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Abstract

Aims To describe self-care as defined by the Middle Range Theory of Self-Care of Chronic Illness and to identify clinical
and socio-demographic determinants in a T2DM population.

Methods A multicentre observational cross-sectional study was conducted involving 540 adults with a confirmed diagnosis
of T2DM from six outpatient diabetes services in Italy. Socio-demographic and clinical data were collected from medical
records. The Self-Care of Diabetes Inventory (SCODI) was used to measure self-care maintenance, monitoring, management,
and confidence dimensions. For each separate scale, scores were standardized 0—100 with higher SCODI scores indicating
better self-care; a score >70 is adequate. Multiple quantile regression models were performed to identify determinants of
each self-care dimension.

Results Self-care maintenance (median=_81.3) and self-care confidence (median=79.5) were adequate in most of the
subjects. Self-care monitoring was adequate in only half of the sample (median=70.6). Self-care management was poor
(median =59.4). Lower self-care maintenance was associated with lower self-care confidence (p <0.001). Lower self-care
monitoring was associated with being male (p <0.001), having lower self-care confidence (p <001), and having diabetes for
<10 years (p <0.001). Lower self-care management was associated with being male (p=0.002), being older (p =0.005),
having a low income (p =0.030), being employed (p =0.008), having missed diabetes education in the last year (p =0.002),
and lower self-care confidence (p <0.0001). Lower self-care confidence was associated with having diabetes for < 10 years
(»=0.008), and having at least one comorbid condition (p =0.006).

Conclusions Determinants of self-care maintenance, monitoring, management and confidence include both clinical and
socio-demographic variables. Modifiable determinants such as self-care confidence and diabetes self-care management
education could be used to tailor interventions to improve diabetes self-care.

Keywords Diabetes mellitus - Type 2 diabetes mellitus - Self-management - Chronic disease - Self-efficacy - Risk factors -
Health education

Introduction

Managed by Antonio Secchi. Diabetes is one of the health emergencies of the twenty-
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Having diabetes is associated with cardiovascular disease,
stroke, diabetic nephropathy, neuropathy, retinopathy, preg-
nancy complications [1, 2], poor quality of life [3, 4], high
economic burden [1, 5], and the risk of premature death [1,
6]. Type 2 diabetes mellitus (T2DM) accounts for 90% of
cases of diabetes [7]. Its rise is connected with rising rates
of overweight and obesity in adults and youth and a complex
interaction of genetic and epigenetic factors [7].

Self-care of T2DM has proven to be cost-effective for
decreasing complications [8], reducing Hb1Ac [9, 10],
reducing hospital admissions [9, 10] and therefore costs;
it also positively affects quality of life [9, 10], promotes
empowerment [10] and improves other psychosocial and
behavioural factors associated with diabetes [9, 10]. Unfor-
tunately, little is known about the characteristics of individu-
als least likely to engage in self-care. Previous studies have
shown that T2DM patients with low diabetes-treatment-
related quality of life are less likely to perform adequate self-
management of insulin injections [11], and that functional
status plays a role in patients’ health-related quality of life
[12]. Knowledge of diabetes following therapeutic education
[13] predicts diabetes self-management [14], and quality of
life is associated with the quality of diabetes care. However,
little information is available on socio-demographic and
clinical determinants of self-care in T2DM. Without this
knowledge, interventions aimed at promoting self-care are
unable to be targeted to those most likely to benefit.

We examined the socio-demographic and clinical deter-
minants of self-care in adults with T2DM, defining self-care
based on the Middle Range Theory of Self-Care of Chronic
Illness [15]. This theory has been used widely in the study
of cardiovascular diseases [16—18] and other chronic condi-
tions [9, 17, 19, 20]. In the theory, self-care is defined as
“process of maintaining health through health-promoting
practices and managing illness” [15]. Self-care comprises
three dimensions that interplay: self-care maintenance, mon-
itoring, and management [15]. Self-care confidence is not
self-care per se, but a factor strongly influencing self-care.
Confidence is thought to underlie all self-care behaviours
and mediate the relationship between factors such as cogni-
tion and self-care behaviours [16, 17, 21]. This theoretical
approach acknowledges the dynamic nature and complexity
of the self-care process.

According to the theory, self-care maintenance describes
those behaviours that improve well-being, preserve health,
or maintain physical and emotional stability [15]. In T2DM,
these behaviours, either prescribed or self-determined, com-
prise healthy lifestyle (e.g. appropriate diet, physical exer-
cise, avoiding alcohol and tobacco, foot care), taking medi-
cine as prescribed, and attending medical appointments.
Self-care monitoring refers to the monitoring of changes in
signs and symptoms such as blood glucose and indicators of
hypo-/hyperglycaemia. Self-care management reflects those
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behaviours used to actively address signs and symptoms
when they occur such as adjusting medication or physical
activity levels or checking with a health care provider or
caregiver. Self-care confidence or self-efficacy is the belief
that one has the ability to perform a specific self-care action
and to persist in performing that action despite barriers [15].

Self-care by individuals with T2DM has been explored
in many studies [22-25], but the existing literature has a
number of important limitations. Determinants of self-care
have been described previously but only in relation to sin-
gle self-care behaviours (i.e. blood glucose monitoring, diet,
exercise) [26, 27]. Prior studies have lacked a theoretical
framework [28, 29], and therefore self-care of T2DM has not
been explored as a dynamic and complex phenomenon with
multiple dimensions. Instruments used to measure self-care
have not been theoretically based [30, 31]. Comorbid condi-
tions have not been addressed as potentially influencing the
self-care process. To address these gaps in the literature,
the objectives of this study were: (1) to describe self-care
maintenance, self-care monitoring, self-care management
and self-care confidence in T2DM patients; and (2) to iden-
tify clinical and socio-demographic determinants of self-
care maintenance, self-care monitoring, self-care manage-
ment and self-care confidence in T2DM patients. Having this
information can help scientists and professionals to better
understand the complexity of self-care in T2DM, to iden-
tify patients at risk of poor self-care, and to design targeted
interventions to improve the health and quality of life of
people with T2DM.

Methods

A multicentre cross-sectional study was conducted involving
T2DM patients from six outpatient diabetes clinics in the
North of Italy. Approval was obtained by the institutional
review boards of participating centres. Signed informed con-
sent was obtained from all study participants. Study proce-
dures were conducted according to the ethical standards of
the responsible committee on human experimentation and
with the 1975 Declaration of Helsinki, as revised in 2008.

Sample

We recruited a consecutive sample of 540 adult T2DM
patients during outpatient visits. Inclusion criteria were:
confirmed diagnosis of T2DM diabetes diagnosed according
to guidelines criteria [32] and age > 18 years. Exclusion cri-
teria were: screening or first visit to the diabetes centre; time
since the diagnosis of diabetes of < 1 year; inability to read
the study questionnaire; documented cognitive impairment;
other types of diabetes (e.g. impaired glucose tolerance or
gestational diabetes) [32].
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Measurement

Socio-demographic and clinical data were collected by
reviewing medical records. Based on prior studies [20, 24,
29, 33-35], we measured the following potential determi-
nants of self-care: age, gender, education (low = primary
or secondary vs high =higher or academic), income, time
since the diagnosis of T2DM as an indicator of experi-
ence, presence of comorbidities (at least one vs none),
type of medications (insulin therapy vs oral blood glucose
lowering medications only), self-management education
(received vs not received in the last year). Furthermore, to
assess the presence of family support, patients were asked
to report whether at least one person in their family was
giving constant support to them for the management of
diabetes (yes vs not, as self-reported by patients). Stand-
ardized criteria from updated clinical guidelines were used
to verify the T2DM diagnosis and to assess the presence of
comorbidities [32]. Diabetes microvascular complications
were not included in the count of comorbidities because,
according to the theory underlying the study [15], we con-
ceptualized comorbidities as consequences of poor self-
care rather than antecedents.

The Self-Care of Diabetes Inventory (SCODI), a self-
report instrument, was used to measure self-care mainte-
nance, self-care monitoring, self-care management, and
self-care confidence [36]. The SCODI was developed based
on the Middle Range Theory of Self-Care of Chronic Ill-
ness [15] and demonstrated to be a valid and reliable meas-
ure of self-care in the Italian diabetes population [36]. The
SCODI had good fit indices and high multiple-model-based
reliability for all four scales (self-care maintenance =0.81;
self-care monitoring =0.84; self-care management=0.86;
and self-care confidence =0.89). Construct validity of the
SCODI was demonstrated with an association between
SCODI scores and objective clinical criteria such as glycated
haemoglobin, body mass index, and the presence of diabetes
microvascular complications.

Each of the SCODI scales has dimensions that illustrate
different elements of self-care. The self-care maintenance
scale has four dimensions that measure health-promoting
behaviours (adherence to diabetes treatments such as diet
and medications, reliability =0.77), health-promoting exer-
cise behaviours (adherence to physical activity and active
lifestyle, reliability =0.85), disease prevention behav-
iours (behaviours aimed at avoiding risk and complica-
tions such as vaccination, avoiding alcohol and tobacco,
reliability =0.79), and illness-related behaviours (screen-
ing examinations, diagnostic tests, and follow-up visits,
reliability =0.95)).

The self-care monitoring scale includes two dimensions.
The body-listening element addresses behaviours like
blood glucose or blood pressure monitoring. The symptom

recognition element addresses the ability to recognize dia-
betes symptoms.

The self-care management scale includes autonomous and
consultative self-care management behaviour dimensions.
Autonomous self-care management involves those behav-
iours directly performed by patients to manage symptoms
or problematic blood glucose levels (reliability =0.89).
Consultative self-care management involves those behav-
iours performed in consultation with health profession-
als or caregivers to solve problematic signs or symptoms
(reliability =0.77).

The self-care confidence scale has two dimensions that
address task-specific self-care confidence (reliability =0.90)
and persistence (reliability =0.88). All the SCODI scales
and subscales or dimensions provide a 0—100 standardized
score where higher score means better self-care. A cut-off
of 70 points has been used to classify self-care maintenance,
self-care monitoring, self-care management, and self-care
confidence as adequate (>70) or inadequate (< 70) [36].

Statistical analysis

Socio-demographic and clinical characteristics were
described with frequencies and percentages. Box and whisk-
ers plots were used to examine the distributions of the self-
care scales. To identify which factor was associated with the
self-care scales, median and interquartile range (IQR) were
reported for each category and differences tested by means
of median test, due to the non-normal distribution of the
scales scores. For the same reason, instead of performing
linear regression, quantile regression models were adopted
to regress the median of scales, and dimension scores, on
each variable collected. Thus, the parameter estimated by
the model is interpreted as the increment in the median
(instead of the mean), for each unit increment in the inde-
pendent factors. The regression parameters were estimated
by the simplex algorithm due to the number of independent
variables included in the models. Confidence intervals and
p values were estimated by using the sparsity function and
assuming that errors in the linear model are independent and
identically distributed. p values were considered statistically
significant if lower than 0.05.

Results

The sample of 540 T2DM patients was typically male and
most (77%, n=415) were aged 60 years or more. Most
were retired (75%; n=402) with a low level (primary or
secondary) of education (83%; n=448). A large proportion
(47%, n=252) had T2DM for 10 years or more. Most (67%,
n=363) were taking oral glucose lowering medications, but
a third (33%, n=177) were taking insulin. The vast majority
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(87%, n=469) had at least one comorbid condition. Only
6% of the sample had received diabetes self-management
education in the last year. Socio-demographic and clinical
characteristics of the study sample—as well as self-care
maintenance, self-care monitoring, self-care management,
and self-care confidence scores by the same characteris-
tics—are shown in Table 1.

Self-care maintenance (median=281.3, Q1-03:
72.9-89.6) and self-care confidence (median=79.5, Q1-03:
65.9-93.2) were adequate in most of the subjects. Self-
care monitoring was adequate in only half of the sample
(median=70.6, Q1-Q3: 55.9-85.3). Self-care management
was poor (median=59.4, Q1-0Q3: 39.8-75.0). Within self-
care maintenance, the health promotion exercise behav-
iours were the poorest (median=50.0, 01-Q3: 25.0-87.5),
while illness-related behaviours were practiced the most
(median=91.7, 01-Q3: 75.0-100.0). Body listening was
the dimension of self-care monitoring with the highest score
(median=80.0, Q1-Q3: 60.0-90.0), while symptom recog-
nition was borderline (median=71.4, Q1-03: 28.6-92.9).
Both autonomous (median=66.7, Q1-Q3: 41.7-91.7) and
consultative (median=55.0, Q1-03: 35.0-70.0) self-care
management behaviours were inadequate. In self-care confi-
dence, both task-specific (median=79.2, Q1-03: 62.5-95.8)
and persistence (median=_80.0, Q1-03: 65.0-95.0) self-care
confidence were adequate. Self-care maintenance, self-care
monitoring, self-care management, self-care confidence, and
their dimension distributions are reported in Fig. 1.

Lower self-care maintenance was associated with lower
self-care confidence (p <0.001). Lower health-promoting
exercise behaviours were associated with being female
(p=0.011), low income (p=0.002), and the presence of
comorbidities (p =0.008). Lower disease prevention behav-
iours were associated with being male (p <0.001) and being
younger than 60 years (p=0.001). Lower health-promoting
behaviours were associated with being employed (p =0.039),
having low education (p =0.023), and low persistence self-
care confidence (p <0.001). Determinants of self-care main-
tenance and its dimensions are shown in Table 2.

Lower self-care monitoring was associated with being
male (p <0.001), having lower self-care confidence
(»<0.001), and having diabetes for < 10 years (p <0.001).
Lower body listening was associated with being male
(p=0.002) and lower task-specific self-care confidence
(»<0.001). Lower symptom recognition was associated
with being male (p =0.006), having diabetes for < 10 years
(p<0.001), and lower task-specific self-care confidence
(p<0.001). Determinants of self-care monitoring and its
dimensions are reported in Table 3.

Lower self-care management was associated with being
male (p=0.002), being older (p =0.005), having a low
income (p =0.030), being employed (p =0.008), having
missed diabetes education in the last year (p =0.002), and
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lower self-care confidence (p <0.001). Lower autonomous
self-care management behaviours were associated with being
male (p =0.043), lower task-specific self-care confidence
(p<0.001), and higher persistence self-care confidence
(p=0.0001). Lower consultative self-care management
behaviours were associated with low income (p =0.035),
having diabetes for > 10 years (p =0.041), being employed
(p=0.019), having missed diabetes self-management edu-
cation in the last year (p =0.023), and lower task-specific
self-care confidence (p <0.001). Determinants of self-care
management and its dimensions are reported in Table 4.

Lower self-care confidence was associated with hav-
ing diabetes < 10 years (p =0.008) and having at least one
comorbid condition (p =0.006). No statistically significant
associations were found between the clinical and socio-
demographic variables and the task-specific self-care con-
fidence dimension. Lower persistence self-care confidence
was associated with high income (p =0.010), low education
(p=0.047), and the presence of comorbidities (p=0.001).
Determinants of self-care confidence and its dimensions are
reported in Table 5.

Discussion

The aims of this study were to describe self-care of T2DM
patients and to identify the clinical and socio-demographic
determinants. We found that self-care maintenance and
self-care confidence were adequate in most, self-care moni-
toring was adequate in half, but self-care management had
the poorest score in this T2DM population. Characteristics
significantly associated with self-care were confidence, gen-
der, age, income, employment, family support, and length
of experience with T2DM, diabetes self-management educa-
tion, and comorbidity.

We found that both autonomous and consultative diabe-
tes self-management behaviours were extremely poor in this
T2DM population, consistent with our previous results in a
sample with concomitant diabetes mellitus and heart failure
[20]. It is not surprising that this self-care behaviour is poor-
est because management requires complex problem-solving
and decision making skills as well as the knowledge and skill
in managing signs and symptoms [15]. Further, few of these
participants received diabetes self-management education in
the last year. Persons with T2DM have been shown to benefit
from periodic diabetes self-management education [10].

Specific self-care behaviours found to be inadequate or
border line were exercise and symptom recognition. Previ-
ous investigators have found that physical exercise is sub-
optimal in people with T2DM [8, 37]. Exercise behaviours
in T2DM are determined by complex physical and psycho-
social factors [27], and these factors could represent barri-
ers to exercise behaviours [38]. Symptom recognition was
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Fig. 1 Box plot representing self-care maintenance, monitoring, man-
agement and confidence distributions, and the distribution of their
dimensions. The box represents the first and third quartiles, the cen-
tral line the median, the white square the mean, and the whiskers are

also poor, which is concerning because symptom recogni-
tion begins the self-care management process. Others have
noted that symptom recognition is affected by the disease
(i.e. comorbid conditions or diabetes microvascular compli-
cations), and often difficult for people with diabetes [39, 40].

Our second aim was to identify clinical and socio-demo-
graphic determinants of self-care. We found that lower
self-care confidence was associated with all the self-care
processes (maintenance, monitoring, and management), as
others have found [15, 20, 21, 41]. This is important because
self-care confidence can be increased by improving patients’
knowledge and skills through therapeutic education [42, 43].
Factors associated with lower self-care confidence included
insufficient income, relatively more recent T2DM diagnosis,
and having at least one comorbid condition. Others have
noted the influence of income on self-care [35, 44]. Time
since diagnosis is a surrogate for experience acquired living
with diabetes. Consistent with previous studies, experienced
patients may be more confident in their ability to manage
a chronic illness [20, 45]. Having a comorbid condition
decreases confidence by requiring that the patient consider
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located at the maximum and minimum observation if these are in the
range of 1.5 Xinterquartile range from the box. Outside observation
is indicated with dots. Dashed line represents the cut-off level of 70
points

two or more conditions simultaneously when making self-
care decisions [20].

Lower self-care monitoring was associated with shorter
time since diagnosis. Patients with a more recent diagnosis
of T2DM are more likely to perceive themselves as “moder-
ately ill” because they have not experienced severe and long-
term disease complications. Thus, consistent with previous
studies [8, 20, 36, 45], they seem to postpone persistent self-
care monitoring activities.

Poorer self-care management was associated with being
male, being older, having a low income, being employed,
and having missed diabetes education in the last year. Gen-
der differences in self-care of T2DM patients were found
in previous studies [46, 47] in which men were shown to
be less likely to perform adequate self-care than women.
Similar results have been found in other chronic conditions
[20, 45]. However, gender itself—as a determinant of self-
care—should be considered with caution because the results
differed depending on the specific dimension of self-care.
More evidence exists supporting our finding that older age
may be associated with poor self-care management [48].
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Table 3 Socio-demographic and clinical determinants of self-care monitoring and its dimensions (n=>540)

Variable Self-care monitoring Body listening Symptom recognition
I} 95% CI 4 I 95% CI P B 95% C1 p
Gender 9.95 6.05 13.86 <0.001 5.09 1.94 824 0.002 7.59 2.18 13.01 0.006
(female vs male)
Age —1.44 —-7.94 5.07 0.665 1.09 -4.16 634 0.683 —-636 —15.38 2.65 0.166
(=60 vs <60 years)
Income -3.18 —-7.24 0.88 0.125 -045 -3.73 282 0.785 -0.22 —-5.85 5.40 0.938
(low vs high)
Time from diagnosis —9.68 —13.88 —-548 <0.001 191 —-148 530 0.269 —15.53 -21.35 -9.71 <0.001
(<10 vs>10)
Occupation 1.64 —4.50 7.79 0.600 382 -—1.15 8.78 0.132 4.50 —-4.03 13.03 0.301
(retired vs active)
Educational level -2.87 —-8.15 241 0.286 245 —-185 6.5 0.263 -5.67 —13.02 1.67 0.130
(low vs high)
Diabetes self-manage- 2.57 —5.53 10.66 0.534 1.55 —-499 8.09 0.643 —-2.65 —13.88 8.59 0.644
ment education
(yes vs no)
Family support 2.26 -2.81 7.32 0382 -291 -7.00 1.18 0.163 4.38 —-2.65 11.40 0.221
(yes vs no)
Insulin 3.59 -0.67 7.85 0.098 1.73 —-1.72 5.18 0.326 3.48 —245 9.40 0.250
(yes vs no)
Comorbidities —-2.94 -8.97 3.09 0339 -273 -7.59 2.14 0.271 3.61 —-4.74 1197 0.396
(yes vs no)
Self-care confidence 0.48 0.39 0.58 <0.001
Task-specific 0.44 0.33  0.55 <0.001 0.98 0.79 1.16 <0.001
Persistence 0.04 -0.09 0.16 0.561 —-0.21 -0.43 0.00 0.046

Several prior studies have shown that low income is a
barrier to T2DM self-care [44, 49]. However, we found
that being employed was associated with worse self-care
management, consistent with research in other patient
populations [50]. It may be that those who are actively
working face more competing demands on their time. This
conclusion is supported both by previous research [22]
and our clinical experience, suggesting that self-care may
be less of a priority when work activities are pressing.
Finally, lack of recent diabetes education was associated
with poor self-care management, confirming the impor-
tance of diabetes self-management education (DSME) in
improving self-care in T2DM patients [37, 51].

Finally, when we examined the dimensions of each
self-care behaviour (i.e. body listening and symptom rec-
ognition as dimensions of self-care monitoring), we found
evidence that certain variables were protective for one
dimension and a risk factor for another one. For exam-
ple, men were more likely to exercise but less likely to
practice illness prevention behaviours. This discrepancy
is reflected in other studies that found males to be more
physically active but also more likely to smoke and drink
alcohol [52, 53].

@ Springer

Strengths and limitations

To the best of our knowledge, this is the first study inves-
tigating the whole self-care process in a T2DM popula-
tion. This is relevant because the main limitation of previ-
ous research was that the complexity of self-care was not
acknowledged. Furthermore, this study was the first to use
a psychometrically sound, theoretically grounded meas-
ure of diabetes self-care, addressing another limitation of
previous research. Finally, the use of a theoretical frame-
work that is widely used to study other chronic diseases
contributes to further theoretical development [15, 17, 19].

This study has several limitations. The sample comes
from one country and generalization to another requires
caution. The cross-sectional nature of the study is another
limitation. Psychological variables that can potentially
affect self-care—anxiety or depression—were not meas-
ured. However, the study was conducted at multiple cen-
tres; the sample was large and was enrolled consecutively
to avoid selection bias; self-care was measured by a valid
and reliable theory-based tool [36], and main clinical and
socio-demographic characteristic of the sample are similar
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Table 4 Socio-demographic and clinical determinants of self-care management and its dimensions (rn=540)

Variable Self-care management Autonomous behaviours Consultative behaviours

I 95% CI p I 95% CI p I 95% CI p
Gender 6.25 237 10.13 0.002 4.54 0.14 8.94 0.043 454  -0.53 9.61 0.079
(female vs male)
Age -924 -1571 =278 0.005 -7.13 —14.46 0.19 0.056 —-490 -13.34 3.54 0.255
(=60 vs <60 years)
Income —4.47 -850 —-0.43 0.030 -3.00 -7.57 1.58 0199 -569 -1096 -042 0.035
(low vs high)

Time from diagnosis ~ —0.52 —-4.69 3.65 0.808 —4.44 -9.17 0.29 0.066 5.69 023 11.14 0.041
(<10vs>10)

Occupation 8.33 223 1444 0.008 6.21 -0.72 13.15 0.079 9.54 1.55 17.53 0.019
(retired vs active)
Educational level 4.19 —1.06 9.43 0.118 -426 -10.23 1.71 0.162 0.71 —-6.17 7.59 0.839
(low vs high)
Diabetes self-manage- 12.73 4.69 20.78 0.002 8.03 —-1.11 17.16 0.085 12.26 1.73  22.78 0.023
ment education
(yes vs no)
Family support 0.67 —-4.37 5.70 0.795 -3.04 —8.74 2.67 0.297 4.54 -2.03 11.12 0.175
(yes vs no)
Insulin —0.69 —-4.92 3.55 0.751 4.79 -0.03 9.61 0.051 -3.60 -9.16 1.95 0.203
(yes vs no)
Comorbidities —1.06 -7.05 4.93 0.728 4.46 -233  11.26 0.198 =396 -11.79 3.87 0.321
(yes vs no)
Self-care confidence 0.70 0.60 0.79 <0.001
Task-specific 1.10 0.95 1.25 <0.001 0.50 0.32 0.68 <0.001
Persistence -0.29 -046 -0.11 0.001 0.09 -0.11 0.29 0.364

Table 5 Socio-demographic and clinical determinants of self-care confidence and its dimensions (n=540)

Variable Self-care confidence Task-specific Persistence

A 95% C1 P B 95% CI )4 B 95% CI P
Gender -0.76 —-4.93 341 0721 -1.39 —-6.99 422 0.627 0.00 -3.67 3.67 1
(female vs male)
Age 0.00 -6.94 694 1 0.00 -9.33 933 1 0.00 —6.11 6.11 1
(=60 vs <60 years)
Income 3.79 —-0.54 8.12  0.086 2.78 —-3.04 8.60  0.349 5.00 1.19 8.81 0.010
(low vs high)
Time from diagnosis -6.06 -1051 —-1.61 0.008 -556 —11.54 043  0.069 —-2.50 —6.42 142 0.210
(<10 vs>10)
Occupation —-1.52 —8.08 505 0650 -1.39 —10.21 743  0.757 0.00 -5.77 577 1
(retired vs active)
Educational level -3.79 -9.40 1.82 0.181 -=556 -13.09 1.98 0.148 —5.00 -993 -0.07 0.047
(low vs high)
Diabetes self-manage- —-6.06 —14.70 258 0169 -9.72 -21.33 1.89  0.101 -5.00 -12.60 2.60 0.197

ment education

(yes vs no)
Family support 5.30 -0.10 10.71  0.054 6.94 —-0.32 1421 0.061 2.50 —2.26 7.26  0.302
(yes vs no)
Insulin 3.79 -0.75 8.32 0.101 5.56 -0.54 11.65 0.074 2.50 —1.49 649 0.219
(yes vs no)
Comorbidities -9.09 -1551 -2.67 0.006 -694 —15.57 1.68 0.115 -10.00 -15.65 —4.35 0.001
(yes vs no)

@ Springer
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to those in the literature [37], suggesting that these results
may be useful internationally.

Conclusion

Based on the results of this study, we encourage T2DM
healthcare providers to focus education on the autonomous
and the consultative dimensions of self-care management.
For self-care monitoring, symptom recognition should be
emphasized. Another area to be emphasized is building self-
care confidence. We demonstrated that task-specific and per-
sistence self-care confidence play different roles in the self-
care process. As confidence is an indicator of self-efficacy
[15, 41], persistence despite barriers is key to promoting
self-care maintenance behaviours such as diet and medica-
tion adherence [16, 27]. Task-specific self-care confidence
is important in body listening and symptom recognition
because these behaviours require specific knowledge and
skill [15, 36]. These findings could help healthcare providers
to stratify and classify patients at risk of poor self-care, tai-
loring appropriate and effective interventions. For this rea-
son, we provide a synthesis for clinicians showing the sig-
nificant influences of each socio-demographic and clinical
variable on the specific dimensions of self-care maintenance,
monitoring, management, and confidence (Supplementary).

The determinants of self-care should be systematically
assessed to identify patients at risk of poor self-care. As
some of these determinants are modifiable factors (i.e.
self-care confidence and recent diabetes self-management
education), these factors are reasonable to target in order
to improve self-care behaviours. Further research is needed
to describe how the self-care process and its determinants
change over time and the effectiveness of interventions
designed to improve self-care.

Compliance with ethical standards

Conflict of interest The authors declare that they have no conflicts of
interest.

Human and animal rights All procedures followed were in accord-
ance with the ethical standards of the responsible committee on human
experimentation (institutional and national) and with the 1975 Declara-

tion of Helsinki, as revised in 2008.

Informed consent Informed consent was obtained from all patients for
being included in the study.

References

1. International Diabetes Federation (2015) IDF diabetes Atlas 2015,
7th edn. International Diabetes Federation, Brussels

@ Springer

10.

11.

12.

13.

14.

15.

16.

Alberti KG, Zimmet PZ (1998) Definition, diagnosis and classi-
fication of diabetes mellitus and its complications. Part 1: diag-
nosis and classification of diabetes mellitus provisional report
of a WHO consultation. Diabet Med 15(7):539-553. https://
doi.org/10.1002/(SICI)1096-9136(199807)15:7%3C539::AID-
DIA668%3E3.0.CO;2-S

Scollan-Koliopoulos M, Bleich D, Rapp KJ et al (2013)
Health-related quality of life, disease severity, and anticipated
trajectory of diabetes. Diabetes Educ 39:83-91. https://doi.
org/10.1177/0145721712467697

Timar R, Velea PI, Timar B et al (2016) Factors influencing
the quality of life perception in patients with type 2 diabetes
mellitus. Patient Prefer Adherence 10:2471-2477. https://doi.
org/10.2147/PPA.S124858

Bommer C, Heesemann E, Sagalova V et al (2017) The global
economic burden of diabetes in adults aged 2079 years: a cost-
of-illness study. Lancet Diabetes Endocrinol 5:423-430. https
://doi.org/10.1016/S2213-8587(17)30097-9

Morrish NJ, Wang S-L, Stevens LK et al (2001) Mortality and
causes of death in the WHO multinational study of vascular dis-
ease in diabetes. Diabetologia 44:S14. https://doi.org/10.1007/
PL00002934

Chen L, Magliano DJ, Zimmet PZ (2011) The worldwide epi-
demiology of type 2 diabetes mellitus—present and future
perspectives. Nat Rev Endocrinol 8:228-236. https://doi.
org/10.1038/nrendo.2011.183

Ausili D, Bulgheroni M, Ballatore P et al (2017) Self-care, qual-
ity of life and clinical outcomes of type 2 diabetes patients: an
observational cross-sectional study. Acta Diabetol 54:1001-
1008. https://doi.org/10.1007/s00592-017-1035-5

Song M (2010) Diabetes mellitus and the importance of self-
care. J Cardiovasc Nurs 25:93-98. https://doi.org/10.1097/
JCN.0b013e3181c5a364

Powers MA, Bardsley J, Cypress M et al (2015) Diabetes self-
management education and support in type 2 diabetes: a joint
position statement of the American Diabetes Association, the
American Association of Diabetes Educators, and the Academy
of Nutrition and Dietetics. Diabetes Care 38:1372-1382. https
://doi.org/10.2337/dc15-0730

Mashitani T, Hayashino Y, Okamura S et al (2015) Diabetes
treatment-related quality of life is associated with levels of
self-care activities in insulin injection among Japanese patients
with type 2 diabetes: diabetes Distress and Care Registry at
Tenri (DDCRT 8). Acta Diabetol 52:639—-647. https://doi.
org/10.1007/s00592-015-0725-0

Riandini T, Wee HL, Khoo EYH et al (2018) Functional sta-
tus mediates the association between peripheral neuropathy
and health-related quality of life in individuals with diabe-
tes. Acta Diabetol 55:155-164. https://doi.org/10.1007/s0059
2-017-1077-8

Rossi MC, Candido R, Ceriello A et al (2015) Trends over 8 years
in quality of diabetes care: results of the AMD annals continuous
quality improvement initiative. Acta Diabetol 52:557-571. https
://doi.org/10.1007/5s00592-014-0688-6

Karbalaeifar R, Kazempour-Ardebili S, Amiri P et al (2016)
Evaluating the effect of knowledge, attitude and practice on
self-management in patients with type 2 diabetes. Acta Diabetol
53:1015-1023. https://doi.org/10.1007/s00592-016-0905-6
Riegel B, Jaarsma T, Stromberg A (2012) A middle-range theory
of self-care of chronic illness. ANS Adv Nurs Sci 35:194-204.
https://doi.org/10.1097/ANS.0b013e318261blba

Vellone E, Pancani L, Greco A et al (2016) Self-care confi-
dence may be more important than cognition to influence self-
care behaviors in adults with heart failure: testing a mediation
model. Int J Nurs Stud 60:191-199. https://doi.org/10.1016/j.ijnur
stu.2016.04.016


https://doi.org/10.1002/(SICI)1096-9136(199807)15:7%3C539::AID-DIA668%3E3.0.CO;2-S
https://doi.org/10.1002/(SICI)1096-9136(199807)15:7%3C539::AID-DIA668%3E3.0.CO;2-S
https://doi.org/10.1002/(SICI)1096-9136(199807)15:7%3C539::AID-DIA668%3E3.0.CO;2-S
https://doi.org/10.1177/0145721712467697
https://doi.org/10.1177/0145721712467697
https://doi.org/10.2147/PPA.S124858
https://doi.org/10.2147/PPA.S124858
https://doi.org/10.1016/S2213-8587(17)30097-9
https://doi.org/10.1016/S2213-8587(17)30097-9
https://doi.org/10.1007/PL00002934
https://doi.org/10.1007/PL00002934
https://doi.org/10.1038/nrendo.2011.183
https://doi.org/10.1038/nrendo.2011.183
https://doi.org/10.1007/s00592-017-1035-5
https://doi.org/10.1097/JCN.0b013e3181c5a364
https://doi.org/10.1097/JCN.0b013e3181c5a364
https://doi.org/10.2337/dc15-0730
https://doi.org/10.2337/dc15-0730
https://doi.org/10.1007/s00592-015-0725-0
https://doi.org/10.1007/s00592-015-0725-0
https://doi.org/10.1007/s00592-017-1077-8
https://doi.org/10.1007/s00592-017-1077-8
https://doi.org/10.1007/s00592-014-0688-6
https://doi.org/10.1007/s00592-014-0688-6
https://doi.org/10.1007/s00592-016-0905-6
https://doi.org/10.1097/ANS.0b013e318261b1ba
https://doi.org/10.1016/j.ijnurstu.2016.04.016
https://doi.org/10.1016/j.ijnurstu.2016.04.016

Acta Diabetologica (2018) 55:691-702

701

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Jaarsma T, Cameron J, Riegel B, Stromberg A (2017) Factors
related to self-care in heart failure patients according to the
middle-range theory of self-care of chronic illness: a literature
update. Curr Heart Fail Rep 14:71-77. https://doi.org/10.1007/
s11897-017-0324-1

Riegel B, Dickson VV (2008) A situation-specific theory of
heart failure self-care. J Cardiovasc Nurs 23:190-196. https://
doi.org/10.1097/01.JCN.0000305091.35259.85

Clari M, Matarese M, Ivziku D, De Marinis MG (2017) Self-care
of people with chronic obstructive pulmonary disease: a meta-
synthesis. Patient. https://doi.org/10.1007/s40271-017-0218-z
Ausili D, Rebora P, Di Mauro S et al (2016) Clinical and socio-
demographic determinants of self-care behaviours in patients with
heart failure and diabetes mellitus: a multicentre cross-sectional
study. Int J Nurs Stud 63:18-27. https://doi.org/10.1016/j.ijnur
stu.2016.08.006

Vellone E, Fida R, D’Agostino F et al (2015) Self-care confi-
dence may be the key: a cross-sectional study on the association
between cognition and self-care behaviors in adults with heart
failure. Int J Nurs Stud 52:1705-1713. https://doi.org/10.1016/j.
ijnurstu.2015.06.013

Gomersall T, Madill A, Summers LKM (2011) A metasynthe-
sis of the self-management of type 2 diabetes. Qual Health Res
21:853-871. https://doi.org/10.1177/1049732311402096
Bohanny W, Wu S-FV, Liu C-Y et al (2013) Health literacy, self-
efficacy, and self-care behaviors in patients with type 2 diabe-
tes mellitus. ] Am Assoc Nurse Pract 25:495-502. https://doi.
org/10.1111/1745-7599.12017

Coyle ME, Francis K, Chapman Y (2013) Self-management
activities in diabetes care: a systematic review. Aust Health Rev
37:513. https://doi.org/10.1071/AH13060

O’Shea MP, Teeling M, Bennett K (2014) Comorbidity, health-
related quality of life and self-care in type 2 diabetes: a cross-
sectional study in an outpatient population. Ir J Med Sci 1971
184:623-630. https://doi.org/10.1007/s11845-014-1190-4
Bonner T, Foster M, Spears-Lanoix E (2016) Type 2 diabetes-
related foot care knowledge and foot self-care practice interven-
tions in the United States: a systematic review of the literature.
Diabet Foot Ankle. https://doi.org/10.3402/dfa.v7.29758
Koponen AM, Simonsen N, Suominen S (2017) Determinants of
physical activity among patients with type 2 diabetes: the role of
perceived autonomy support, autonomous motivation and self-
care competence. Psychol Health Med 22:332-344. https://doi.
org/10.1080/13548506.2016.1154179

Clark ML, Utz SW (2014) Social determinants of type 2 diabetes
and health in the United States. World J Diabetes 5:296-304. https
://doi.org/10.4239/wjd.v5.13.296

Hyman I, Shakya Y, Jembere N et al (2017) Provider- and patient-
related determinants of diabetes self-management among recent
immigrants: implications for systemic change. Can Fam Physician
63:¢137

LuY, XuJ, Zhao W, Han H-R (2016) Measuring self-care in per-
sons with type 2 diabetes: a systematic review. Eval Health Prof
39:131-184. https://doi.org/10.1177/0163278715588927
Caro-Bautista J, Martin-Santos FJ, Morales-Asencio JM (2014)
Systematic review of the psychometric properties and theoreti-
cal grounding of instruments evaluating self-care in people with
type 2 diabetes mellitus. J Adv Nurs 70:1209-1227. https://doi.
org/10.1111/jan.12298

American Diabetes Association (2016) Standards of medical
care in diabetes. Diabetes Care 39(Suppl.1):S6-S12. https://doi.
org/10.2337/dc16-S004

Karimy M, Araban M, Zareban I et al (2016) Determinants of
adherence to self-care behavior among women with type 2 dia-
betes: an explanation based on health belief model. Med J Islam
Repub Iran 30:368

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

Ouyang C-M, Dwyer JT, Jacques PF et al (2015) Determinants
of dietary self-care behaviours among Taiwanese patients with
type 2 diabetes. Asia Pac J Clin Nutr 24:430-437

Walker RJ, Gebregziabher M, Martin-Harris B, Egede LE
(2014) Independent effects of socioeconomic and psychologi-
cal social determinants of health on self-care and outcomes in
type 2 diabetes. Gen Hosp Psychiatry 36:662—668. https://doi.
org/10.1016/j.genhosppsych.2014.06.011

Ausili D, Barbaranelli C, Rossi E et al (2017) Development and
psychometric testing of a theory-based tool to measure self-care
in diabetes patients: the self-care of diabetes inventory. BMC
Endocr Disord. https://doi.org/10.1186/s12902-017-0218-y
Nicolucci A, Kovacs Burns K, Holt RIG et al (2013) Diabe-
tes Attitudes, Wishes and Needs second study (DAWN2™):
cross-national benchmarking of diabetes-related psychosocial
outcomes for people with diabetes. Diabet Med J Br Diabet
Assoc 30:767-777. https://doi.org/10.1111/dme.12245

Egan AM, Mahmood WAW, Fenton R et al (2013) Barriers to
exercise in obese patients with type 2 diabetes. QJM Mon J
Assoc Physicians 106:635-638. https://doi.org/10.1093/qjmed
/hct075

Naegeli AN, Stump TE, Hayes RP (2010) A psychometric evalua-
tion of the Diabetes Symptom Checklist-Revised (DSC-R) cogni-
tive distress, fatigue, hyperglycemia, and hypoglycemia subscales
in patients with type 1 and type 2 diabetes. Diabetes Metab Syndr
Obes Targets Ther 3:27-30

van Puffelen AL, Heijmans MJWM, Rijken M et al (2015) Illness
perceptions and self-care behaviours in the first years of living
with type 2 diabetes; does the presence of complications mat-
ter? Psychol Health 30:1274-1287. https://doi.org/10.1080/08870
446.2015.1045511

Riegel B, Dickson VYV, Faulkner KM (2016) The situation-specific
theory of heart failure self-care: revised and updated. J Cardiovasc
Nurs 31:226-235. https://doi.org/10.1097/JCN.000000000000024
4

Lee Y-J, Shin S-J, Wang R-H et al (2016) Pathways of empow-
erment perceptions, health literacy, self-efficacy, and self-care
behaviors to glycemic control in patients with type 2 diabetes mel-
litus. Patient Educ Couns 99:287-294. https://doi.org/10.1016/j.
pec.2015.08.021

Reisi M, Mostafavi F, Javadzade H et al (2016) Impact of health
literacy, self-efficacy, and outcome expectations on adherence to
self-care behaviors in iranians with type 2 diabetes. Oman Med J
31:52-59. https://doi.org/10.5001/0m;j.2016.10

Yee LM, McGuire JM, Taylor SM et al (2016) Factors promot-
ing diabetes self-care among low-income, minority pregnant
women. J Perinatol Off J Calif Perinat Assoc 36:13-18. https://
doi.org/10.1038/jp.2015.134

Cocchieri A, Riegel B, D’Agostino F et al (2015) Describing self-
care in Italian adults with heart failure and identifying determi-
nants of poor self-care. Eur J Cardiovasc Nurs 14:126-136. https
://doi.org/10.1177/1474515113518443

Caruso R, Arrigoni C, Magon A et al (2017) Health determinants
in Italian type 2 diabetes mellitus (T2DM) patients: a critical gen-
der differences analysis. J Res Gend Stud 7:93-108. https://doi.
org/10.22381/JRGS7220176

McCollum M, Hansen LB, Lu L, Sullivan PW (2005) Gender dif-
ferences in diabetes mellitus and effects on self-care activity. Gend
Med 2:246-254. https://doi.org/10.1016/S1550-8579(05)80054-3
Weinger K, Beverly EA, Smaldone A (2014) Diabetes self-care
and the older adult. West J Nurs Res 36:1272-1298. https://doi.
org/10.1177/0193945914521696

Compean Ortiz LG, Del Angel Pérez B, Reséndiz Gonzilez E et al
(2016) Self-care behaviors and glycemic control in low-income
adults in México with type 2 diabetes mellitus may have implica-
tions for patients of Mexican heritage living in the United States.

@ Springer


https://doi.org/10.1007/s11897-017-0324-1
https://doi.org/10.1007/s11897-017-0324-1
https://doi.org/10.1097/01.JCN.0000305091.35259.85
https://doi.org/10.1097/01.JCN.0000305091.35259.85
https://doi.org/10.1007/s40271-017-0218-z
https://doi.org/10.1016/j.ijnurstu.2016.08.006
https://doi.org/10.1016/j.ijnurstu.2016.08.006
https://doi.org/10.1016/j.ijnurstu.2015.06.013
https://doi.org/10.1016/j.ijnurstu.2015.06.013
https://doi.org/10.1177/1049732311402096
https://doi.org/10.1111/1745-7599.12017
https://doi.org/10.1111/1745-7599.12017
https://doi.org/10.1071/AH13060
https://doi.org/10.1007/s11845-014-1190-4
https://doi.org/10.3402/dfa.v7.29758
https://doi.org/10.1080/13548506.2016.1154179
https://doi.org/10.1080/13548506.2016.1154179
https://doi.org/10.4239/wjd.v5.i3.296
https://doi.org/10.4239/wjd.v5.i3.296
https://doi.org/10.1177/0163278715588927
https://doi.org/10.1111/jan.12298
https://doi.org/10.1111/jan.12298
https://doi.org/10.2337/dc16-S004
https://doi.org/10.2337/dc16-S004
https://doi.org/10.1016/j.genhosppsych.2014.06.011
https://doi.org/10.1016/j.genhosppsych.2014.06.011
https://doi.org/10.1186/s12902-017-0218-y
https://doi.org/10.1111/dme.12245
https://doi.org/10.1093/qjmed/hct075
https://doi.org/10.1093/qjmed/hct075
https://doi.org/10.1080/08870446.2015.1045511
https://doi.org/10.1080/08870446.2015.1045511
https://doi.org/10.1097/JCN.0000000000000244
https://doi.org/10.1097/JCN.0000000000000244
https://doi.org/10.1016/j.pec.2015.08.021
https://doi.org/10.1016/j.pec.2015.08.021
https://doi.org/10.5001/omj.2016.10
https://doi.org/10.1038/jp.2015.134
https://doi.org/10.1038/jp.2015.134
https://doi.org/10.1177/1474515113518443
https://doi.org/10.1177/1474515113518443
https://doi.org/10.22381/JRGS7220176
https://doi.org/10.22381/JRGS7220176
https://doi.org/10.1016/S1550-8579(05)80054-3
https://doi.org/10.1177/0193945914521696
https://doi.org/10.1177/0193945914521696

702

Acta Diabetologica (2018) 55:691-702

50.

51.

Clin Nurs Res 25:120-138. https://doi.org/10.1177/1054773815
586542

Dickson VV, McCauley LA, Riegel B (2008) Work-heart bal-
ance: the influence of biobehavioral variables on self-care among
employees with heart failure. AAOHN J Off J] Am Assoc Occup
Health Nurses 56:63-73 (quiz 74-76)

Sicuro J, Charrier L, Berchialla P et al (2014) Self-management
education by group care reduces cardiovascular risk in patients
with type 2 diabetes: analysis of the ROMEO clinical trial: fig-
ure 1. Diabetes Care 37:€192—-e193. https://doi.org/10.2337/
dc14-1054

@ Springer

52.

53.

Ahmed AT, Karter AJ, Liu J (2006) Alcohol consumption is
inversely associated with adherence to diabetes self-care behav-
iours. Diabet Med J Br Diabet Assoc 23:795-802. https://doi.org
/10.1111/5.1464-5491.2006.01878.x

Nagrebetsky A, Brettell R, Roberts N, Farmer A (2014) Smoking
cessation in adults with diabetes: a systematic review and meta-
analysis of data from randomised controlled trials. BMJ Open
4:¢004107. https://doi.org/10.1136/bmjopen-2013-004107


https://doi.org/10.1177/1054773815586542
https://doi.org/10.1177/1054773815586542
https://doi.org/10.2337/dc14-1054
https://doi.org/10.2337/dc14-1054
https://doi.org/10.1111/j.1464-5491.2006.01878.x
https://doi.org/10.1111/j.1464-5491.2006.01878.x
https://doi.org/10.1136/bmjopen-2013-004107

	Socio-demographic and clinical determinants of self-care in adults with type 2 diabetes: a multicentre observational study
	Abstract
	Aims 
	Methods 
	Results 
	Conclusions 

	Introduction
	Methods
	Sample
	Measurement
	Statistical analysis

	Results
	Discussion
	Strengths and limitations

	Conclusion
	References




