% twelve years of education and 22% university 
education. Of the total sample, 78% worked in a full 
time job.  
 

Procedure 

     The study was approved by the ethical committee of 
the two Portuguese hospitals where data collection took 
place. The adolescents and their parents were invited to 
participate and all signed an informed consent. Parents 
and adolescents answered the questionnaires in a quiet 
room. When the adolescent was accompanied by both 
parents, only the primary care giver participated in the 
study. A nurse registered the adolescent’s glycosilated 
hemoglobin results. 
 

Measures 

     Adolescents and respective parents participated in 
this study. Adolescents answered to a 
sociodemographic and clinical questionnaire. Parents 
answered to Coping Health Inventory for Parents, of 
McCubbin et al. [22] and a version of the Brief Illness 
Perceptions Questionnaire, of Broadbent et al. [23], 

which assessed the parental illness representations 
about the type 1 diabetes of the adolescent. 
 

Sociodemographic and Clinical Questionnaire: Each 
adolescent and parent gave information about their 
gender, age and grade in school. Parents informed about 
clinical data of adolescents, such as, diabetes duration, 
number of glycemic monitoring and number of insulin 
administrations per day, and about the typology of their 
family. 
 

Brief-Illness Perception Questionnaire (B-IPQ; 
Broadbent, Petrie, Main & Weinman, 2006): The B-
IPQ assess illness representations in terms of their 
cognitive and emotional components. This instrument is 
composed of 9 items that each one is relative to one of 
the nine dimensions: consequences, timeline, personal 
control, treatment control, identity, concern, illness 
coherence, emotional representation and causal 
representation [23]. The first eight items are rated on a 
scale from 0 to 10. Items personal control, treatment 
control and illness coherence are inversely rated [24]. 
Higher results indicate more threatening illness 
perceptions about the adolescent's illness. The 
Portuguese version was adapted by Figueiras and Alves 
[25].  
 

Coping Health Inventory for Parents (CHIP, 
McCubbin, McCubbin, Patterson, Cauble, Wilson, & 
Warwick, 1983): The CHIP measures the parents 
coping with the demands of the care of a child with a 
chronic disease in the family daily routines. This 
instrument is composed of 45 items, which are 
organized into three subscales: Maintaining family 
integration, cooperation, and an optimistic definition of 
the situation, Maintaining social support, self-esteem, 
and psychological stability and Understanding the 
medical situation through communication with other 
parents and consultation with medical staff. The 
Portuguese adapted version [26] are organized in 
similar components proposed by McCubbin et al. [22]. 
The internal consistency of each component was .80, .82 
and .76 for Maintaining Family Integration (16 items), 
Maintaining Family Support (19 items) and 
Understanding medical situation (9 items), respectively. 
Each item is scored in a Likert-type scale ranging from 0 
to 3, where 0 indicates a coping strategy that is 
considered “not helpful” and 3, a coping strategy that is 
considered "extremely helpful”. High results indicate 
high levels of parental coping. 
 

Metabolic Control: A nurse measured the glycosylated 
hemoglobin, in order to assess the metabolic control of 
each adolescent. The value of the HbA1c represents the 
mean of glycemic levels over the last three months, and 
according to the DCCT Group [2] had observed, should 
be lower than 7% to prevent minor and major 
complications related to type 1 diabetes. 
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Data Analyses 

     A Pearson correlation test was performed to test the 
associations between clinical, psychological variables 
and metabolic control. To test differences according to 
gender t test were conducted and a Manova regarding 
the CHIP subscales. To test the predictors, a regression 
model was performed. In the first block, 
sociodemographic and clinical variables were included 
(age and diabetes duration) and in the second block, the 
psychological variables: parental illness representations 
and parental coping. To control for multi-collinearity, 
the variance inflation factor value (VIF) was established 
at below 2 and the tolerance coefficient was set to be 
greater than .60. 
 

Results 

Relationship between Parental Illness 
Representations, Parental Coping and 
Metabolic Control 

     The results showed that parental coping was 
negatively associated with metabolic control (r=-.232; 
p<.05), i.e., better parental coping was related to better 
metabolic control (low glycemic hemoglobin values). In 
turn, parental illness representations regarding 
consequences (r=. 339; p<. 001), personal control (r=. 
273; p<. 01), illness coherence (r=. 206; p<. 05) and 
emotional representation (r=. 345; p<. 001) were 
positively related with metabolic control, i.e., more 
consequences, less personal control, worse illness 
coherence and worse emotional response were related 
to worse metabolic control (Table 1).  
 

Gender Differences 

     The results showed significant differences on 
metabolic control, according to gender on consequences 
(illness representations), i.e., parents of female 
adolescents perceived more consequences of type 1 
diabetes (Table 1).  
 

Variables 
Mean (State Deviation) 

Differences on 
Adolescent's Gender 

Pearson 
Correlations 

Male  
(n=52) 

Female 
(n=48) 

t Test/ MANOVA 2 

1 - Diabetes Duration 15.10(1.92) 15.15(1.94) t(98)=-.946; p>.05 -.039 

2 – Metabolic Control 8.91(1.59) 9.31(1.62) t(98)=1.240; p>.05 --- 

3 - Parental Illness Representation - 
Consequences 

5.17(2.79) 6.52(2.84) t(98)=2.394; p<.05 .339*** 

4 - Parental Illness Representation - 
Timeline 

9.23(2.04) 9.29(2.22) t(98)=.143; p>.05 .055 

5 - Parental Illness Representation - 
Personal Control 

2.85(2.48) 3.08(2.35) t(98)=.489; p>.05 .273** 

6 - Parental Illness Representation - 
Treatment Control 

.37(1.03) .79(1.60) t(98)=1.598; p>.05 .003 

7 - Parental Illness Representation - 
Identity 

5.71(2.15) 5.94(2.54) t(98)=.631; p>.05 .015 

8 - Parental Illness Representation - 
Concern 

6.98(2.40) 7.13(2.47) t(98)=.768; p>.05 -.150 

9 - Parental Illness Representation - 
Illness Coherence 

2.04(2.25) 2.29(2.46) t(98)=.538; p>.05 .206* 

10 - Parental Illness Representation - 
Emotional Representation 

6.19(2.82) 6.81(2.92) t(98)=1.079; p>.05 .345*** 

11 - Parental Coping - Maintaining of 
Family Integration 

44.93(3.05) 44.70(3.28) F(98)=.133; p>.05 .013 

12 - Parental Coping - Maintaining of 
Family Support 

43.46(6.70) 43.08(5.94) F(98)=.088;p>.05 -.024 

13 - Parental Coping - Understanding  
Medical Situation 

23.86(3.06) 23.81(2.13) F(98)=.009;p>.05 -.232* 

 

Table 1: Gender Differences and Associations Between Age, Metabolic Control, and Parental Coping in Adolescents 
with Type 1 Diabetes. 
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Predictors of Metabolic Control  

     Parental coping (Understanding of the medical 
situation) (β=-.215; p< .05) and parental illness 
representation (emotional representation) (β=. 233; p< 
.05) predicted metabolic control, explaining 18.2% of 

the variance. Thus, higher parental coping was related 
to better metabolic control and worse family emotional 
response was associated with worse metabolic control, 
in adolescents with type 1 diabetes (Table 2). 

Variables 
Metabolic Control 

ΔR2 B(SD) β p 

Gender of Adolescent 
.182 

   
 

-.172(.301) -.054 >.05 
Parental Illness Representation - Consequences 

 
.086(.064) .154 >.05 

Parental Illness Representation - Personal Control 
 

.105(.073) .157 >.05 
Parental Illness Representation - Illness Coherence 

 
-.003(.075) -.004 >.05 

Parental Illness Representation - Emotional Representation 
 

.131(.061) .233 <.05 
Parental Coping - Understanding the Medical Situation 

 
-.131(.056) -.215 <.05 

 

Table: 2 Final Linear Multiple Regression for Metabolic Control in Adolescents with Type 1 Diabetes. 

 

Discussion 

     This study analyzed how parental coping and 
parental illness representations influenced metabolic 
control in adolescents with type 1 diabetes. The first 
hypothesis about the association between parental 
coping and parental illness representation with 
adolescent’s metabolic control was confirmed. Thus, the 
dimension Understanding the Medical Situation of 
parental coping and parental illness representations of 
consequences, personal control, illness coherence and 
emotional response were related to metabolic control. 
This finding is similar to the conclusions of Stallwood 
[9] and Grey [6] studies, that also showed that parental 
coping was related to metabolic control, and as Grey [6] 
stated, metabolic control and psychological outcomes 
reflect the efficacy of the parental coping strategies in 
the management of diabetes demands, in family daily-
life routines. On the other hand, Wisting et al. [27] found 
that adolescent’s illness representation, such as, 
consequences, personal control and concerns were 
associated with metabolic control and Law [28] found 
that the perceptions of both adolescents and parents 
were convergent in all dimensions, except 
consequences, with parents showing more concern 
when compared with adolescents. Feelings of guilt and 
worry about the impact of the chronic disease, such as 
type 1 diabetes, may explain the differences in parents 
and adolescents’ perceptions [19]. 
 
     In this study, parents of female adolescents regarding 
consequences were significantly different from the 
parents' perception of male adolescents. Literature 
corroborates this finding. Skinner, John and Hampson 
[12] found that female adolescents had worse metabolic 
control than male adolescents, which may influence the 
perceptions of their parents related to the 
consequences of the diabetes. 

 
      In terms of predictors, parental coping was related 
to the understanding of medical situation and parental 
illness representation (emotional representation) 
predicted metabolic control, explaining about 18% of 
the variance. These findings are in accordance with the 
literature. In fact, Pereira et al. [29], in a study about the 
influence of family variables in adherence, metabolic 
control and quality of life of adolescents with type 1 
diabetes found similar results. In fact, the dimension of 
understanding of medical situation of parental coping, 
also predicted metabolic control. However, Grey et al. 
[7] did not find a relationship between parental coping 
and metabolic control, in a group of parents that 
received coping skill training. However, adolescents 
were in very good control and therefore, the authors 
hypothesize that the coping skill training program 
would be more important to families with children and 
adolescents with bad metabolic control, because they 
could develop new strategies to maintain a positive 
balance between parental coping strategies, family 
functioning, child/adolescents responsibility for 
diabetes self-care and metabolic control [7]. Also 
Stallwood [9] did not find any relationship between 
parental coping and metabolic control in children with 
type 1 diabetes, despite higher stress levels in parents 
that were related to higher glycosylated hemoglobin in 
children with type 1 diabetes. Either in the study of 
Pereira et al. [29] or in the Wisting et al. [27], both 
authors found that illness representations were 
predictors of metabolic control, in adolescents with 
diabetes. However, in the study of Pereira et al. [29], the 
dimensions of timeline and illness coherence predicted 
metabolic control and in the Wisting et al. [27], the 
personal control dimension predicted metabolic 
control. 
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    This study has some limitations that need to be 
acknowledged. The cross-sectional design, the size of 
the sample and the assessment of parental coping 
mainly in mothers, that assumed the role of primary 
caregiver, are the main limitations. Future studies 
should use a longitudinal design and analyze whether 
parental illness representations change over time as the 
adolescent grows older. 
 
     The findings of this study highlight the importance of 
developing interventions in which both parents and 
adolescents are present to improve their skills to 
manage diabetes self-care and increase their adaptation 
to diabetes. Also, since stress can influence parental 
coping strategies, it is important that parents stress 
levels be assessed in order to minimize their negative 
impact on the family adjustment process. 
 

Conclusion  

     In the adaptation process of adolescents with type 1 
diabetes, parental coping showed an influence on 
metabolic control. Higher parental coping 
(understanding of medical situation) is an important 
issue to take into consideration, particularly in 
adolescents with poor metabolic control. Parents’ 
emotional response also predicted metabolic control 
and together with parental representations of diabetes 
consequences, personal control, and illness coherence 
were related to metabolic control. The results 
emphasize the need for intervention programs to focus 
on illness representations as well as education 
regarding type 1 diabetes, in parents. 
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