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Abstract
Aims To describe self-care maintenance, monitoring, and management behaviors in adults with type 1 diabetes (T1DM), 
and to identify clinical and socio-demographic determinants of inadequate self-care.
Methods A cross-sectional study was conducted in two diabetes outpatient clinics in Italy. Clinical and socio-demographic 
characteristics were collected from the medical records of 181 consecutively enrolled T1DM patients. The Self-Care of 
Diabetes Inventory was used to measure self-care maintenance, self-care monitoring, self-care management and self-care 
confidence. A standardized 0–100 score was used for each self-care dimension. A score < 70 was considered inadequate 
self-care. Three multiple logistic regression models were run to find determinants of inadequate self-care maintenance, 
monitoring, and management.
Results The majority of patients had adequate self-care maintenance (74%; n = 134), self-care monitoring (68.5%; n = 124) 
and self-care confidence (87.3%; n = 158), while self-care management was adequate for only a minority (34.8%; n = 63). 
The odds of inadequate self-care maintenance increased by 4.5 times when self-care confidence was inadequate (OR 
adjusted 4.589; 95% CI 1.611–13.071; p = 0.004). The odds of inadequate self-care monitoring increased four times when 
patients had inadequate self-care confidence (OR adjusted 4.116; 95% CI 1.457–11.628; p = 0.008). Inadequate self-care 
confidence increased the odds of performing inadequate self-care management more than five times (OR adjusted 5.313; 
95% CI 1.143–24.686; p = 0.033).
Conclusions Self-care management is commonly inadequate in adults with T1DM. Self-care confidence is the most impor-
tant determinant of self-care behaviors in this population. Educational interventions are recommended to improve self-care 
confidence in adults with T1DM.

Keywords Self-care · Self-management · Self-efficacy · Diabetes mellitus · Type 1 diabetes mellitus · Risk factors · Health 
education

Introduction

Self-care has been defined as a dynamic, naturalistic and 
complex “process of maintaining health through health-
promoting practices and managing illness” [1]. Self-care 
includes three dimensions: self-care maintenance, self-
care monitoring, and self-care management. Self-care 
maintenance refers to those behaviours that patients 
use to preserve their health status, improve well-being 
or maintaining both physical and emotional stabilities 
(e.g. attending follow-up visits or avoiding alcohol and 
tobacco). Self-care monitoring refers at the attention given 
to monitoring and early recognition of signs and symptoms 
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(e.g. hypo-/hyperglycaemia early self-detection). Self-care 
management includes behaviours used to address signs 
and symptoms and to solve disease-related problems when 
they occur (e.g. insulin dose adjustment) [1]. Others have 
found that self-care behaviours are influenced by self-care 
confidence and self-efficacy, described as the degree of 
confidence that a person has in her/his ability to perform 
adequate self-care [2, 3].

Self-care of diabetes includes eating in a healthy way, 
being physically active, monitoring blood glucose levels, 
taking medicines, solving problems when they happen, 
reducing risks of illness, and healthy coping [4]. Self-care 
is fundamental for type 1 diabetes mellitus (T1DM) patients 
to maintain health and quality of life over time [5]. Self-care 
improves quality of life and glycaemic control [6]. It is cost-
effective for decreasing complications and optimizing health 
outcomes [6]. Acknowledging the early diagnosis of the dis-
ease and the long-life need to perform adequate self-care to 
avoid serious diabetes-related complications, the study of 
self-care behaviours is key to improving T1DM healthcare 
services.

Recently, a description of the self-care process in the 
Type 2 Diabetes Mellitus (T2DM) population was provided 
with the identification of its clinical and socio-demographic 
determinants [6]. It was found that both clinical and socio-
demographic patient characteristics affect self-care behav-
iours in people with T2DM, providing relevant information 
needed to identify those at risk of inadequate self-care. How-
ever, the self-care process in T1DM remains undescribed 
and determinants of self-care maintenance, monitoring, and 
management in this population are unknown.

Consistent with these gaps, the aims of this study were 
to: (a) describe self-care maintenance, self-care monitoring, 
self-care management and self-care confidence in patients 
with T1DM; (b) identify clinical and socio-demographic 
determinants of inadequate self-care maintenance, self-care 
monitoring and self-care management in adults with T1DM. 
Having this knowledge, clinicians could identify patients at 
risk of inadequate self-care and tailor effective interventions.

Methods

A multicentre cross-sectional study was conducted involving 
patients with T1DM from two outpatient diabetes clinics in 
the North of Italy. The study was approved by the Institu-
tional Review Boards of the involved centres. The study pro-
tocol was consistent with ethical standards, the International 
Council for Harmonisation of Technical Requirements for 
Pharmaceuticals for Human Use and Good Clinical Prac-
tice. A written informed consent was obtained from all the 
enrolled patients.

Sample

To minimize selection bias, we enrolled a consecutive sam-
ple of 181 adults with T1DM for the study. Inclusion crite-
ria were: confirmed diagnosis of T1DM consistent with the 
guidelines criteria [7], age of at least 18 years, and active 
treatment with insulin. Exclusion criteria were: time from 
T1DM diagnosis < 1 year; cognitive impairment; inability to 
read Italian sufficiently to complete the questionnaire; and 
first visit to a diabetes centre.

Measurements

Clinical and socio-demographic data were collected from 
medical records. These variables were identified based on 
previous studies aimed at investigating self-care determi-
nants in chronic diseases [8–12]. Accordingly, the following 
variables were included: sex, age (clustered in groups), edu-
cational level (low = elementary or secondary vs high = col-
lege or academic), occupation [clustered as active workers 
(full or part-time), retired and unemployed], family support 
(presence of a caregiver), time since diagnosis (indicator 
of experience in self-care), comorbid conditions (at least 
one vs none), and specific diabetes education sessions in 
the last year.

The Self-Care of Diabetes Inventory (SCODI) was used 
to measure self-care maintenance, self-care monitoring, self-
care management and self-care confidence [1]. This instru-
ment was chosen because it is theoretically grounded and 
psychometrically strong, having been validated with external 
clinical indicators [11, 13]. The SCODI was developed based 
on the Middle Range Theory of Self-care of Chronic Illness 
[1]. In a prior sample, scale dimensionality was shown to 
be consistent with the theoretical framework. In reliability 
testing, the SCODI was shown to be internally consistent. 
The full inventory has 40 items that use a five point Likert 
scale. Self-care maintenance encompasses four dimensions: 
health-promoting exercise behaviours, disease prevention 
behaviours, health-promoting behaviours, and illness-related 
behaviours. Self-care monitoring has two dimensions: body 
listening and symptom recognition. Self-care management 
includes autonomous self-care management behaviours and 
consultative self-care management behaviours. Finally, self-
care confidence encompasses task-specific self-care confi-
dence and persistence self-care confidence. A standardized 
0–100 score is used for self-care maintenance, monitoring, 
management, confidence and their specific dimensions, 
where higher scores mean better self-care [8]. Scores higher 
than or equal to 70 points indicate adequate self-care [6, 8].
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Statistical analysis

Data were preliminarily checked for possible missing informa-
tion, erroneous entries or outliers though the frequency distri-
bution analysis. Each quantitative variable was first assessed 
for normality using skewness and kurtosis evaluation, followed 
by the Kolmogorov–Smirnov test. Categorical variables have 
been described by numbers and percentages, and continuous 
variables—such as self-care maintenance, monitoring, man-
agement and confidence—were expressed as mean and stand-
ard deviation for normally distributed data. Non-normally dis-
tributed variables were expressed as median and interquartile 
range. A comparison of self-care maintenance, monitoring, 
management and confidence was performed stratifying the 
sample by clinical and socio-demographic variables, where 
educational level and time from diagnosis were, respectively, 
categorised as: low education = primary or secondary vs 
high = higher or academic education; less than 10 years from 
diagnosis vs equal to or higher than 10 years. According to 
the metrics and the nature of each variable (non-normally 
distributed), the comparison was performed using χ2 test, 
Fisher exact test, Mann–Whitney U test or Kruskal–Wallis 
H test. This approach was also used to compare SCODI self-
care maintenance, monitoring, management and confidence 
dimensions.

Clinical and socio-demographic determinants of inadequate 
self-care were assessed by logistic regression (LR) models 
for the multivariable analysis. Each dependent variable (i.e. 
self-care maintenance, monitoring, management) was dichot-
omized for inadequate and adequate self-care (less than 70 
points vs equal or higher than 70). Three LR models were 
run considering (a) the univariate analysis between the sample 
sub-groups, (b) the potential role of each independent variable 
based on the literature [6, 10], (c) precautions to avoid model 
over-fit, such as the use of dummy explanatory variable for 
educational level and time from diagnosis, and the checking of 
the adequacy with linear gradient for each included continuous 
variables. LR models were controlled for possible collinearity 
among the independent variables [14]. Statistical significance 
was evaluated using both Wald’s χ2 and likelihood ratio test. 
The goodness-of-fit measures for the LR models were omni-
bus test (χ2), the Hosmer–Lemeshow test and the analysis of 
pseudo-R2 (i.e. Cox and Snell). The independent variables of 
each LR model were entered simultaneously into the equation. 
All the tests had a two-tailed null hypothesis with a signifi-
cance level of 5%. Statistics were run using Statistical Package 
for the Social Sciences (SPSS) version 22 and R Statistical 
Package.

Results

The majority of patients (n = 181 adults with T1DM) were 
females (61.3%; n = 111), aged between 40 and 50 years 
(51.9%; n = 94), with higher level of education (82.6%; 
n = 147). They were mainly active workers (82.3%; n = 149), 
with a family support (73.5%; n = 133), equal or more than 
10 years from T1DM diagnosis (68.3%; n = 123). Table 1 
shows the sample characteristics. Self-care behaviours and 
self-care confidence are represented in Fig. 1.

Self-care maintenance, monitoring, management and 
confidence scores are shown in Table 2, highlighting the 
stratification by the socio-demographic and clinical char-
acteristics. The majority of patients had adequate self-care 
maintenance (74%; n = 134), monitoring (68.5%; n = 124) 
and confidence (87.3%; n = 158), while management was 
adequate only in a minority (34.8%; n = 63). Self-care main-
tenance, monitoring, management and confidence were not 

Table 1  Sample characteristics (n = 181)

n %

Socio-demographic characteristics
 Diabetes centre
  A 58 32
  B 123 68

 Sex
  Male 70 38.7
  Female 111 61.3

 Age
  Years (mean; SD) 40.28 13.12

 Occupation
  Active worker 149 82.3
  Retired 13 7.2
  Unemployed 19 10.5

 Education
  Elementary 3 1.7
  Primary diploma 31 17.1
  High school diploma 94 51.9
  Academic education 53 29.3

Clinical characteristics
 Years from diagnosis
  Years (mean; SD) 18.05 12.88

 Comorbidities
  Any 93 51.4
  No 88 48.6

 Anthropometry
  Body mass index (mean; SD) 23.73 3.68

 Glycaemic control
  Adequate (HbA1c ≤ 7.5%) 123 68
  Inadequate (HbA1c > 7.5%) 58 32
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significantly different when the scores were stratified by 
socio-demographic and clinical characteristic (all p > 0.05), 
with the exception of self-care monitoring, which was higher 
in patients aged over 60 years (p = 0.034).

The dimensions of self-care maintenance, monitor-
ing, management and confidence are compared by clinical 
and socio-demographic characteristics in Table 3. Within 
self-care maintenance, health-promoting exercise behav-
iours were significantly different based on family support 
and diabetes education sessions. For family support, lower 
self-care maintenance was observed in patients without 
support (median 50; IQR 31.25–87.50; p = 0.032). For spe-
cific diabetes education sessions, those patients who did 
not attend a diabetes course had higher self-care mainte-
nance values (median 75; IQR 50.00–100.00; p < 0.001) 
compared to those who received education. Also, patients 
who had not attended a diabetes education session had sig-
nificantly higher values of disease prevention behaviours 
(median 83.33; IQR 66.66–100; p = 0.032) and health-
promoting behaviours (median 80.00; IQR 70.00–85.00; 
p = 0.000). Health-promoting behaviours were significantly 
higher for patients without comorbid conditions (median 80; 
IQR 70.00–85.00; p = 0.000).

Within self-care monitoring, body listening was 
significantly higher in active workers (median 70.00; 
IQR 55.00–80.00; p = 0.019), patients without comorbidities 

(median 70; IQR 60.00–85.00; p = 0.002) and those who 
did not attend diabetes education sessions (median 70; 
IQR 60.00–85.00; p = 0.001). Symptom recognition was 
higher in patients without family support (median 92.85; 
IQR 78.57–100; p = 0.036), and those who did not attend dia-
betes education sessions (median 96.42; IQR 80.35–100.00; 
p = 0.001).

In self-care management, patients who did not attend dia-
betes education sessions reported higher autonomous self-
care behaviours (median 100; IQR 91.00–100.00; p = 0.000), 
and consultative self-care behaviours (median 45.00; 
IQR 35.00–60.00; p = 0.035). Consultative self-care behav-
iours were worse in patients with more than 10 years since 
diagnosis (median 40.00; IQR 25.00–55.00; p = 0.000).

Within the self-care confidence dimension, males 
had higher values in both task-specific (median 95.33; 
IQR 83.33–100.00; p = 0.038) and persistence self-care 
confidence (median 85; IQR 75.00–100.00; p = 0.030) 
when compared with females. People who were working 
reported higher specific self-care confidence (median 91.66; 
IQR 83.33–100.00, p = 0.040) than those who were retired 
or unemployed. Patients with more than 10 years since the 
diagnosis had higher task-specific self-care confidence 
(median 95.83; IQR 80.20–100.00, p = 0.036), and persis-
tence self-care confidence (median 90; IQR 75.00–100.00, 
p = 0.035), as well as patients without comorbid 

Fig. 1  Box-plot representing 
self-care maintenance, monitor-
ing, management and confi-
dence distributions
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conditions (task-specific self-care confidence: median 85.83; 
IQR 83.33–100.00; p < 0.0001; persistence self-care confi-
dence: median 95.00; IQR 75.00–100; p < 0.0001), and who 
did not attended diabetes education sessions (task-specific 
self-care confidence: median 95.83; IQR 87.50–100.00; 
p < 0.0001; persistence self-care confidence: median 90.00; 
IQR 75.00–100; p < 0.0001).

The odds of inadequate self-care maintenance increased 
by roughly 4.5 times when patients had inadequate self-
care confidence (OR adjusted 4.589; 95% CI 1.611–13.071; 
p = 0.004). The odds of inadequate self-care monitor-
ing increased roughly four times when patients had inad-
equate self-care confidence (OR adjusted 4.116; 95% 
CI 1.457–11.628; p = 0.008). Finally, inadequate self-
care confidence increased the odds of performing inad-
equate self-care management by more than five times (OR 
adjusted 5.313; 95% CI 1.143–24.686; p = 0.033) (Table 4).

Discussion

This study provides the first description of self-care behav-
iours in adults with T1DM. Clinical and socio-demographic 
determinants of self-care maintenance, monitoring and man-
agement were identified in T1DM, showing the important 
role of self-care confidence. This is relevant because investi-
gators have paid less attention to the uniqueness of self-care 
in adults than children with T1DM [7].

We found that self-care confidence is the leading determi-
nant of self-care in adults with T1DM; inadequate self-care 
confidence strongly predicted inadequate self-care mainte-
nance, monitoring and management. This finding supports 
both the theory [1] and previous results [6] showing that 
self-care confidence is a predictor of self-care behaviours 
in patients with T2DM. However, in T2DM, also a number 
of clinical as socio-demographic variables—age, gender, 
income or time from the diagnosis—were found to be deter-
minants of self-care behaviours. This is relevant because 
some of these variables represent unmodifiable risk factors 
of inadequate self-care in T2DM population. Differently, in 
T1DM, we found that self-care confidence is the only sig-
nificant determinant of self-care behaviours. We argue this 
could be due to the lower variability of clinical and socio-
demographic characteristics of the T1DM population when 
compared with the T2DM population [15]. This finding is 
meaningful because self-care confidence is a factor that can 
be modified through information, education and empower-
ment of patients [16, 17]. Thus, assessing and improving 
patients’ self-care confidence could be the most important 
strategy to improve self-care behaviours of adults with 
T1DM.

Looking at the description of the self-care process, T1DM 
patients had inadequate self-care management, especially in 

the area of consultative self-care management behaviours. 
This is not a novelty in the field of diabetes because previ-
ous studies in T2DM identified self-care management as the 
poorest dimension of self-care [8, 21–24]. Self-care manage-
ment requires knowledge, practical skills, problem solving 
and decision-making skills to appropriately manage high 
or low blood glucose and to treat symptoms if they occur. 
Thus, we propose that adults with T1DM could benefit from 
intermittent diabetes educational sessions to improve their 
self-care management behaviours. Unfortunately, based on 
our results, only one third of the patients received diabetes 
education in the last year.

Self-care maintenance, self-care monitoring, and self-care 
management were more homogenous in T1DM patients than 
in those with T2DM [6, 10]. In fact, when we described 
self-care behaviours by clinical and socio-demographic 
characteristics, we found few significant differences. Patients 
aged over 60 years were more able to recognize symptoms 
compared with those younger than 40 years. Those younger 
40 years were better at body listening, such as monitoring 
of blood glucose, blood pressure and body weight com-
pared with patients over age 60. This result is coherent 
with previous results showing that experience influence 
self-care monitoring [11, 18]. Thus, we argue that experi-
enced T1DM patients may be less likely to perform self-
monitoring because are more able to recognize problems 
when they occur. However, we recommend that healthcare 
providers focus on both of these aspects during education 
because body listening should also be performed by expe-
rienced patients [19]. Finally, we found that patients who 
did not receive specific diabetes education performed bet-
ter in several self-care dimensions compared to those who 
received specific diabetes education in the last year (see 
Table 3). This is reasonable, acknowledging the gap in cur-
rent educational strategies for T1DM patients, where struc-
tured education program seems to be provided only for the 
most problematic patients rather than as usual care for all 
T1DM patients [20].

Strengths and limitations

This study was limited by sampling from one region of 
northern Italy (Lombardy). Thus, generalization to another 
region or Country requires caution. Second, data were col-
lected using a cross-sectional approach, so we do not have 
information about the direction of the associations identified. 
Data about the episodes of hypoglycaemia in the last year 
could have been useful to understand self-care behaviours 
in this population because the frequency of these episodes 
could influence how patients perceive the need to perform 
adequate self-care. Future research should consider collect-
ing data on the number of hypoglycaemia episodes in the 
prior year. Finally, other psychological variables such as 
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anxiety and depression were not measured but they might 
have an influence on self-care confidence and self-care 
behaviours [21]. Main strengths were the control for selec-
tion bias through consecutive sampling and the use of valid, 
reliable, and theoretically grounded measures of self-care. 
Use of the SCODI allows us to compare study results to 
those from other chronic illness populations [6, 8–10, 12].

Conclusion

In this study, we demonstrated the unique self-care behav-
iours of patients with T1DM. We found that self-care main-
tenance and monitoring were adequate overall but we docu-
mented low levels of self-care management behaviours. This 
issue and the identification of the leading predictive role of 
self-care confidence suggest the need to promote self-care in 
both clinical practice and research. Self-care behaviours (i.e. 
maintenance, monitoring, and management) and self-care 
confidence should be evaluated systematically to facilitate 
the ability of clinicians to personalize educational support, 
and to identify and monitor patients with inadequate self-
care. T1DM patients with low self-care confidence should 
be considered at high risk of inadequate self-care and inter-
ventions aimed to improve self-care confidence are strongly 
recommended. Finally, structured education to improve 
self-care should be offered to all T1DM patients, not just 
the most complex patients. Future longitudinal investiga-
tions are needed to understand trajectories of self-care over 
time, to assess self-care determinants with a stronger design, 
and to study the association between self-care and clinical 
outcomes in T1DM patients. Finally, research is needed to 
identify which educational approach is most effective in 
promoting self-care confidence and self-care behaviours in 
T1DM patients.
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