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Abstract

Background: Type 1 diabetes mellitus requires complex skills of self-care that, during adolescence, need to be 
adapted to continuous major changes. Therefore, adolescents could struggle in performing adequate self-care, 
with consequences on glycaemic control. Caregivers’ contribution to self-care could be useful for reaching 
health outcomes. Existing studies lacked a theoretical framework, and tools administered for measuring ado-
lescents’ self-care and caregivers’ contribution to self-care were not theory grounded.
Aim: To describe adolescents’ self-care and caregiver contribution to self-care within the theoretical frame-
work of the middle-range theory of self-care of chronic illness.
Methods: A cross-sectional observational study was conducted enrolling 153 adolescent-caregiver dyads. The 
Self-Care of Diabetes Inventory (SCODI), including self-care maintenance, monitoring and management, was 
administered to adolescents. The Caregiver Contribution to Self-Care of Diabetes Inventory (CC-SCODI), 
including caregiver contribution to self-care maintenance, monitoring and management, was administered to 
caregivers. We analysed the differences in caregiver contribution according to adolescents’ self-care level and 
the differences in caregiver characteristics according to their contribution to self-care level.
Results: Adolescents mostly obtained adequate scores for self-care maintenance (74%), monitoring (52%) and 
management (58%). Caregivers mostly obtained adequate scores for contribution to self-care maintenance 
(72%) and monitoring (52%), and almost adequate scores for contribution to self-care management (41%). 
Scores were consistent within the dyads for self-care monitoring and management: high caregiver contribution 
when adequate adolescent self-care and vice-versa (P < 0.001). Higher caregiver self-efficacy in contributing to 
patient self-care was associated with higher caregiver contribution to self-care maintenance (P = 0.022), mon-
itoring (P < 0.001) and management (P < 0.001).
Conclusion: Caregivers can contribute significantly to the self-care of adolescents with type 1 diabetes. Health 
professionals could implement interventions aimed at improving caregivers’ contribution through enhancing 
caregiver self-efficacy in contributing to patient self-care. Researchers could deepen the understanding of the 
relationship between adolescent self-care and caregiver contribution to self-care, as well as the determinants 
of caregiver contribution to self-care, and its effects on health outcomes.
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Poor glycaemic control in adolescents with type 1 
diabetes mellitus has significant consequences on 
the onset of  microvascular and macrovascular 

complications and on the risk of  developing physical and 
psychological health problems in adulthood.1 Therefore, 
achieving glycaemic targets is crucial to reduce the risk 
and the severity of  these consequences.2 Due to the com-
plexity of  the management of  type 1 diabetes, healthcare 
professionals should pursue a global and multidisci-
plinary approach,3,4 by considering educational, psycho-
social, behavioural and emotional factors and involving 

the patients and their families.1,4 Thus, promoting self-
care in adolescents with type 1 diabetes is key to optimise 
glycaemic control.5–7 Self-care is defined as the ‘process of 
maintaining health through health promoting and man-
aging illness’, according to the middle-range theory of 
self-care of  chronic illness,8 and comprises self-care main-
tenance, self-care monitoring and self-care management.8 
Self-care maintenance concerns behaviours aimed at 
maintaining physical and emotional stability. Self-care 
monitoring regards behaviours to recognise changes in 
the body. Self-care management includes behaviours 
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implemented when signs or symptoms occur.8,9 In type 1 
diabetes, self-care maintenance consists, for example, of 
adherence to medications, diet and physical activity rec-
ommendations; self-care monitoring means to monitor 
blood glucose, body weight and symptoms of  hypo- or 
hyperglycaemia; and self-care management refers to 
manage episodes of  hypo- and hyperglycaemia.10 Self-
care is strongly predicted by self-care self-efficacy,11,12 
defined as the confidence in one’s ability to perform self-
care and persevere despite barriers.8,10

Performing self-care can be a challenge for adolescents: 
complex skills are required,2,3 and they need to be con-
stantly adapted to major changes that occur.5,13 Adolescence 
is a complex transformative time, and factors like puberty 
and endocrine changes, meal and exercise patterns, adher-
ence to treatment regimens, and risk-taking and hazardous 
behaviours can complicate self-care in adolescents.4 
Furthermore, the presence and the involvement of an 
informal caregiver, a family member or a significant other 
providing unpaid help10,14,15 are particularly relevant for 
type 1 diabetes management in adolescence.4,16,17

Studies about caregivers in type 1 diabetes have 
addressed several issues, such as the relevance of the par-
ent–child relationship quality,18,19 the caregiver autonomy 
support,20 the caregiver mental health,21 quality of life and 
burden.16 All these factors were associated with glycaemic 
control in adolescence.16,18–21 Furthermore, previous stud-
ies about type 1 diabetes in adolescence have assessed 
caregivers’ behaviours22 and skills.23 Nevertheless, to the 
best of our knowledge, the caregiver contribution to self-
care in type 1 diabetes has never been placed within a the-
oretical framework that is coherent with those behaviours 
required for patients. In the field of self-care research, 
caregiver contribution was defined as ‘the provision of 
time, effort and support in the behalf  of another person 
who needs to perform self-care’.24 It was measured in care-
givers of patients with heart failure,24 and this allowed the 
update of a situation-specific theory25 and tailoring of 
interventions aimed to help both patients and their care-
givers. This theory25 began by describing how caregivers’ 
contribution to self-care affects and contributes to self-
care. In type 1 diabetes, caregivers’ contribution has never 
been described nor measured with a theoretically 
grounded tool. Furthermore, it is unknown if  there is a 
causal relationship between caregivers’ contribution to 
self-care and patients’ self-care. Evaluating the self-care of 
adolescents and the contribution to self-care of their care-
givers consistently within the same theoretical framework 
would provide a better understanding of the self-care pro-
cess of type 1 diabetes. It would be possible to identify 
specific areas for enhancing self-care behaviours and/or 
caregiver contribution to achieve health goals. Moreover, 
we could identify those caregivers who are more in need 
of support or education to improve their caregivers’ 

contributions. Lastly, this pilot description will also allow 
designing larger observational studies aimed to investi-
gate the complex process of self-care and caregiver contri-
bution to self-care in this population

Therefore, this pilot study had as its general objective an 
initial exploration aimed to1 describe self-care maintenance, 
self-care monitoring and self-care management of adoles-
cents with type 1 diabetes;2 describe caregiver contribution 
to self-care maintenance, self-care monitoring and self-care 
management of adolescents with type 1 diabetes;3 identify 
caregivers socio-demographic characteristics associated 
with the level of caregiver contribution to self-care mainte-
nance, self-care monitoring and self-care management.

Methods
We conducted a single-centre cross-sectional study involv-
ing adolescent patients with type 1 diabetes and their care-
givers from a referral centre in the north of Italy. The 
Institutional Review Board of the centre approved the 
study, and all participants provided written informed con-
sent. The study was conducted according to the ethical 
principles of the Declaration of Helsinki.26

Sample
We recruited 153 patient–caregiver dyads (n = 306) with 
consecutive sampling during normally scheduled outpa-
tient visits between October and December 2019. For 
patients, the inclusion criteria were having a diagnosis of 
type 1 diabetes, being aged between 10 and 18 years, and 
being in middle or high school. The exclusion criteria were 
having severe cognitive impairments and/or having learn-
ing problems. The adult accompanying the adolescent, in 
order to be recruited, had to be one of the main caregivers 
involved in the daily management of the disease.

Data collection
Demographic and clinical data of each dyad were collected 
with a self-report questionnaire. To both patient and care-
giver, we asked about age, gender, nationality, education 
attended and composition of the household. To adoles-
cents, through a closed-ended question collection form, we 
asked about physical activity, years of illness since onset, 
type of devices used for the administration of insulin and 
for measuring blood glucose, and the last available glycated 
haemoglobin value. To caregivers, we asked about diabetes 
education at the onset and used open questions to further 
investigate the main activities they perform to contribute to 
patients’ self-care. The answers provided to the open ques-
tions were then classified in order to identify categories to 
be analysed quantitatively.

To evaluate self-care in adolescents, we used the Self-
care of Diabetes Inventory (SCODI, available at https://
self-care-measures.com/), a 5-point Likert type, valid 
and reliable theory-based instrument.11,27 The SCODI is 
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composed of  three multidimensional scales, namely, 
self-care maintenance (12 items), self-care monitoring 
(8 items) and self-care management (9 items).27 The 
SCODI is usually administered with an additional scale 
that measures diabetes self-care self-efficacy (11 
items)11. The reliability of  the SCODI in assessing self-
care in type 1 diabetes was estimated by a previous 
study27 using the global reliability index for multidi-
mensional scales.28 It was at least 0.84 in each of  the 
SCODI scales (values ≥ 0.70 were considered ade-
quate).27 To evaluate the caregiver contribution to self-
care, we used the Caregiver Contribution – Self-Care of 
Diabetes Inventory (CC-SCODI, available at https://
self-care-measures.com/). The CC-SCODI is derived 
from the SCODI and includes the same scales and 
items, but focused on how often caregivers recommend 
behaviours to the person they are caring for, or how 
often they perform the behaviours in their place to sup-
port them. The SCODI was tested for validity, reliabil-
ity and cross-cultural adaptation, and it was used in 
several studies about self-care of  type 1 diabetes and 
T2DM.11,29–31 The CC-SCODI testing is currently ongo-
ing. For both instruments, each scale is scored on 100 
point, with higher scores indicating higher self-care or 
higher contribution to self-care.11 For the SCODI, the 
suggested cut points of  60 for self-care management 
and 70 for all the other scales are based on a glycated 
haemoglobin level >7% as outcome of  interest.32 For 
the CC-SCODI, the cut-point of  70 for all the scales 
was acquired consistently with the cut-point used by 
the other tools assessing the caregiver contribution in 
other chronic conditions and referring to the same the-
oretical framework.10,24

Data analysis
Frequencies and percentages were used to describe 
socio-demographic and clinical characteristics when vari-
ables were categorical, and median and quartiles were used 
when variables were continuous. To describe the differ-
ences in caregiver contribution (CC-SCODI), the caregiv-
ers’ sample was stratified according to the patient score in 
self-care scales (SCODI) dichotomised as ‘adequate’ (≥60 
for SCODI’s self-care management, ≥70 for the other 
scales) or ‘inadequate’ (<60 for SCODI’s self-care manage-
ment, <70 for the other scales). To investigate the charac-
teristics of caregivers according to their contribution to 
self-care (CC-SCODI), the caregiver sample was stratified 
using 70 as the cut-point to identify ‘high’ (≥70) or ‘low’ 
contribution. Differences were analysed by the Mann-
Witney U test.

Results
Socio-demographic and clinical data of patients and care-
givers are presented in Table 1. Patients were equally 

distributed between sexes (48%, n = 73 females), had a 
median age of 14 years (Q1–Q3: 13‒16) and mostly went 
to high school (63%, n = 96). Half of them had been living 
with type 1 diabetes for at least 5 years, the vast majority 
used the continuous glucose sensor for glycaemia detec-
tion (84%, n = 129) and the pen for insulin delivery (77%, 
n = 117), and more than half of them exceeded the recom-
mended glycated haemoglobin value of 7% (54%, n = 83).1 
Caregivers were mainly women (73%, n = 111) and moth-
ers of the patient (71%, n = 108), with a median age of 47 
years (Q1–Q3: 43‒50). They were mostly employed (77%, 
n = 118), had a high education (high school or university, 
78%, n = 120), lived with the partner (85%, n = 130) and 
had at least two children (80%, n = 123). About caregiving 
activities, nearly half of the caregivers reported contribut-
ing in at least three areas of activities (49%, n = 75), and 
the most frequent of which were ‘diet’ (58%, n = 89), ‘deci-
sion on boluses’ (46%, n = 71) and ‘control/supervision in 
type 1 diabetes management’ (42%, n = 64). The median 
scores of self-care maintenance, self-care monitoring and 
self-care management were adequate in patients, and the 
median scores of caregiver contribution to self-care were 
adequate for self-care maintenance and self-care monitor-
ing, but inadequate for self-care management (Table 2).

Analysing the caregiver contribution to self-care 
according to the patient’s level of self-care (Fig. 1), the 
majority of caregivers provided a high contribution to 
self-care maintenance both when the patient had ade-
quate self-care maintenance (median = 79.17, Q1–Q3: 
68.75–87.50) and when the patient had inadequate self-
care maintenance (median = 77.08, Q1–Q3: 68.23–85.42). 
Caregiver contribution to self-care monitoring was higher 
when the patient had adequate self-care monitoring 
(median = 76.47, Q1–Q3: 67.65–82.35) and lower when 
the patient had inadequate self-care monitoring (median 
= 61.76, Q1–Q3: 50.00–70.59). Likewise, caregiver contri-
bution to self-care management was higher when the 
patient had adequate self-care management (median = 
69.44, Q1–Q3: 61.11–80.56) and lower when the patient 
had inadequate self-care management (median = 58.33, 
Q1–Q3: 47.22–72.22).

Table 3 shows caregivers’ characteristics comparing 
caregivers with high and low contributions to self-care 
maintenance, self-care monitoring and self-care manage-
ment. Higher scores in caregiver self-efficacy in contribut-
ing to patient self-care were seen in those caregivers 
contributing with a score ≥70 in all three scales. In care-
giver contribution to self-care maintenance and self-care 
monitoring, the proportion of mothers providing high 
contribution was greater (80/108 = 74% and 59/108 = 
55%, respectively) than the proportion of fathers (29/42 = 
69% and 20/42 = 48%, respectively). Assisting the care 
recipient in sport was more frequent for caregivers with 
high contribution to self-care management (P = 0.017), 
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Table 1.  Socio-demographic and clinical variables of patients and caregivers

Variable Patient Caregiver

N 153 153

Median [1st–3rd quartile]

Age 14 [13–16] 47 [43–50]

N (%)

Gender Female 73 (48) 111 (73)

Nation Italy 117 (76) 114 (75)

Other 36 (24) 39 (25)

Occupation Student 153 (100) 1 (1)

Employed 0 (0) 118 (77)

Housewife 0 (0) 16 (10)

Retired 0 (0) 1 (1)

Unemployed 0 (0) 17 (11)

School education Primary school 0 (0) 2 (1)

Secondary school 57 (37) 31 (20)

High school 96 (63) 84 (55)

University / 36 (24)

Marital status Married/cohabitant / 130 (85)

Separated/divorced / 18 (12)

Single/never married / 4 (3)

Widower/widow / 1 (1)

Median [1st–3rd quartile]

Number of children / 2 [2–3]

Years involved in diabetes caregiving / 5 [2–8]

N (%)

Relationship with the patient Mother / 108 (71)

Father / 42 (27)

Brother/sister / 2 (1)

Grandparent / 1 (1)

Patient-caregiver cohabitation Yes 153 (100.0) /

Caregiving activities* Control/supervision / 64 (42)

Night assistance / 47 (31)

Diet / 89 (58)

Decision on boluses / 71 (46)

Correction of hyper-/hypoglycaemia / 52 (34)

Set change / 41 (27)

Assistance in sport / 15 (10)

Number of caregiving activities 0 / 6 (4)

1 / 31 (20)

2 / 41 (27)

3 / 45 (30)

4 / 20 (13)

5 / 9 (6)

6 / 1 (1)

Median [1st–3rd quartile]

Years from diagnosis 5 [2–8] /

N (%)

Diabetes education at the onset Yes / 153 (100)

Insulin delivery device Insulin pen 117 (76) /

External insulin pump 36 (24) /
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while contribution in correcting hyper- or hypoglycaemia 
is more frequent for caregivers with low contribution to 
self-care management (P = 0.017).

Discussion
The aim of this study was to describe the self-care of 
adolescents with type 1 diabetes and caregivers’ contribu-
tion to self-care measured by theoretically grounded tools. 
Furthermore, the study aimed to outline the main charac-
teristics of caregivers based on their level of contribution 
to self-care. To the best of our knowledge, this is the first 
study using a theory-based approach in facing these issues 
in adolescents with type 1 diabetes. In our sample, adoles-
cents and caregivers showed high levels of self-care and 
contribution to self-care. We found that higher caregiver 
self-efficacy in contributing to patient self-care was associ-
ated with higher caregiver contribution to self-care. 

Moreover, our results highlighted coherence between lev-
els of self-care of adolescents and caregivers’ contribution 
to self-care. This is relevant because it is the first contribu-
tion in describing the complex interplay between patients’ 
self-care and caregivers’ contribution to self-care in peo-
ple with type 1 diabetes and could provide information on 
how this relationship works.

Caregiver self-efficacy in contributing to patient self-
care was significantly higher in caregivers with a high con-
tribution to self-care than in those with a low level of 
contribution to self-care maintenance, self-care monitor-
ing and self-care management. This result is consistent 
with the middle range theory of self-care of chronic ill-
ness8,11 and with previous studies in heart failure,33,34 where 
the caregiver self-efficacy in contributing to patient self-
care was found to be a strong determinant of caregiver 
contribution to self-care maintenance and management. 
This association also suggests the opportunity to enhance 
caregiver contribution through strengthening caregiver 
self-efficacy with customised interventions, education and 
information.34

We expected significantly higher contribution in female 
caregivers rather than males:35 the absence of differences 
in our results could be due to the fact that the vast major-
ity of caregivers were women, as is often the case.16 In this 
way, the remaining small proportion of males was proba-
bly composed of particularly involved caregivers, who 
therefore did not differ significantly from women in terms 
of contribution to self-care. However, differences in care-
giver contribution to self-care monitoring and manage-
ment were found between caregivers whose patient had 
adequate and inadequate self-care. In particular, caregiver 
contribution was high when patients’ self-care was ade-
quate and vice-versa, which seems to reflect an aligned 
way of behaving within the dyad. Social support has been 

Table 1.  (Continued)

Variable Patient Caregiver

N 153 153

Blood glucose detection Finger-pricking 24 (16) /

Continuous glucose sensor 129 (84) /

Sport activity Yes 105 (69) /

Familiarity for type 1 diabetes Yes 18 (12) /

Autoimmune Thyroiditis Yes 11 (7) /

Celiac disease Yes 6 (4) /

Autoimmune Gastritis Yes 2 (1) /

Median [1st–3rd quartile]

Hb1Ac (%) 7.2 [6.7–8.0] /

mmol/mol 55.00 [50.00–64.00]

*More than one answer possible.

Table 2.  Patients’ scores in SCODI scales and caregivers’ scores in 
CC-SCODI scales.

Variable Patient Caregiver

Median [1st–3rd quartile]

Self-care 
maintenance

77.08 [68.75–85.42]

CC-self-care 
maintenance

79.17 [68.75–87.50]

Self-care 
monitoring

70.59 [61.76–76.47]

CC-self-care 
monitoring

70.59 [55.88–79.41]

Self-care 
management

63.89 [52.78–69.44]

CC-self-care 
management

66.67 [52.78–77.78]
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associated with self-care,36 so it is possible that, in our 
findings, where we found higher caregivers’ contribution, 
we could have seen higher patients’ self-care because of 
the support received. Otherwise, lower self-care and con-
tribution to self-care might reflect a shared lower impor-
tance attributed to self-care in both caregivers and 
patients. Previous studies verified the same association in 
other chronic conditions.10 Instead, the lack of significant 
differences in caregiver contribution to self-care mainte-
nance between caregivers whose patient had adequate and 
inadequate self-care can be attributed to the wide variety 
of behaviours that this scale intends to investigate, for 
example, diet, hygiene, visits and medications.11 In our 
sample, most of the caregivers were parents, and they may 
be very involved in these self-care maintenance behaviours, 
regardless of the adolescent’s degree of self-care, coher-
ently with previous studies.21,37 In a previous study con-
ducted in the Italian population,37 adolescents reported 
that they perceived their parents as support and as facili-
tators to self-care. This may be linked to the positive role 
of parents’ support in the Italian culture even in adoles-
cence and young adulthood, in contrast with other 
contexts.37

The most frequently reported areas of caregivers’ con-
tribution, concerning diet, decision on boluses and con-
trol, reflected the daily involvement of caregivers in both 
core behaviours and a supervisory role.4,17 This result sug-
gests that providing caregivers with educational interven-
tions could improve the glycaemic control of adolescents. 

The lower frequency of contribution in the correction of 
hypo- and hyperglycaemia and night assistance could 
indicate the need to further investigate these aspects in 
future research. In fact, such an infrequent contribution 
could occur either because of clinical stability and auton-
omy of adolescents or lack of education of caregivers on 
these issues. If  the latter was the case, specific educational 
interventions could be developed to support caregivers.

Strengths and limitations
The first limitation of the study is that data were collected 
in a single centre, so generalisation of results should be 
made with caution. Furthermore, as it was a pilot obser-
vation, the sample is quite limited, and some important 
variables of patients and caregivers might not have been 
included or analysed in this study, such as type 1 diabetes 
knowledge, adolescents’ age groups, stress, anxiety and 
depression. Furthermore, we found that most participants 
had adequate self-care: it would be interesting in the 
future to explore more participants with lower self-care 
scores, to understand their characteristics and to identify 
specific areas of intervention. However, our setting was 
the regional referral centre for the research and treatment 
of diabetes in the developmental age: attracting patients 
from a region of 10 million inhabitants, it could be rea-
sonable to consider the sample adequately heterogeneous. 
Another limitation is the cross-sectional nature of the 
study: the continuous evolution of adolescents would 
have deserved to be followed and studied over time. 

Figure 1.  Caregiver contribution (CC) to self-care according to the patient score of self-care maintenance, self-care monitoring 
and self-care management (SCODI).
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Self-care and caregiver contribution

Nevertheless, the study design was coherent with the 
objectives of the study, aiming at obtaining an initial 
description of the phenomena of interest placed within 
the theoretical framework of the middle range theory of 
self-care of chronic illness.

Conclusion
Findings suggest that caregivers can contribute signifi-
cantly to the self-care of adolescents with type 1 diabetes. 
Using a theory-based instrument to measure caregivers’ 
contribution to self-care could help identify those more at 
risk of ineffective contribution to self-care and develop 
tailored interventions. Furthermore, interventions aimed 
at empowering caregivers’ self-efficacy could produce 
increments in their contribution to self-care.

Further research is required to deepen the under-
standing of  the relationship between patient self-care 
and caregiver contribution to self-care. Specific attention 
should be given to how adolescents with type 1 diabetes 
perceive caregivers’ contribution to self-care throughout 
adolescence and young adulthood, how they gain inde-
pendence and how the dyad relationship affects this tra-
jectory. The topic of  the determinants of  caregiver 
contribution to self-care in type 1 diabetes needs to be 
explored, as well as the effects on health outcomes. 
Lastly, the analysis of  adolescence in smaller age groups, 
as well as longitudinal studies, could be used to under-
stand how the relationship between patients’ self-care 
and caregivers’ contribution to self-care evolves over 
time, especially considering the progressive empower-
ment and autonomisation of  adolescents with type 1 dia-
betes, and identify areas of  intervention.

Conflict of interest and funding
The authors have no conflicts of interest to declare. 
Funding is not applicable.

References
1. 	 American Diabetes Association. 13. Children and adolescents: 

standards of medical care in diabetes – 2021. Diabetes Care 
2021; 44(Suppl 1): S180–99. doi. 10.2337/dc21-S013

2. 	 International Diabetes Federation. IDF diabetes atlas, 10th ed. 
Brussels: IDF; 2021.

3. 	 Phelan H, Lange K, Cengiz E, Gallego P, Majaliwa E, Pelicand 
J, et al. ISPAD clinical practice consensus guidelines 2018: dia-
betes education in children and adolescents. Pediatr Diabetes 
2018; 19(Suppl 27): 75–83. doi. 10.1111/pedi.12762

4. 	 Cameron FJ, Garvey K, Hood KK, Acerini CL, Codner E. 
ISPAD clinical practice consensus guidelines 2018: diabetes in 
adolescence. Pediatr Diabetes Oct 2018; 19: 250–61. doi. 
10.1111/pedi.12702

5. 	 Hamilton K, Stanton-Fay SH, Chadwick PM, Lorencatto F, De 
Zoysa N, Gianfrancesco C, et al. Sustained type 1 diabetes 
self-management: specifying the behaviours involved and their 
influences. Diabet Med 2021; 38(5): e14430. doi. 10.1111/
dme.14548

6. 	 Chen C-Y, Lo F-S, Shu S-H, Wang R-H. Pathways of emotional 
autonomy, problem-solving ability, self-efficacy, and self-man-
agement on the glycemic control of adolescents with type 1 dia-
betes: a prospective study. Res Nurs Health 2021; 44(4): 643–52. 
doi. 10.1002/nur.22162

7. 	 Djonou C, Tankeu AT, Dehayem MY, Tcheutchoua DN, 
Mbanya JC, Sobngwi E. Glycemic control and correlates in a 
group of sub Saharan type 1 diabetes adolescents. BMC Res 
Notes 2019; 12(1): 1–5. doi. 10.1186/s13104-019-4054-1

8. 	 Riegel B, Jaarsma T, Strömberg A. A middle-range theory of 
self-care of chronic illness. Adv Nurs Sci 2012; 35(3): 194–204. 
doi. 10.1097/ANS.0b013e318261b1ba

9. 	 Riegel B, Jaarsma T, Lee CS, Strömberg A. Integrating symp-
toms into the middle-range theory of self-care of chronic illness. 
ANS Adv Nurs Sci 2019; 42(3): 206–15. doi. 10.1097/
ANS.0000000000000237

10. 	Vellone E, Lorini S, Ausili D, Alvaro R, Di Mauro S, De Marinis 
MG, et al. Psychometric characteristics of the caregiver contri-
bution to self-care of chronic illness inventory. J Adv Nurs 2020; 
76(9): 2434–45. doi. 10.1111/jan.14448

11. 	Ausili D, Barbaranelli C, Rossi E, Rebora P, Fabrizi D, Coghi C, 
et al. Development and psychometric testing of a theory-based 
tool to measure self-care in diabetes patients: the self-care of dia-
betes inventory. BMC Endocr Disord 2017; 17(1): 66. doi. 
10.1186/s12902-017-0218-y

12. 	Caruso R, Rebora P, Dellafiore F, Fabrizi D, Riegel B, Ausili D, 
et al. Clinical and socio-demographic determinants of inade-
quate self-care in adults with type 1 diabetes mellitus: the leading 
role of self-care confidence. Acta Diabetol 2019; 56(2): 151–61. 
doi. 10.1007/s00592-018-1259-z

13. 	Goldberg A. Parents’ representations and glycemic control 
among adolescents with type 1 diabetes. J Public Health 2018; 
27(6): 707–12. doi. 10.1007/s10389-018-1003-8

14. 	Bouldin ED, Trivedi RB, Reiber GE, Rosland AM, Silverman 
JB, Krieger J, et al. Associations between having an informal 
caregiver, social support, and self-care among low-income adults 
with poorly controlled diabetes. Chronic Illn 2017; 13(4): 239–
50. doi. 10.1177/1742395317690032

15. 	Vellone E, Riegel B, Alvaro R. A situation-specific theory of 
caregiver contributions to heart failure self-care. J Cardiovasc 
Nurs 2019; 34(2): 166–73. doi. 10.1097/JCN.0000000000000549

16. 	Keklik D, Bayat M, Başdaş Ö. Care burden and quality of  life 
in mothers of  children with type 1 diabetes mellitus. Int J 
Diabetes Dev Ctries 2020; 40(3): 431–5. doi. 10.1007/
s13410-020-00799-3

17. 	Alhaidar AM, Alshehri NA, Alhussaini MA. Family support 
and its association with glycemic control in adolescents with 
type 1 diabetes mellitus in Riyadh, Saudi Arabia. J Diabetes Res. 
2020; 2020: 5151604. doi. 10.1155/2020/5151604

18. 	Luo J, Guo J, Yang J, Ou X, Grey M. Parent–child relationship 
quality as a mediator of the association between perceived stress 
and diabetes self-management in adolescents with type 1 
Diabetes. J Fam Nurs. 2020; 27(1): 73–82. doi: 
101177/1074840720971584

19. 	Lee S-L, Tsai M-C, Chang S-C, Chen J-L, Wang R-H. Modelling 
individual, parental and peer factors to glycaemic control in 
adolescents with type 1 diabetes: a prospective study. J Adv Nurs 
2020; 76(5): 1162–71. doi. 10.1111/jan.14317

20. 	Perlberg M, Katz I, Loewenthal N, Kahil N, Haim A, Chechik 
T, et al. The role of autonomy-supportive parenting in the com-
petence, adherence and glycemic control of adolescents with 
type 1 diabetes. Diabetes Res Clin Pract 2021; 173: 108679. doi. 
10.1016/j.diabres.2021.108679

http://dx.doi.org/10.57177/idn.v15.12
http://dx.doi.org/10.2337/dc21-S013
http://dx.doi.org/10.1111/pedi.12762
http://dx.doi.org/10.1111/pedi.12702
http://dx.doi.org/10.1111/dme.14548
http://dx.doi.org/10.1111/dme.14548
http://dx.doi.org/10.1002/nur.22162
http://dx.doi.org/10.1186/s13104-019-4054-1
http://dx.doi.org/10.1097/ANS.0b013e318261b1ba
http://dx.doi.org/10.1097/ANS.0000000000000237
http://dx.doi.org/10.1097/ANS.0000000000000237
http://dx.doi.org/10.1111/jan.14448
http://dx.doi.org/10.1186/s12902-017-0218-y
http://dx.doi.org/10.1007/s00592-018-1259-z
http://dx.doi.org/10.1007/s10389-018-1003-8
http://dx.doi.org/10.1177/1742395317690032
http://dx.doi.org/10.1097/JCN.0000000000000549
http://dx.doi.org/10.1007/s13410-020-00799-3
http://dx.doi.org/10.1007/s13410-020-00799-3
http://dx.doi.org/10.1155/2020/5151604
http://dx.doi.org/10.1111/jan.14317
http://dx.doi.org/10.1016/j.diabres.2021.108679


Citation: International Diabetes Nursing 2022, 15: 12 – http://dx.doi.org/10.57177/idn.v15.1210
(page number not for citation purpose)

Diletta Fabrizi et al.

21. 	Khemakhem R, Dridi Y, Hamza M, Ben Hamouda A, Khlayfia 
Z, Ouerda H, et al. How do parents of children with type 1 dia-
betes mellitus cope and how does this condition affect caregiv-
ers’ mental health? Arch Pédiatr 2020; 27(5): 265–9. doi. 
10.1016/j.arcped.2020.05.001

22. 	Lewin AB, LaGreca AM, Geffken GR, Williams LB, Duke DC, 
Storch EA, et al. Validity and reliability of an adolescent and 
parent rating scale of type 1 diabetes adherence behaviors: the 
self-care inventory (SCI). J Pediatr Psychol 2009; 34(9): 999–
1007. doi. 10.1093/jpepsy/jsp032

23. 	Papadakis JL, Shapiro JB, Evans M, Feldman MA, Weil LEG, 
Vesco AT, et al. Psychometric properties of the diabetes skills 
checklist for adolescents with type 1 diabetes and their parents. 
Pediatr Diabetes 2021; 22(6): 924–32. doi. 10.1111/pedi.13241

24. 	Vellone E, Riegel B, Cocchieri A, Barbaranelli C, D’Agostino F, 
Glaser D, et al. Validity and reliability of the caregiver contribu-
tion to self-care of heart failure index. J Cardiovasc Nurs 2013; 
28(3): 245–55. doi. 10.1097/JCN.0b013e318256385e

25. 	Riegel B, Dickson VV, Faulkner KM. The situation-specific the-
ory of heart failure self-care revised and updated. J Cardiovasc 
Nurs 2016; 31(3): 226–35. doi. 10.1097/JCN.0000000000000244

26. 	World Medical Association. World Medical Association decla-
ration of Helsinki: ethical principles for medical research involv-
ing human subjects. JAMA. 2013; 310(20): 2191–4. doi. 10.1001/
jama.2013.281053

27. 	De Maria M, Fabrizi D, Luciani M, Caruso R, Di Mauro S, 
Riegel B, et al. Further evidence of psychometric performance 
of the self-care of diabetes inventory in adults with type 1 and 
type 2 diabetes. Ann Behav Med 2021; 56(6): 632–44. doi. 
10.1093/abm/kaab088

28. 	 Raykov T. Scale construction and development using structural 
equation modeling. In: Hoyle RH, ed. Handbook of structural equa-
tion modeling. New York: The Guilford Press; 2012, pp. 472–92.

29. 	De Maria M, Iovino P, Lorini S, Ausili D, Matarese M, Vellone 
E. Development and psychometric testing of the caregiver 
self-efficacy in contributing to patient self-care scale. Value 
Health 2021; 24(10): 1407–15. doi. 10.1016/j.jval.2021.05.003

30. 	Uchmanowicz I, Krzemińska S, Ausili D, Luciani M, Lisiak M. 
Polish adaptation of the self-care of diabetes inventory (SCODI). 
Patient Prefer Adherence 2020; 14: 1341–50. doi. 10.2147/PPA.
S253444

31. 	Ebadi A, Ausili D, Albatineh AN, Salarvand S, Ghashlagh RG. 
Psychometric evaluation of the Farsi version of the self-care of 
diabetes inventory in Iranian patients with diabetes. Diabetes 
Metab Syndr Obes Targets Ther 2019; 12: 2775–84. doi. 10.2147/
DMSO.S235436

32. 	Fabrizi D, Rebora P, Luciani M, Di Mauro S, Valsecchi MG, Ausili 
D. How do self-care maintenance, self-care monitoring, and self-
care management affect glycated haemoglobin in adults with type 2 
diabetes? A multicentre observational study. Endocrine 2020; 69(3): 
542–52. doi. 10.1007/s12020-020-02354-w

33. 	 Vellone E, D’Agostino F, Buck HG, Fida R, Spatola CF, Petruzzo 
A, et al. The key role of caregiver confidence in the caregiver’s contri-
bution to self-care in adults with heart failure. Eur J Cardiovasc Nurs 
2015; 14(5): 372–81. doi. 10.1177/1474515114547649

34. 	Vellone E, Biagioli V, Durante A, Buck HG, Iovino P, Tomietto 
M, et al. The influence of caregiver preparedness on caregiver 
contributions to self-care in heart failure and the mediating role 
of caregiver confidence. J Cardiovasc Nurs 2020; 35(3): 243–52. 
doi. 10.1097/JCN.0000000000000632

35. 	Bhan N, Rao N, Raj A. Gender differences in the associations 
between informal caregiving and wellbeing in low- and mid-
dle-income countries. J Womens Health 2020; 29(10): 1328. doi. 
10.1089/jwh.2019.7769

36. 	Song Y, Nam S, Park S, Shin IS, Ku BJ. The impact of social sup-
port on self-care of patients with diabetes: what is the effect of 
diabetes type? Systematic review and meta-analysis. Diabetes Educ 
2017; 43(4): 396–412. doi. 10.1177/0145721717712457

37. 	Montali L, Zulato E, Cornara M, Ausili D, Luciani M. Barriers 
and facilitators of type 1 diabetes self-care in adolescents and 
young adults. J Pediatr Nurs Nurs Care Child Fam 2022; 62: 
136–43. doi. 10.1016/j.pedn.2021.09.014

*Michela Luciani
Department of Medicine and Surgery,
Università degli Studi di Milano – Bicocca,
Via Cadore 48,
20900 Monza, Italy.
Tel.: +39 02 6448 8168
Email: michela.luciani@unimib.it

http://dx.doi.org/10.57177/idn.v15.12
http://dx.doi.org/10.1016/j.arcped.2020.05.001
http://dx.doi.org/10.1093/jpepsy/jsp032
http://dx.doi.org/10.1111/pedi.13241
http://dx.doi.org/10.1097/JCN.0b013e318256385e
http://dx.doi.org/10.1097/JCN.0000000000000244
http://dx.doi.org/10.1001/jama.2013.281053
http://dx.doi.org/10.1001/jama.2013.281053
http://dx.doi.org/10.1093/abm/kaab088
http://dx.doi.org/10.1016/j.jval.2021.05.003
http://dx.doi.org/10.2147/PPA.S253444
http://dx.doi.org/10.2147/PPA.S253444
http://dx.doi.org/10.2147/DMSO.S235436
http://dx.doi.org/10.2147/DMSO.S235436
http://dx.doi.org/10.1007/s12020-020-02354-w
http://dx.doi.org/10.1177/1474515114547649
http://dx.doi.org/10.1097/JCN.0000000000000632
http://dx.doi.org/10.1089/jwh.2019.7769
http://dx.doi.org/10.1177/0145721717712457
http://dx.doi.org/10.1016/j.pedn.2021.09.014
mailto:michela.luciani@unimib.it

