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What do we know about the subject matter of this study?

Type 1 diabetes mellitus (T1D) causes stress in both patients and 
caregivers. Post-traumatic and parental stress is common in care-
givers and affects the child’s condition causing higher levels of 
psychopathology and low adherence to treatment. Attachment is a 
bio-behavioral system of stress regulation, a key element in caring 
relationships.

What does this study contribute to what is already known?

Both maternal and child attachment strategies are important in 
T1D outcomes (DO), although with unexpected sex differences. 
Maternal avoidant attachment showed association with unfavorable 
DO and infant secure attachment showed association with favor-
able DO. 
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Abstract

Objective: To understand the relationship between attachment and diabetes and the role of stress 
mediators in children with type 1 diabetes (T1D) and their mothers. Material and Method: The 
following assessment instruments were applied as self-report measures: Attachment Scale (ECR-
R), Perceived Stress Scale (PSS), Security Scale (SS), and the Stress in Children (SiC) questionnaire, 
which were completed by children and their mothers. We analyzed demographic variables, diabetes 
onset time, and the average of the last three glycosylated hemoglobin (HbA1c) measurements as a 
parameter of metabolic control in the last year. Results: Attachment strategies of both mother and 
child, as well as maternal stress, showed a significant association with the child’s diabetes outcomes, 
although with important gender differences. Conclusions: Both mother and child attachment strate-
gies are relevant aspects of the T1D course.
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Figure 1. Bidirectional association between type 1 Diabetes (t1D) and Stress.

Introduction

 There is growing evidence on the role of stress in 
the course of type 1 diabetes mellitus (T1D)1. The re-
lationship between stress and T1D is bi-directional 
(Figure 1) since the burden of diagnosis and treatment 
of T1D causes stress and, at the same time, stress can 
directly affect the diabetes control, through physiologi-
cal mechanisms linked to metabolic control2 or indi-
rectly, through decreased adherence to treatment2.
 In childhood, the relationship between stress and 
T1D also involves caregivers, who have the greatest re-
sponsibility regarding treatment. Evidence shows that 
parents of children with T1D suffer from parental and 
post-traumatic stress. In addition, parental stress af-
fects the course of the condition in the child, which is 
associated with higher levels of psychopathology and 
low adherence to treatment.
 A bio-behavioral system for stress regulation is at-
tachment. The attachment theory raises the innate hu-
man need for generating close emotional ties, which is 
especially evident during times of stress. The attach-
ment system (AS) gets activated  in case of extreme 
threat which can be external, such as a natural disaster, 
or internal such as a disease. In childhood, the stress 
experienced by the child activates the AS towards her/
his caregiver, and in the caregiver, the perception of 
threat to the child activates their care system resulting 
in helping them to regulate their stress response8.
 The repetition of interpersonal regulation of stress 
generates a system of expectations about oneself and 
others, or an ‘internal model’12 of how a care relation-
ships work, rising a pattern or strategy of attachment.
 There are four predominant attachment strate-
gies: secure, anxious-avoidant, anxious-ambivalent, 
and disorganized. Children with secure attachment 
pattern express their stress knowing that the caregiver 
will recognize it and calm them down. When the child 
presents this type of attachment, the stress decreases, 
deactivating the AS.
 In the anxious-avoidant pattern, children tend not 
to show signs of stress even when it is physiologically 
active. They present an affective over-regulation sup-
pressing signs of stress in order to stay close to the care-
giver, fearing their rejection when expressing negative 
emotions, and they also do not look for the caregiver in 
stressful situations15.
 In contrast, the anxious-ambivalent pattern char-
acteristics show an exaggerated expression of discom-
fort to get the caregiver’s attention, who often responds 
inconsistently. Emotions are under-regulated and 
stress appears with intensity, however, closeness to the 
caregiver does not calm the child down and the stress 
response -as well as the AS- remain activated15.
 Children with disorganized attachment show an in-

consistent pattern resulting from repeated experiences 
with threatening caregivers who are unable to recog-
nize and calm down the stress in their children, result-
ing in chronic activation of negative emotional states15.
 According to longitudinal studies, attachment is 
important and can be measured throughout the life 
cycle, with 69 to 75% concordance between childhood 
and adulthood. Attachment measurements can be cat-
egorical and classify the subject into a specific or di-
mensional attachment strategy, and place the subject 
within a continuum between secure and insecure at-
tachment.
 The relevance of individual differences in attach-
ment over the course of T1D has been demonstrated. 
Patients with anxious-avoidant pattern have less adher-
ence to treatment than those with secure and anxious-
ambivalent attachment. Parents of children with T1D 
that present the avoidant pattern have greater paren-
tal stress and more negative impact of T1D than those 
caregivers with other attachment patterns.
 The patient-physician relationship mediates the as-
sociation between attachment and adherence to treat-
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Figure 2. attachment and Stress activation/De-
activation Process.

ment. A population-based study in adults with T1D 
and T2D (n = 4,095)20 showed that patients with secure 
attachment presented higher collaboration levels with 
the medical team than those with other attachment 
styles, showing better adherence to treatment.
 The AS has a direct effect on the stress response 
which is regulated in a cooperative process with attach-
ment figures23. Therefore, the relationship between at-
tachment and stress is bi-directional, with two possible 
paths: stress activates the AS which regulates the stress 
response, thus reestablishing the homeostasis or, con-
versely, its ineffective activation triggers the activation 
of so-called ‘secondary attachment strategies’ (hypo- 
and hyper-activation) which are insufficient to regulate 
stress (Figure 2). This triggers a chronic stress activa-
tion which reactivates secondary attachment strate-
gies, in a vicious circle that would generate an allostatic 
load, which would explain the origin of certain diseases 
related to the dysregulation of the main endocrine sys-
tem for stress regulation, the hypothalamic-pituitary-
adrenal (HPA) axis.
 In T1D, chronic AS activation generated by stress 
can cause metabolic dysregulation resulting in unfa-
vorable control.

 Adolescence is known as a particularly sensitive pe-
riod for deregulation. For this reason, the adolescent 
population with DM1 has been extensively studied, un-
like the previous stage, which represents an important 
gap considering that  during pre-adolescence the foun-
dations for self-care are laid. In addition, it is known 
that one cause of non-adherence during adolescence is 
the slow transfer of responsibilities from parents to the 
adolescent. Therefore, it is important to study the pre-
adolescent population.
 Furthermore, there are no studies that consider 
how the attachment patterns of children with T1D and 
their caregivers influence diabetes outcomes (DO). 
Also, the role of stress as a mediator in the relationship 
between attachment and diabetes has not been studied.
 In response, the following hypotheses were investi-
gated:
1) Greater security of attachment, both in caregivers 

and children, is associated with favorable DO.
2) Higher levels of stress in both children and caregiv-

ers are associated with unfavorable DO.
3) Stress (of the caregiver and/or child) mediates the 

relationship between attachment (caregiver and/or 
child) and DO.

attachment and stress in diabetes - costa-cordella, S. et al
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Table 1. Measures used and Variables 

Variable instrumento Descripción 

Diabetes (child) glycosilated Haemoglobin (Hba1c) indicates average blood glucose concentration over the previous 90-120 days,
is considered the best marker of longer-term diabetes control30

in pediatric patients is values lower than 7% are recommended and higher levels 
are associated with chronic complications 
the mean of the last three recorded Hba1c levels was used for analysis, as a para-
meter of the last year’s metabolic control

Pediatric Quality of life inventory2 
(diabetes module parent-report 
PeDSQol 3.2)

Measures the child’s Parent-Reported Diabetes Specific Quality of Life. It is a key 
psychosocial indicator, as asuggested by international clinical guidelines. the inte-
gration in the everyday life of the condition is assessed. responses are on a 5-point 
likert scale (ranging from never a problem to almost always a problem) with higher 
scores meaning fewer problems (therefore, higher Diabetes Specific Quality of Life). 
in this study, the scale was used as an indicator of Do

attachment 
(mother)

experience in close relationships 
Scale-revised4 (ecr-r) chilean 
Version5

assesses attachment styles in adults through items scored using a 7-point likert 
format
it measures two attachment dimensions: anxiety and avoidance (18 items each 
scale)

Stress (mother) Perceived Stress Scale6 (PSS) 
chilean Version7: 

a 14-item questionnaire where participants are asked to report how often they felt 
in a particular way during the past month, from 1 (‘never’) to 4 (‘very often’), with 
higher scores representing higher levels of perceived stress

attachment 
(child)

Security Scale8 (SS) latinamerican 
version9:

a 15-item questionnaire that assesses a child’s perception of attachment security 
in relation to their mother. items are scored from 1 to 4, with a higher score indi-
cating greater perception of security

Stress (child) Stress in children (Sic)10 chilean 
version11

a 21-item questionnaire for school-age children designed to assess perceived dis-
tress, levels of well-being and aspects of coping and social support. Participants are 
asked to rate how often they thought or felt a certain way during the last month, 
ranging from never to very often, with higher scores meaning higher levels of stress

 The objective of this study is to understand the re-
lationship between attachment and diabetes and the 
mediator role of stress in children with T1D and their 
mothers*. Using a cross-sectional design, we used em-
pirical data from self-report measures completed by 
children aged between 8 and 12 years and their mothers.

Material and Method

 An observational study was conducted with chil-
dren and their mothers, members of the Fundación Di-
abetes Juvenil de Chile (Juvenile Diabetes Foundation 
of Chile), were asked to participate via email. Those 
who were interested in participating were given an in-
formation sheet, informed consent, and a link to the 
study website (RedCap platform).
 This study was approved by the ethics committee of 
the University College London (the United Kingdom, 
UCL Research Ethics Committee) number 8899/001.

* In order to safeguard homogeneity in the sample, only mothers 
were included as primary caregivers, considering the data 
from the CASEN survey (2011), which indicates that fathers 
represent only 4% as primary caregivers in Chile.

Inclusion criteria
 Children aged between 8 and 12 years with their 
mother with at least one year since the diagnosis of 
T1D.

Exclusion criteria
 Psychiatric diagnosis (child or mother) and con-
comitance with other chronic diseases.
 Table 1 shows the instruments used to evaluate the 
participants.

Data analysis
 Pearson’s correlations between the study variables 
were carried out using the SPSS 24 software. Each cor-
relation was analyzed in boys and girls independently, 
considering, in an exploratory manner, the possibility 
of sex differences appearing in any of the relationships. 
This was decided based on the results of previous stud-
ies in diabetes and psychology**.
 Hayes (2012) PROCESS macros for SPSS 24 soft-
ware were used to explore the mediating role of stress 

** In this study, gender differences were not addressed from the 
design and theoretical formulation of the study, so they are not 
part of the working hypotheses.

attachment and stress in diabetes - costa-cordella, S. et al
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Table 3. Correlations between Child’s Attachment (SS), Mother’s Attachment (ECR) and Diabetes Outcomes (PEDSQoL and 
HbA1c)

all Boys girls
ecr Scale

Mother’s attachment)
ecr Scale

(Mother’s attachment)
ecr Scale

(Mother’s attachment)

avoidance anxiety SS (child’s 
attachment)

avoidance anxiety SS (child’s 
attachment)

avoidance anxiety SS (child’s 
attachment)

Dimensions 
PeDSQol

PeDSQol total -0.502** -0.420** 0.203* -0.322* -0.285* 0.194 -0.261 -0.548** 0.166

Hba1c -0.003 -0.022 -0.166 0.291‡ -0.017 -0.358* -0.334* -0.056 0.096

note: ‡p < 0.1; *p < 0.05, **p < 0.01.

Table 2. Sociodemographic description

Media (SD) o % n

Mothers information

age (Years) 38.9  (± 7.07) 77

educational level (%)
Basic/elementary school   2.6%   2
Secondary school 14.3% 11
technical education incomplete   9.1%   7
technical education complete 23.4% 18
University incomplete 14.3% 11
University complete 27.3% 21
Postgraduate studies   9.1%   7

Socioeconomic level (%)
High 44.2% 34
Middle 48.1% 37
low-middle   6.5%   5
Poverty   1.3%   1

children information

age (Years) 10.12  (± 1.57) 77

Sex (%)
Female 55.8% 43
Male 44.2% 34

time since diabetes onset (months) 38.7  (±31.8) 77

Hba1c 8  (±1.2) 77

(of the child and caregiver) in the relationship between 
attachment and diabetes.

Results

Sample description
 77 mother-child dyads were recruited, distributed 
in 44.2% boys and 55.8% girls. The average age of the 
children, considering both sexes, was 10.12 ± 1.57 years 
and that of their caregivers 38.95 ± 7.07 years. They 
were also asked about their educational and socio-
economic level (table 2). None of the study variables 
showed a significant correlation with socio-demo-
graphic variables.

Correlations
 Table 3 shows the results of Pearson’s correlation 
analyses.

Caregiver attachment and diabetes
 In children, there was a high negative correlation 
between levels of anxious-ambivalent and anxious-
avoidant attachment of caregivers and diabetes-specif-
ic quality of life (D-QoL) in children (r= -.50, p< .01; 
r= -.42, p< .01, respectively). In other words, in boys, 
the higher the anxiety or avoidance of the mother, the 
lesser the D-QoL.
 In contrast, in girls there was no significant correla-
tion between caregiver attachment and D-QoL, how-
ever, the variable HbA1c showed a negative correlation 
with caregiver avoidance (r= -.33, p<.01). That is the 
more avoidance, the better metabolic control in girls.

Child attachment and diabetes
 D-QoL showed no significant correlation with the 
attachment of the child.
 HbA1c showed a negative correlation with secure 
attachment in boys (r = -.35, p < .05) but not in girls. 
That is to say, the more secure the attachment, the bet-
ter the DO in children.

Caregiver Stress and Diabetes
 Perceived caregiver stress (PSS) showed a negative 
correlation with D-QoL (r = -.32, p < .05) in boys, but 
not in girls.
 In girls, the PSS showed a negative correlation with 
HbA1c (r=-.41, p<.05), showing that the higher mater-
nal stress, the better the DO in girls, contrary to expec-
tations.

Child stress and diabetes
 Surprisingly, none of the stress scales in children 
showed any correlation with HbA1c or D-QoL.

Mediation models
 No mediation model was significant.

attachment and stress in diabetes - costa-cordella, S. et al
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Discussion

 We assessed the relationship between attachment, 
stress, and diabetes in children with T1D and their 
mothers. The results indicate that maternal and child 
attachment strategies are relevant in the DO, although 
with important sex differences that were not anticipat-
ed. In children, as expected, maternal avoidant attach-
ment showed association with unfavorable DO*** while 
infant secure attachment was associated with favorable 
DO. This is in line with previous studies where patients 
with insecure attachment showed unfavorable DO20, 
especially those with anxious-avoidant attachment19.
 This study specifically analyzed the mother’s at-
tachment since it is known that mothers with anxious-
avoidant attachment tend to reject their children’s ex-
pressions of vulnerability, emphasizing self-efficacy 
and achievement. Thus, these children learn to omit 
the expression of attachment needs due to fear of ma-
ternal rejection, achieving early autonomy at a high 
socio-emotional cost (the expression of the emotions is 
suppressed and there is a tendency towards social isola-
tion)10 and at the physiological level (the stress response 
is activated without appearing in behavior, so it is not 
recognized and becomes more difficult to regulate)16.
 Our results show that this interactive system could 
affect differently according to sex, and this forces us to 
discuss the results considering this variable despite not 
having contemplated it in the theoretical formulation 
of the research problem.
 In boys,, stress dysregulation resulting from the 
maternal avoidance attachment is associated with un-
favorable DO. In contrast, in girls, maternal neglect 
would push them towards early autonomy sufficient to 
control diabetes (at least in the short term), although 
this strategy is likely to be characterized by compulsive 
self-sufficiency which, as such, tends to fail in the long 
term.
 This sex difference could be understood from an 
anthropological and social perspective. First, caring for 
one’s body is experienced differently by women than by 
men. In Latin American cultures, women are perceived 
as innate caregivers (woman and mother as synony-
mous) of others and themselves. Second, Western cul-
ture values control of one’s body, especially in women, 
which is reflected in  the value of thinness and control 
of sexual impulses linked  to the feminine38. And final-
ly, the T1D treatment promotes and rewards control, 
due to its evident value in the metabolic balance. These 
three points show how rewarding could be for girls to 
fulfill the cultural mandate of control, and especially 
when intertwined with the rejection of vulnerability 
implicitly contained on maternal avoidant attachment. 

***  DO will be used to refer to the HbA1c and D-QoL indicators 
indistinctly, both as ‘Diabetes Outcomes’ proxy variables.

 Maternalavoidant pattern in boys, on the one hand, 
seems to result in non-controlled diabetes, but in girls, 
on the other hand, seems to strengthen the idea of tak-
ing care of themselves. However, this efficient strategy 
for achieving positive DO (in the short term) is likely 
to fail in the long term due to its high psychosocial 
and metabolic cost (dysregulation). For instance, girls 
who had good control in childhood (short-term) have 
developed eating disorders (ED) in adolescence (long-
term).
 The rigorous control of food involved in the treat-
ment of diabetes has been identified as the main risk 
factor for ED in the population with T1D40. In addi-
tion, women are at risk of developing ED twice than 
men. Our results support the idea that, in the context 
of insecure attachment, an effective strategy for diabe-
tes control in the short term can share the root with 
mental disorders in the long term.
 This is also in line with our results on stress. High-
est maternal stress was associated with unfavorable 
DO in boys, while in girls, we observed the opposite 
pattern: the higher the maternal stress, the more favor-
able the DO. This demonstrates the fundamental role 
of maternal stress in the development of child self-care. 
Childhood stress, in contrast, showed no significant as-
sociations with attachment or diabetes.
 The discussion on sex differences should be ap-
proached with caution. It is possible that the sex vari-
able plays an important role, especially considering the 
differences in male and female pubertal development; 
however, our design does not allow us to delve into this 
point. Future studies should consider including an as-
sessment of participants’ stage of puberty using the 
Tanner Scale.
 Regarding the third hypothesis -the mediating role 
of stress- there were no significant results. This may be 
explained in part by the limitations of this study, ex-
plained below.
 The observational, cross-sectional, and self-report-
ing design does not allow us to extract causal relation-
ships from our results. Future research should consider 
longitudinal designs to unravel the effectiveness of 
long-term strategies. In addition, future studies would 
benefit from using experimental procedures and bio-
logical stress measurements. Another important limi-
tation of our study is the lack of distinction in HbA1c 
measurement techniques that could affect the results. 
Although it is likely that most participants have used 
the DCA 2000+ method for capillary HbA1c (since it is 
the most used in Chile) we cannot state this with cer-
tainty. Future studies should clearly establish this dis-
tinction and consider it in the analyses.
 Finally, our results reflect that the different ways of 
interpersonal bonding in care relationships are impor-
tant in health; both in considering the mother (and her 
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