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Purpose. To explore the factors involved in adherence to self-care behaviors in patients with type 1 diabetes. Materials and
Methods. Patients with type 1 diabetes (age range: 14-71 years) were invited to participate at seven Spanish hospitals. They
completed a dossier which recorded sociodemographic and clinical variables and also measured personality variables,
emotional state, beliefs, and concerns regarding the illness, by means of questionnaires. Results. A total of 428 patients
with type 1 diabetes were included (58% women, age 36 (11.8) years, diabetes duration 18.3 (10.2) years, HbAlc 7.9
+/-1.3%). A total of 60.1% of patients found it difficult to follow the treatment recommendations for the care of their
disease. The reasons given were mood (25.2%), lack of motivation (13.4%), work (12%), and economic difficulties (3.8%).
Other personal reasons were reported by 5.7%. Motivation, training in diabetes management, importance the patient
attributed to the disease, and self-efficacy were the variables that predicted adherence to self-care behaviors, together
accounting for 32% of its variance. Anxiety and depression were highly prevalent in this study population (57.1% and
23.1%, respectively) and were associated with lower adherence. Conclusion. In the present study assessing patients with
type 1 diabetes, motivation, training in diabetes management, beliefs regarding the disease, and self-efficacy were the main
contributors to adherence to self-care behaviors. On the other hand, anxiety and depression were highly prevalent and
associated with lower adherence. Thus, supplementing therapeutic education with strategies designed to raise levels of
motivation, discussion of beliefs about the disease, and encouragement of self-efficacy might be a useful way to increase
patient involvement in self-care.

1. Introduction tions, the need to count carbohydrates in the diet, exercise,

hypoglycemia prevention and treatment, and the constant

Type 1 diabetes is a difficult disease to treat successfully, as ~ need to make decisions regarding dose calculation require a
even the most motivated patients find it hard to meet all ~ high level of commitment from patients every day of their
the demands of self-management. The numerous finger  lives [1, 2]. The goal in diabetes treatment is to achieve a bal-
pricks to measure glucose levels, the multiple insulin injec-  ance: that is, to perform daily self-care tasks adequately in
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order to optimize glycemic control without allowing the
condition to interfere with and limit the patient’s everyday
life [3].

In recent years, many of the therapeutic advances have
indeed focused on making it easier for patients to live with
diabetes. Some examples of these are the emergence of
new technologies, the development of drugs with lower risk
of hypoglycemia, and educational programs that promote a
flexible diet [4]. Despite the improvements in the level of
patient education, however, adherence remains low [5],
especially with regard to recommendations that require life-
style changes, such as glucose monitoring and carbohydrate
counting [6].

Adherence is a dynamic, multidimensional process in
which many factors play a part [7]. Demographic, psycholog-
ical, and social factors have been associated with adherence in
patients with diabetes [8]. Therapeutic education has also
proven to be an essential component of adherence to self-
care [9], but that alone does not guarantee patients’ full
involvement; they may internalize therapeutic recommenda-
tions but will then decide whether to adhere to them or not.
For all these reasons, it is important to be able to implement
strategies that support behavior change [10].

The concept of adherence has been widely discussed in
the literature, but the research has focused mainly on single
interventions, such as insulin therapy [11] or diet [12], or
selected associated variables, such as personality, beliefs
[13], self-efficacy, and social support [14]. Indeed, there are
many factors that can, directly or indirectly, influence disease
self-management [15, 16]. To our knowledge, there are no
previous studies assessing adherence to self-care in type 1
diabetes with a multifactorial approach.

The aim of the present study was to identify factors
that may promote or hinder adherence to self-care behaviors
in patients with type 1 diabetes. The information obtained
should help in the design of strategies to improve patients’
engagement with their treatment.

2. Materials and Methods

2.1. Participants and Procedure. This study was part of a
cross-sectional study in 7 hospitals in Spain: Complejo Hos-
pitalario Universitario Insular Materno-Infantil de Gran
Canaria, Hospital Universitario de Gran Canaria Doctor
Negrin, Hospital Universitario Germans Trias i Pujol in
Badalona, Hospital Universitario Ramén y Cajal in Madrid,
Hospital Universitario La Paz in Madrid, Hospital Univer-
sitario Parc Tauli in Sabadell, and the private clinic D-
Meédical, Madrid.

Patients diagnosed with type 1 diabetes and attending
outpatient clinics for routine visits in the Endocrinology
and Nutrition Services at the mentioned hospitals in Spain
were invited to participate, between November 2014 and
April 2016. The research project was led by the Complejo
Hospitalario Universitario Insular Materno-Infantil de Gran
Canaria, where most of the sample was recruited.

To assure representativeness, several weekdays were
selected before the start of the study, and all patients attend-
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ing their routine visits those days (and followed by different
physicians) were invited to participate.

Patients aged < 14 years, pregnant women, and people
who could not complete the dossier due to language prob-
lems were excluded from the study.

Patients were previously informed of the purpose of the
study and of the voluntary nature of participation and were
assured that the information provided would be treated con-
fidentially. They were given an informed consent form to
complete, as well as a dossier containing questions regarding
their sociodemographic and biomedical data and the ques-
tionnaires to measure psychosocial variables. Patients
completed the questionnaires in the waiting room, and a
researcher was available at all times to answer questions. This
study is part of a broader research project aimed at validating
a health-related quality of life questionnaire named ViDal,
specifically designed by the authors to measure health-
related quality of life in patients with type 1 diabetes [17].
The study was approved by the hospitals’ Ethics Committees.

3. Measures
3.1. Dependent Variable

3.1.1. Adherence to Self-Care Behaviors. The validated
Spanish version of the Diabetes Self-Care Inventory-Revised
version (SCI-R) [18] was used. This inventory consists of 15
items that refer to self-care behaviors in the treatment of dia-
betes, which are scored on a Likert scale ranging from
1 =“never” to 5="“always.” The scores are converted with a
formula, and the responses range from 0 to 100; higher scores
indicate higher levels of self-care.

3.2. Independent Variables

3.2.1. Sociodemographic and Biomedical Variables. A data
sheet was designed specifically for the study, and it covered
the following sociodemographic and clinical variables: sex,
age, level of education (illiterate, primary, secondary, and
university studies), employment situation, living arrange-
ments, duration of disease, type of drug treatment, glycemic
control (the most recent glycosylated hemoglobin (HbA1lc)
standardized against NGSP/DCCT), treatment with psycho-
active drugs, cardiovascular risk factors (diagnosis of hyper-
tension, dyslipidemia, smoking, and obesity), carbohydrate
count, presence and type of chronic complications and the
limitation they represented on participants’ daily lives, num-
ber of hypoglycemic episodes per week, and presence of acute
complications (admissions for severe hyperglycemia or
hypoglycemia). The medical variables were confirmed with
the patient’s medical history.

3.2.2. Level of Motivation and Barriers to Self-Care. Level of
motivation and barriers to self-care were measured through
the responses to the following item on the data collection
sheet: “Do you find it hard to follow the treatment recom-
mended for your diabetes?” Participants who answered yes
were asked to identify the barriers to self-care from amongst
several possible answers: economic difficulties, mood, work,
lack of motivation, not worth the effort, and other unidentified
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barriers. Motivation was measured through the responses to
the item “My level of motivation for self-managing my diabe-
tes” on a Likert scale (1 to 10).

3.2.3. Patients’ Perceptions of Their Knowledge of Diabetes.
Patients’ perceptions of their knowledge of diabetes were
measured from their responses to the following item on the
data collection sheet: “How would you rate your level of
training in diabetes management?” The answers were rated
on a Likert scale (1-10), higher scores implying better (self-
perceived) training. In addition, the following question was
made: “Does your level of training in diabetes make manage-
ment of the disease easier?” where the reply was yes or no.

3.2.4. Beliefs about the Disease. Beliefs about the disease were
measured assessing three aspects: level of disease awareness
(with the question “To what extent are you aware of the type
of disease you have?”); level of importance given to the dis-
ease (“Please score the importance you give the disease”);
and level of severity perceived (“Please score the severity to
attribute to the disease”). All three issues were rated on a
Likert scale (1-10), higher scores reflecting higher awareness,
importance, and severity, respectively.

3.2.5. Concern about Developing Complications in the Future.
The concern about developing complications in the future
was measured with the item “I'm worried about developing
chronic complications of diabetes in the future” (ViDal)
[17] on a Likert scale ranging from 1="“strongly disagree”
to 5= “strongly agree.” To calculate the percentage of patients
who were worried, those who answered “strongly agree” (5)
or “agree” (4) were considered.

3.2.6. Health-Related Quality of Life. Health-related quality of
life was measured with ViDal [17], which contains 34 items
grouped in four dimensions: interference of diabetes in daily
life, self-care, well-being, and worry about the disease. The
response format is a Likert scale ranging from 1= “strongly
disagree” to 5=“strongly agree.” A total score is obtained
for each subscale, a higher value indicating a higher level of
the respective aspect.

3.2.7. Personality

(i) Self-Efficacy. Self-efficacy was measured by the Spanish
version of the General Self-Efficacy Scale (GSE) [19]. This
scale measures respondents’ expectations about their ability
to cope adequately with a problematic situation. Responses
are recorded on a Likert scale (1 = “not at all” to 5 = “totally”),
and the score range is 1-50. High scores indicate a higher
perception of self-efficacy.

(ii) Affectivity. Affectivity was measured through a shortened
version of the Positive and Negative Affect Schedule
(PANAS) [20]. Positive affect (PA) represents the dimension
of pleasant emotions, reflecting the degree to which a person
feels enthusiastic, motivated, active, energetic, and so on. It is
related to extroversion and optimism. Negative affect (NA)
represents the dimension of unpleasant emotions, a variety
of aversive emotional states such as fear, inhibitions, insecu-

rities, frustration, and failure. People with high NA often
experience lack of interest, sadness, guilt, anger, fear, shame,
anxiety, and envy; NA is related to pessimism, stress, dissat-
isfaction, and negative self-appraisal. The PANAS has 10
items, five evaluating NA and five PA. The response format
is a Likert scale ranging from 0=“not at all” to
6 ="“completely” with an overall score ranging from 0 to 30
for each subscale.

(iii) Conscientiousness. Conscientiousness was measured
using the Spanish version of the subscale of the Big Five Inven-
tory (BFI-35) [21]. People with high scores on this dimension
are organized, self-disciplined, and perseverant. It consists of
seven items scored on a Likert scale (1 =“strongly disagree”
to 5= “strongly agree”) with an overall score ranging between
7 and 35.

3.2.8. Emotional State

(i) Symptoms of Anxiety and Depression. Symptoms of anxi-
ety and depression were measured with the Spanish version
of the Hospital Anxiety and Depression Scale (HADS) [22].
This 14-item scale assesses seven symptoms of anxiety and
seven of depression. The response format is a Likert scale
(0-3) and the score range for each subscale is 0-21. The score
was interpreted using the cutoffs established by the authors.
Scores of 0-7 indicate normality, 8-10 a probable case, and
11-21 a confirmed clinical case. In this study, we used the cut-
off point of 8.

(ii) Diabetes-Related Distress. The diabetes-related distress
was measured with the Spanish version of the Problem Areas
in Diabetes Scale (PAID) [23]. The PAID consists of 20 items
scored on a Likert scale (0="“not a problem” to 4="“a very
serious problem”). The scores are added together and multi-
plied by 1.25, generating a total score ranging from 0 to 100.
We used the cutoff set by the author [24].

(iii) Fear and Concern regarding Hypoglycemia. Fear and
concern regarding hypoglycemia were measured with two
items “I'm afraid of having hypoglycemias” and “I'm worried
about having hypoglycemias” (ViDal) [17] on a Likert scale
ranging from 1= “strongly disagree” to 5= “strongly agree.”
To calculate the percentage of patients who were afraid or
worried, those who answered “strongly agree” (5) or “agree”
(4) were considered.

3.2.9. Social Support. Social support was measured with the
Spanish version of the MOS-SSS Social Support Question-
naire [25]. This questionnaire has 20 items; the first has an
individual interpretation and the other 19 are measured on
a Likert scale and scored from 1=“never” to 5="“always.”
The score ranges from 19 to 95, with higher scores indicating
higher levels of perceived social support.

4. Statistical Analysis

Data were analyzed using SPSS version 23.0. (IBM Corp.,
Armonk, NY). All the variables studied were normally
distributed according to the Kolmogorov-Smirnov test.



Descriptives were calculated for all quantitative variables
(mean and standard deviation) and percentages and frequen-
cies for qualitative variables. Correlations were performed
using the Pearson correlation coefficient. For multiple com-
parisons, the Bonferroni correction was applied to control
for the probability of a type I error. Student’s t-test and
ANOVA were used to analyze the differences between
groups. The predictors of adherence to self-care behaviors
were analyzed using stepwise multiple linear regression.
Adherence to self-care behaviors on the SCI-R was estab-
lished as the dependent variable, and independent variables
were those related to beliefs regarding the disease, personal-
ity, emotional state, and training in disease management, in
order to identify the ones that require intervention to com-
plement therapeutic education: i.e., self-perceived level of
training, disease awareness, the importance the patient attri-
butes to the disease, motivation for self-care, PA, self-efficacy,
conscientiousness, anxiety, depression, and NA. To assess
collinearity, we calculated the correlation matrix and the var-
iance inflation factor (VIF) of each variable.

5. Results

A total of 428 people with type 1 diabetes aged between 14
and 71 years were enrolled at seven Spanish hospitals. The
characteristics of the sample are shown in Table 1.

Table 2 displays the mean scores, standard deviations,
and ranges of scores for each of the aspects measured and
shows that the self-perceived level of training was high:
92.7% of respondents answered “yes” to the question of
whether knowledge about diabetes facilitated self-care.

The level of motivation for self-care had a mean score
below 7. A total of 60.1% of patients found it difficult to
follow the treatment recommendations for the care of their
disease. The reasons given were mood (25.2%), lack of
motivation (13.4%), work (12%), and economic difficulties
(3.8%). Other personal reasons were reported by 5.7%.

5.1. Emotional State. With regard to emotional state, the
prevalence of anxiety was 57.1% (32.3% in probable cases
and 24.8% in clinical cases) and that of depression 23.1%
(14.6% in probable cases and 8.5% in clinical cases). Accord-
ing to the cutoff point established by the PAID, 48.1% of
patients suffered distress related to diabetes.

Fear of hypoglycemia was reported by 56.8% of patients
and frequent concern about the possibility of hypoglycemia
by 64.4%. A total of 80.7% of patients expressed concern
about developing chronic complications of diabetes later
in life.

5.2. Relationship between Adherence to Self-Care (SCI-R) and
the Study Variables. People who reported having difficulty
following treatment recommendations had lower scores on
the SCI-R (61.4 +15.1 vs. 72.3 + 11 (t =8.2; p <.001)), and
those who stated that the level of training in diabetes man-
agement enhanced their self-care scored higher (66.5 + 13.8
vs. 51.3 +20.8 (t ==5.5; p < .001)).

Adherence to self-care correlated with all the study vari-
ables with the exception of the level of education, self-
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TaBLE 1: Participants’ characteristics. N = 428.

Sex (% women) 58
Age (years)? 36 (11.8)
Duration of disease (years)? 18.3 (10.2)
HbAlc (%)? 7.9+1.3%
HbAlc (mmol/mol)? 63 +14.2
Insulin treatment (%)
Multiple injections 78.1
Pump 18.4
Carbohydrate counting (%) 67.5
At least one event (% of patients)
Mild hypoglycemia (weekly) 89.6
Severe hypoglycemia (any time) 31.1
Admission due to hyperglycemia (any time) 28.3
Drug treatment for depression or anxiety (%) 16
Cardiovascular risk factors (%) 41.7
Sedentary (%) 32.5
Complications (%) 30.9
Retinopathy 24.1
Nephropathy 9.2
Neuropathy 12.3
Macroangiopathy 3.5
Limited by complications (%) 9
Lives with (%)
Family 71.9
Partner 18.6
Alone 7.5
Other 2
Education (%)
Unqualified 1.2
Primary 30.4
Secondary 384
University 30
Occupation (%)
Student 14.9
Employed 55.7
Unemployed 22,6
Other 6.9

aData are expressed as mean (SD).

perceived severity, worry and fear of hypoglycemia, concern
about complications, diabetes related-distress, and the ViDal
worry subscale (see Figure 1).

5.3. Predictors of Self-Care in Type 1 Diabetes. The results of
the multivariate analysis are shown in Table 3. The set of four
predictor variables accounted for 32% of the variance of the
self-care variable (R* = 0.32). High scores for level of motiva-
tion, level of training in diabetes management, importance
given to the illness, and self-efficacy were associated with
higher scores for adherence to self-care behaviors.
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TABLE 2: Means (SD), minimum and maximum scores, scales, and Cronbach’s alpha for variables (N = 428).
Minimum Maximum Mean (SD) Score Cronbach’s alpha

Level of training in diabetes management 1 10 7.3 (1.6) 0-10

Level of motivation for self-care 1 10 6.6 (2.4) 1-10

Level of awareness of the disease 0 10 8.6 (1.6) 0-10

Level of importance given to the disease 0 10 8.3 (1.8) 0-10

Level of perceived severity 0 10 7.2 (2.2) 0-10

Self-efficacy 15 50 37.2 (6.7) 1-50 0.89
Conscientiousness 11 35 26.2 (4.8) 7-35 0.69
Positive affect 0 30 18.9 (6.3) 0-30 0.86
Negative affect 0 30 11.1 (6.7) 0-30 0.78
Anxiety 1 21 8.4 (3.0) 0-21 0.55
Depression 0 17 4.7 (3.7) 0-21 0.77
Diabetes-related distress 0 80 37.5(18.9) 0-100 0.94
Fear of hypoglycemia 1 3.5(1.3) 1-5

Concern about hypoglycemia 1 3.7 (1.1) 1-5

Concern about complications 1 4.1 (1.0) 1-5

Interference of diabetes (ViDal) 12 57 29 (9.8) 12-60 0.86
Self-care (ViDal) 15 55 41.6 (7.9) 11-55 0.84
Well-being (ViDal) 8 30 225 (5.1) 6-30 0.76
Worry about the disease (ViDal) 25 18.9 (4.1) 5-25 0.70
Social support 34 95 83.7 (12.5) 19-95 0.95
Self-care (SCI-R) 8.3 100 65.4 (15.1) 0-100 0.79

Motivation for
self-care

Disease
importance

Self-perceived
knowledge level

Disease awareness

Self-efficacy

Conscientiousness

Well-being (ViDal)

i
¥
S

Positive affect

Social support

Depression

Self-care (SCI-R)

HbAlc

Anxiety

Interference
(ViDal)

*** Negative affect

F1GURE 1: Significant correlations between adherence to self-care and the rest of the variables. N =428; ***p < .001. Bonferroni correction

was applied.

6. Discussion

The main contribution of this study is the identification of
psychosocial factors which determine the extent to which

people with type 1 diabetes engage with their health care.
Motivation, training in diabetes management, beliefs regard-
ing the disease, and self-efficacy were the main contributors
to adherence to self-care behaviors.
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TaBLE 3: Stepwise multiple linear regression analysis with dependent variable self-care (SCI-R) and the independent variables (N = 428).

Predictors B Standard error Beta t Sig. F R?
Model 1

Motivation for self-care 3.17 0.25 0.51 124 <0.001 155.70 (1,422) 0.26
Model 2

Motivation for self-care 2.86 0.26 0.46 10.89 <0.001 88.09 (2,421) 0.29
Level of training in diabetes 1.56 0.40 0.16 3.90 <0.001

Model 3

Motivation for self-care 2.36 0.29 0.38 8.09 <0.001 64.82 (3,420) 0.31
Level of training in diabetes 1.49 0.39 0.16 3.77 <0.001

Level of importance given to disease 1.37 0.38 0.16 3.62 <0.001

Model 4

Motivation for self-care 2.21 0.29 0.36 7.48 <0.001 51.36 (4,419) 0.32
Level of training in diabetes 1.44 0.39 0.15 3.68 <0.001

Level of importance given to disease 1.28 0.37 0.15 3.39 0.001

Self-efficacy 0.26 0.09 0.11 2.80 0.005

Although this is a topic that has been widely discussed in
the literature [8, 11, 26], to our knowledge, there are no stud-
ies that have assessed these variables together or considered
their possible interrelations. This multicenter study assesses
personality variables, emotional state, motivation, family
and social support, and belief systems in a wide and heteroge-
neous sample of patients.

Our results suggest that motivation is the most important
factor in self-care behaviors: the more motivated the patients
are with regard to their health care, the greater their adher-
ence. Indeed, prior interventions with motivational inter-
viewing, aimed at improving motivation, have shown
improvements in glycemic control in adolescents with type
1 diabetes [27-29].

The level of training in diabetes management is another
important factor. Patients in this study have a high self-
perceived level of training, which facilitates the management
of their diabetes and increases adherence to self-care.

Beliefs regarding health may also affect the extent to
which people engage in the care of their disease. Patients
who have a greater awareness of their disease and attribute
importance to it present higher levels of adherence to self-
care and better glycemic control, as do patients who are
particularly concerned about developing hypoglycemia or
chronic complications. Indeed, the lack of awareness may
be an underlying factor affecting self-care attitudes and
practices [30]. Previous studies have supported the role of
beliefs in self-care behaviors in diabetes [31, 32] and in
heart failure [33].

As for self-efficacy, we found an association between
higher scores in this variable and greater adherence, in agree-
ment with earlier studies in type 1 diabetes [14, 34, 35].
Although its contribution to the explanatory model of adhe-
sion is small, self-efficacy is closely related to training and
motivation and may have a mediating effect. Self-reliance is
the key to implementing what one has learned and also facil-
itates decision-making. In fact, it has proven to be a predictor
of response to motivational interviewing [27]. Other person-

ality variables such as conscientiousness, PA, and NA showed
weak correlations in the bivariate analysis and did not enter
the multivariate analysis as significant factors. Previous stud-
ies have associated conscientiousness [36] and PA [37, 38]
with glycemic control.

In our study, although patients reported a high level of
training in diabetes management, more than half reported
having difficulty following treatment recommendations. This
was not only due to a lack of motivation, but also because of
problems related to their emotional state. Using the estab-
lished cutoffs, the prevalence on anxiety and depression was
high in our patients (57.1% and 23.1%, respectively), more
than double the prevalence found in background population
[39] and similar to [40] or higher than [41] other studies per-
formed in people with type 1 diabetes [42]. In agreement with
other authors, people with high scores on anxiety [40] and
depression [43, 44] had lower adherence to self-care behav-
iors. However, in disagreement with a previous report, we
found no significant correlation between diabetes-related dis-
tress (PAID) and adherence to self-care behaviors [45]. Emo-
tional state proved to be an obstacle to the effectiveness of an
educational intervention in patients with heart failure [46],
and a reduction in depressive symptoms was associated with
improved metabolic control in type 1 diabetes [43].

Negative emotional status can be a major barrier and can
interfere with motivation for self-care. Cognitive behavioral
therapy (CBT) has been shown to improve adherence and
depression and glycemic control and raise levels of self-care
in patients with type 2 diabetes [47] and has also shown to
reduce depressive symptoms and diabetes-related anxiety in
adults with type 1 diabetes [48].

In the present study, adherence to self-care was asso-
ciated with more social support, in agreement with previ-
ous evidence [14, 49] and with health-related quality of
life [50, 51].

To identify the factors associated with adherence to self-
care behaviors is very relevant in type 1 diabetes. Indeed, the
American Diabetes Association [52] recommends assessing
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patients’ emotional state, health-related quality of life, and
disease-related beliefs in their routine visits. This assessment
can be used to design strategies that approach these aspects.
In fact, interventions that consider several factors simulta-
neously, such as emotional, social, and family issues, have
proven to be more efficacious in improving adherence than
single approaches [53].

We are aware that our study has some limitations. Some
variables such as motivation and fear of hypoglycemia were
measured with a single item, although the prevalence of fear
of hypoglycemia was similar to that reported by other studies
which used the FH-15 scale [54]. In addition, it was the
patients themselves who reported their level of training, as
well as other issues. This is a subjective impression and
patients may or may not have provided sincere answers.
The presence of a researcher during the completion of the
questionnaires assured that the patients themselves com-
pleted them and allowed for clarifications to be made if
needed. Finally, we did not take into account the patients’
economic situation, but we are aware that this can influence
self-care behaviors. However, our study was aimed at identi-
tying factors that might be modified in clinical practice.

7. Conclusion

In the present study assessing patients with type 1 diabetes,
motivation, training in diabetes management, beliefs regard-
ing the disease, and self-eflicacy were the main contributors
to adherence to self-care behaviors. On the other hand, anx-
iety and depression were highly prevalent and associated
with lower adherence.
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