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Abstract
Type 1 diabetes (T1D) is one of the most common chronic diseases in children and 
adolescents worldwide. Its etiopathogenesis results from the interplay of genetic 
and environmental variables. Among the latter, psychological stress has been 
implicated in disease onset as well as disease management. Various studies, 
including large population-based studies, have highlighted the role of stressful 
life events in the etiopathogenesis of T1D. In this article, we also emphasize the 
importance of attachment in the early child-caregiver relationship, which can be 
seen as a measure of the quality of the relationship and is crucial for stress and 
emotional regulation. It serves as a model for all subsequent relationships in one’s 
life. We summarize some of the few studies performed in the field of attachment 
and T1D etiopathogenesis or management. T1D management demands a lifelong 
therapeutic regimen to prevent acute and chronic complications. In addition to 
psychological stress, psychological factors such as family functioning, develop-
mental adjustment, autonomy, mental health problems and other factors have 
been found to relate to metabolic control. Psychological factors need to be 
understood not as a single directional causality-based principle but as a dynamic 
bi- or multidirectional system that is affected by the normal developmental 
transitions of childhood and adolescence.
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Core Tip: The incidence of type 1 diabetes is increasing worldwide. Its diagnosis and 
management present a major burden for the child as well as the family. Different 
psychological factors affecting the development and course of type 1 diabetes need to 
be understood not as a single directional causality-based principle but as a dynamic bi- 
or multidirectional system that is affected by the normal developmental transitions of 
childhood and adolescence. The current article summarizes some of these factors, 
especially those related to stress and its regulation, both in an attachment context and in 
relation to family dynamics and psychopathology.
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INTRODUCTION
Type 1 diabetes (T1D) is the result of autoimmune-mediated destruction of insulin 
producing beta cells and is considered one of the most common pediatric illnesses 
with an increasing incidence of 2%-5% annually. It peaks in presentation between the 
ages of five to seven and puberty[1,2]. Its management demands a lifelong therapeutic 
regimen to prevent acute and chronic complications[3]. Psychosocial factors have been 
shown to play a role in both its etiopathogenesis and in disease management. 
However, recent studies have highlighted the importance of bidirectionality in the 
relationship between T1D and psychosocial well-being[4]. Stressful life events have 
been shown to be related to the onset and the course of T1D in various studies[5-9]. It 
is important to understand the effect of stress not only as an external factor influencing 
an individual, but to consider its effect in the light of a person’s distinct and unique 
way of stress regulation[10]. Younger children depend highly on their parents for 
disease management and stress regulation[11,12]. On the other hand, older children 
and adolescents transition from solely depending on their parents to achieving more 
independence and autonomy in stress regulation and disease management[13].

We conducted an electronic literature search through PubMed. The search was 
performed in four sessions using the keywords: “type 1 diabetes” and “attachment” 
(first session), “type 1 diabetes” and “glycemic control” or “management” and “stress” 
or “serious life events” and “children” or “adolescent” and “mother” or “parent” 
(second session), “type 1 diabetes” and “family functioning” (third session) and “type 
1 diabetes” and “mental health” or “psychiatric” or “psychopathology” (fourth 
session). From the first session only 7 articles from 251 were relevant for the 
researched topic, in the second session from 175 articles, 14 were relevant, in third 
session from 4771, 24 were relevant and in the fourth session 25 were relevant from 
1909 articles. Only articles related to child or adolescent T1D etiopathogenesis or 
management were included. Those that did not contain an abstract or were not in 
English were excluded. Subsequently, articles from the authors’ personal archives 
considered important were added.

INFLUENCES ON THE ETIOLOGY
Stressful life events
Several studies, including large population-based prospective studies, have 
highlighted the role of stressful life events in the manifestation of T1D. The All Babies 
in Southeast Sweden study included 10495 non-diabetic children, and data was 
collected at the ages of 2–3, 5–6, 8 and 10–13 years. Fifty-eight children were 
subsequently diagnosed with T1D. Family psychological stress was measured via 
questionnaires given to the parents assessing serious life events, parenting stress, 
parental worries and the parental social support. The results showed that serious life 
events experienced in childhood, such as death or illness in the family, family conflicts, 
violence and unemployment were associated with a higher risk of future diagnosis of 
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T1D independent of heredity[5]. In another study, based on the same registry, 4400 
consecutive 1-year-old children were included. Parents completed questionnaires at 
birth and at 1 year, including various measures of psychosocial stress (e.g., parenting 
stress) and sociodemographic background. Blood samples drawn from the children at 
1 year were analyzed for T1D-associated autoantibodies toward tyrosine phosphatase 
and glutamic acid decarboxylase. The results showed that psychological stress, 
measured as psychosocial strain in the family, was involved in the induction or 
progression of diabetes-related autoimmunity[6]. Lundgren et al[14] reported a 
significantly increased risk of T1D in children with stress and severe life events (such 
as severe disease in the family, death of a close relative, serious accident, violence, 
divorce, unemployment, etc.) occurring during the child's first 2 years of life as 
reported by the parents (n = 3784).

Virk et al[15] conducted a population-based follow-up study on subjects from 
Danish national registers. They categorized 1740245 children as exposed to 
bereavement if they lost a mother, a father or a sibling from the age of 5 years 
onwards. The children were then followed until a first diagnosis of diabetes, death or 
emigration. According to their results, bereavement was associated with an increased 
rate of T1D when the exposure began after the age of 11 years. However, a Swedish 
nationwide study did not support the hypothesis that psychosocial stressful life events 
were involved in the development of autoimmune T1D in young adults. The study 
included 349 newly diagnosed patients aged 15-34 years and 979 control subjects. They 
used questionnaires asking about diabetes heredity, social environment, educational 
level and life events experienced during the 12 mo before diagnosis. No major stress 
factors were detected in the patients with T1D. Nevertheless, in contrast with the 
control subjects, the T1D group had experienced fewer conflicts with their parents and 
had less often broken contacts with friends[16].

Stress regulation and the role of attachment
To understand the role of stress we must consider how it is regulated and managed 
inside the family dynamics. Individual stressful life events and the effect of these 
events on an individual in terms of stress regulation and resilience are important. The 
impact of stressful life events on the individual is influenced by genetic vulnerability, 
coping mechanisms, personality type and social support[10]. A dysregulated 
individual response to psychological stress was proposed as one of the factors 
contributing in a complex way to increased insulin demands and pancreatic beta-cell 
overload[17-21], which in turn is believed to mediate their destruction and 
consequently the emergence of T1D[22].

A rather interesting approach to understanding the role of stress is via the theory of 
attachment, an early theory of psychological development, which has received a lot of 
attention in recent years. Attachment is described as a behavioral and physiological 
system, which enables an individual’s dynamic adaptation to his or her environment. 
It develops in close interaction between an infant and his/her caretaker and influences 
the quality of interpersonal relationships throughout life. It is inextricably linked to the 
way one regulates stress, at the beginning with the help of the primary caretaker and 
later by oneself in accordance with the internal attachment representations. These are 
categorized as secure or insecure, the latter being related to a more intensive stress 
response compared to the former[23]. Few studies have been carried out to determine 
the role of attachment in the risk of T1D. Sepa et al[22] explored the connection 
between the mothers’ attachment insecurity and diabetes-related autoimmunity in 
early childhood using Adult Attachment Interviews with a group of mothers with 
antibody-positive infants and a group of mothers with antibody-negative infants. 
Their results showed a larger proportion of insecure mothers in the antibody-positive 
group, although the association was not statistically significant. They concluded that if 
an association between mothers’ attachment and diabetes-related autoimmunity in 
children exists, it is not very strong, acknowledging their small sample size as well as a 
generally imperfect correlation between mother and child attachment. Based on their 
findings, our group conducted a study that included 101 dyads of children with T1D 
and their caretakers and 106 healthy control pairs. Attachment between the children 
and their parents was evaluated via a questionnaire (the parents) and the Child 
Attachment Interview (the children). The results showed no correlation between the 
attachment of the children to their parents and T1D. However, a correlation between 
higher caretaker attachment anxiety and child’s T1D diagnosis was revealed[24].
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INFLUENCES ON THE DISEASE MANAGEMENT 
Stressful life events
Various studies have highlighted the role of stress in T1D management and thus 
metabolic control. In a cross-sectional study, Commissariat et al[7] studied the 
association between stressful life events, T1D management and psychological 
measures in adolescents with T1D. One hundred and seventy-eight teens and their 
parents were included in the research. Results showed that teens with more stressful 
life events such as the hospitalization of a family member, getting a bad report card, 
witnessing serious arguments between parents or a serious illness or injury of a family 
member, reported lower self-efficacy, poorer adherence, poorer quality of life and 
higher glycated hemoglobin (HbA1c).

In a prospective study of 128 families, Stanek et al[8] investigated the occurrence of 
stressful life events within the first year of T1D diagnosis in children, assessing correl-
ations with family functioning and parental psychosocial measures and diabetes 
management. More than half of the families reported one or more stressful life events, 
such as the child attending a different school, caregiver job change, a change in 
household income, a change in caregiver marital status and/or a significant change in 
the health of a family member. Baseline active avoidance coping, parental depression 
and diabetes-related family conflict correlated with a higher number of stressful life 
events. There were also cross-sectional associations between HbA1c, a decrease in 
household income, a school change and/or a job change at various time points in the 
study. Rechenberg et al[9] included 320 adolescents in their cross-sectional research 
examining the associations between general stress (the degree to which an individual 
considers his or her life to be stressful over the previous month), diabetes-specific 
stress (such as telling others about the diabetes diagnosis or others noticing the insulin 
pump, stress about “bad numbers”, stress about parental involvement in diabetes care 
and stress about interference of diabetes in daily activities), glycemic control (HbA1c), 
self-management and diabetes-specific quality of life. Higher general and diabetes-
specific stress were significantly associated with higher HbA1c, poorer self-
management activities and lower diabetes-specific quality of life. Diabetes-specific 
stress accounted for a significant proportion of the variance in HbA1c, while general 
stress did not. On the other hand, in a study with 132 children with T1D, Helgeson et al
[25] found that only general parental stress was associated with poorer child 
outcomes, whereas diabetes-specific parental stress was associated with better child 
outcomes. Both types of stress, however, were associated with poorer parental mental 
health.

Attachment and metabolic control
Rosenberg and Shields[26] conducted a pilot study on 31 families that explored the 
associations between parent and adolescent reports of adolescent attachment and 
glycemic control in adolescents with T1D. Adolescents and parents reported on their 
perceptions of the adolescents’ attachment to their mothers and fathers. The mothers’ 
perceptions of adolescents’ attachment were significantly correlated with adolescents’ 
HbA1c, indicating that maternal perceptions of more secure attachment were 
associated with better glycemic control. Neither fathers’ perceptions nor adolescents’ 
reports of attachment significantly correlated with glycemic control.

Ciechanowski et al[27] conducted their attachment-based research on an adult 
sample and presented evidence that dismissing attachment (a type of insecure 
attachment) was related to poor glycemic control. Costa-Cordella et al[28] assessed the 
role of attachment in T1D management in children. The results on 77 mother-child 
dyads showed a negative correlation of secure child attachment and HbA1c, which 
was seen only in boys but not in girls. The same author conducted a study in which 
mentalization (assessed by the Reflective Functioning Scale) was determined in two 
groups of mother-son dyads (with good vs poor diabetes control). Reflective 
functioning refers to an essential human capacity to understand other’s behavior 
considering their underlying mental states and intentions. Better reflective functioning 
correlates with more secure attachment. Their results showed that both maternal and 
child reflective functioning were higher in the good diabetes control group compared 
to the poor diabetes control group and were negatively correlated with HbA1c in the 
total sample. Meaning the higher the reflective functioning, the lower the HbA1c[4].

Family functioning
The diagnosis of T1D is a source of stress for the family and can have a negative 
impact on family functioning[29-31]. Additionally, numerous studies have linked 
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various aspects of family functioning to metabolic control[32-42]. Factors such as 
positive parental emotional support, family communication and sufficient parental 
guidance with diabetes-related care have been linked to improved metabolic control, 
while a high level of family conflict as well as negative and unsupportive parental 
behavior are linked to poorer metabolic control and adherence[32,34,43-47].

In a study by Lewin et al[32] of 109 children, two dimensions of family functioning, 
warm/caring and guidance/control, were assessed. The results demonstrated that 
family functioning and adherence were strongly associated with metabolic control and 
accounted for as much as 34% of its variance. The research highlighted the role of 
adherence as a mediating factor between the family functioning and metabolic control.

A Danish population-based study included all families with a child diagnosed with 
T1D. They assessed seven dimensions of family functioning and their relationship to 
metabolic control: problem solving; communication; roles; affective responsiveness; 
affective involvement; behavior control; and overall family functioning. Their results 
showed that discrepancies in family functioning were associated with higher HbA1c 
levels[34].

However, other studies have found no association between aspects of family life 
and metabolic control[48,49]. For example, Kovacs et al[48] conducted a study of 85 
children with T1D and assessed the relationship between two aspects of family 
functioning: parental perception of overall quality of family life and quality of the 
parent’s marriage. Their results showed no relationship between family functioning 
and the child’s glycemic control. Similarly, Gowers et al[49] found no association 
between various aspects of family functioning and metabolic control, among a sample 
of 60 children and adolescents with T1D. They found, however, a significant positive 
association of the parental involvement in administering injections.

Role of development
Patients with T1D need the support of their family and the diabetes team to keep up 
with their diabetes management. The roles of the young patients and their families 
change throughout the developmental span from childhood to adolescence. Over time, 
the responsibility for diabetes management transitions from the parents (caregivers) to 
a shared responsibility between youth and caregivers, with older teens ultimately 
taking on the majority of self-care responsibilities[13].

Berg et al[12] suggested a developmental model for understanding the interplay of 
the child’s self-regulation skills, the parents’ involvement and diabetes management as 
a dynamic bidirectional system changing throughout development. Each develop-
mental period has its unique developmental challenges that affect diabetes 
management. Very young children, for example, are completely dependent on 
parental caretaking. Their capacity to self-regulate behavior, emotions, sleeping, eating 
and physical activity is labile, which may complicate TD1 care[11,12]. Parental charac-
teristics, such as marital status, socioeconomic status and coping style also influence 
diabetes management, as does the individual child’s character, such as temperament. 
For example, higher activity levels and shorter attention span were associated with 
poor child cooperation with daily T1D care in a study performed on 34 children with 
T1D[11,50].

Many studies have shown deterioration of metabolic control when children 
transition into adolescence, with a subsequent improvement during adulthood[25,51-
54]. Therefore, adolescence itself is a stage that poses a specific risk to the management 
of diabetes. It is a period of complex physiological and psychological changes that can 
all influence diabetes management. Teens move from complete dependence on their 
caregivers to a more independent lifestyle. This occurs against a background of major 
changes in the hormonal mediators of puberty, the latter representing a biological 
factor contributing to deteriorated metabolic control due to insulin resistance[25]. As 
such, adolescents not only have to master the skills of diabetes self-management but 
also negotiate a new balance between autonomy and connectedness with their 
caregivers[12]. However, family support in terms of the caregiver’s involvement in 
diabetes management continues to be important[55]. Different studies have shown that 
supportive, cohesive families with low levels of conflict were more likely to have 
adolescents with strong adherence and good metabolic control than families without 
such cohesion[36]. Despite being less involved in the management of T1D in 
adolescence, greater parental monitoring was related to better adherence and lower 
levels of HbA1c[43,56,57].

Mental health problems
A higher incidence of mental health problems such as depression, anxiety and eating 
disorders were reported in children or adolescents with T1D compared to their healthy 
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peers[58-65].
Butwicka et al[59] conducted a population-based case-cohort study on individuals 

born in Sweden between 1973 and 2009. Children with T1D (n = 17122) and their 
healthy siblings (n = 18847) were identified and followed until their 18th birthday. 
Their results showed that the risk of psychiatric morbidity in children with T1D 
compared with the general population was tripled within 6 mo of diabetes onset and 
doubled within the total observation period. They also reported an increased risk of 
attempted suicide[59].

Another population-based national register study, conducted on 5084 Danish 
children and adolescents with T1D and 35588 healthy controls, reported an increased 
risk of eating disorders, anxiety and mood disorders, substance misuse and 
personality disorders in the years following T1D onset. The highest risk was seen in 
subjects with diabetes onset between the ages of 10 and 14 years. The risk increased 
with the duration of T1D, with the highest risk occurring 5 or more years after the 
diagnosis[60].

Contrary to the research mentioned above, there are also studies that have shown a 
lower or equal prevalence of mental health problems in youth with T1D compared to 
healthy populations[66-69].

Silverstein et al[67] found no evidence of increased psychopathology across a wide 
range of mental health measures in youth with T1D in a large Norwegian population 
study that included 9883 adolescents aged 16-19 years, 40 of whom were diagnosed 
with T1D.

Another large population-based study on Brazilian adolescents aged 12-17 years 
compared 116 youth with T1D and 73508 healthy youth. The results showed that 
mental health symptoms but not disorders were more common in youth with T1D[68].

A case-control study on a Slovene cohort of 126 adolescents with T1D and 499 
healthy controls reported a lower prevalence of suicidal thoughts, suicide attempts 
and self-injurious and other risk-taking behaviors in adolescents with T1D (especially 
males) as compared to the general population of adolescents and a higher prevalence 
of disturbed eating behavior in females with T1D[70,71]. Suicidal behavior in 
adolescents with T1D, however, was related to poorer metabolic control in the same 
cohort[71].

According to the research, mental health problems are related to poor glycemic 
control[61,64,71-75]. However, the results of studies in this area are mixed, as some 
studies have found only a weak association, or no association at all, between mental 
health problems and glycemic control[76-79].

In a Danish population-based study of 4725 children and adolescents with T1D, 
1035 had at least one psychiatric disorder. A high average HbA1c level during the first 
2 years predicted a higher risk of psychiatric diagnosis. Patients with psychiatric 
comorbidities had higher HbA1c levels and an increased risk of hospitalization with 
diabetic ketoacidosis[72].

On the other hand, T1D is also related to an increased risk of neurodevelopmental 
disorders such as attention-deficit/hyperactivity disorder and autism spectrum 
disorders. The risk, according to a recent Swedish population-based cohort study, 
increases with HbA1c levels[80]. Previous studies have shown a relationship between 
attention-deficit/hyperactivity disorder and poor metabolic control suggesting that 
patients with T1D should be assessed for attention-deficit/hyperactivity disorder 
symptoms[81,82].

Having T1D necessarily means having to conform to a strict behavioral and dietary 
regime, which is a source of stress for the children and their parents, especially the 
mothers, who are usually responsible for most of the diabetes management[83]. Post-
traumatic stress symptoms have been commonly described in children and mothers as 
well as clinically significant levels of symptoms of anxiety and depression[30,84-86]. 
While post-traumatic stress symptoms were most severe at disease onset, they often 
persisted until 1 to 5 years after the diagnosis of T1D[83,84]. Together with diabetes-
specific stress, the post-traumatic stress symptoms following the diagnosis of T1D 
adversely affect children’s health[83]. Landolt et al[87] evaluated the rates of post-
traumatic stress disorder and symptoms in mothers and fathers of children with newly 
diagnosed T1D. Parents of 38 children with newly diagnosed T1D were included in 
the assessment. Twenty-four percent of the mothers and 22% of the fathers met full 
diagnostic criteria for current post-traumatic stress disorder. In addition, 51% of the 
mothers and 41% of the fathers met criteria for partial or subclinical post-traumatic 
stress disorder.

A study by Rumburg et al[86] included 81 mothers of youth aged 10-16 with T1D 
duration of at least 1 year. They measured diabetes distress and maternal depressive 
symptoms. The results showed that mothers’ overall diabetes distress was strongly 
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related to maternal depressive symptoms, and relationship-related diabetes distress 
was significantly associated with adolescents’ HbA1c. Fear of hypoglycemia, one of 
the most disturbing acute complications, is an important source of parental stress, 
which is in turn related to worse metabolic control. Nevertheless, some studies 
propose that the fear of hypoglycemia is to a certain extent adaptive because it leads to 
more frequent diabetes monitoring[88,89].

DYNAMIC BIDIRECTIONAL SYSTEM BETWEEN T1D AND PSYCHOSO-
CIAL VARIABLES
So far, we have presented the role of psychosocial factors such as stress, security of 
attachment to parents, family dynamics and mental disorder in the etiology of T1D 
and metabolic control. The recent literature, however, emphasizes the bidirectionality 
between psychosocial variables and T1D: T1D affects psychosocial functioning in a 
negative way, which in turn negatively impacts the course of T1D[4]. An attempt of a 
diagrammatic presentation of these influences is shown in Figure 1.

According to the transactional stress and coping model, a chronic childhood illness 
is seen as a stressor to which children and families attempt to adapt. The ways in 
which mothers cope with the stress has an important impact on both maternal and 
adolescent adjustment to the disease[90]. Many studies have shown that T1D poses 
diabetes-specific risk to the mental health of mothers who usually bear higher respons-
ibility for their child’s diabetes care. The stress often results in clinical symptoms of 
depression and anxiety, which are related to poor glycemic control of the child’s T1D
[86,91].

Jaser et al[90] measured diabetes-related stress and coping in 118 mothers of 
adolescents aged 10-16 years with T1D. The mothers were asked how often they 
experienced diabetes-related stress (e.g., taking care of diabetes, frequently reminding 
an adolescent to take care of him/herself), and they then completed a questionnaire 
asking how they responded to these stressors. Three ways of coping were sub-
sequently identified: Primary control engagement coping (problem solving, emotional 
modulation, emotional expression); secondary control engagement coping (positive 
thinking, cognitive restructuring, acceptance, distraction); and disengagement coping 
(avoidance, denial, wishful thinking). Further, they evaluated depressive and anxiety 
symptoms in the mothers, diabetes-related family conflict, depressive symptoms and 
the quality of life of the adolescents. Their results showed that diabetes-related stress 
in the mothers was significantly associated with their symptoms of depression, 
anxiety, family conflict and secondary control coping. Furthermore, the mothers’ use 
of primary or secondary control coping strategies was related to fewer symptoms of 
depression, anxiety and less family conflict. On the other hand, disengagement coping 
was related to higher symptoms of depression and anxiety. Maternal coping was not 
related to any adolescent outcomes. However, maternal depressive symptoms were 
associated with poorer adolescent quality of life. In addition, family conflict was 
related to higher depressive symptoms in adolescents and, notably, to their glycemic 
control. Their results support the idea that ways of coping or attempts to adapt to the 
stressor may mediate the relationship between diabetes-related stress and maternal 
symptoms of depression and anxiety, which in turn may influence the family 
functioning, adolescent quality of life and finally the T1D outcomes.

This bidirectional system must also be understood as a dynamic system that moves 
through different developmental stages. Young children depend mostly on their 
parents in diabetes care[11,12], while adolescents gradually take over the management 
control[13]. According to this, diabetes-specific family stress was shown to be 
negatively associated to the age of the affected children[92].

CONCLUSION
The present narrative review summarizes some of the psychosocial factors that 
influence the etiology and management of T1D in children and adolescents, with an 
emphasis on stressful life events and stress regulation inside the family dynamic and 
highlighting the role of the attachment. Stressful life events have been associated with 
T1D etiology and T1D management in many studies, as have family dynamics and the 
child and parent psychiatric morbidity. Many clinical guidelines thus emphasize the 
importance of family support as well as performing an assessment of psychosocial 
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Figure 1 Dynamic multidirectional system of psychosocial factors in type 1 diabetes. SES: Socioeconomic status; T1D: Type 1 diabetes.

functioning and screening for psychiatric disorders. There is also a vast literature 
considering the impact of development and normal transitions throughout a child’s 
life on the management of T1D. Less research has been performed in the field of 
attachment and understanding the significance of the primary relationships between 
the children and their caregivers for the regulation of stress and successful 
management of T1D. To better understand the complex multidirectional interplay of 
psychosocial factors between the individual and the family in the induction, 
progression and management of T1D, more longitudinal and interdisciplinary studies 
combining the fields of (neuro)endocrinology, stress regulation and developmental 
psychology are needed.
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