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Background: For patients with diabetes mellitus, self-care is crucial because 
it prevents complications and helps preserve quality of life. Clinicians and 
researchers require effective tools for assessing self-care behaviors across 
various dimensions to identify individual needs and maximize resource 
allocation. The aim of this study was to evaluate the validity and reliability of the 
Spanish version of the Self-Care of Diabetes Inventory (SCODI).

Methods: Two hundred eighteen participants with DMT1 and DMT2 who were 
recruited through convenience sampling from a university hospital participated 
in our cross-sectional study. After translation and cultural adaptation, the 
enrolled patients answered the questions. We performed an exploratory factor 
analysis (EFA) on each of the SCODI scales and Confirmatory factor analysis 
(CFA) was performed using our models which appropriate fit indices.

Results: The original structure of the four-dimensions tool was confirmed. 
The overall consistency across the four scales was assessed by Cronbach’s 
alpha: self-care maintenance (0.766), self-care monitoring (0.790), self-care 
management (0.771), and self-care confidence (0.936). The model fit yielded 
a chi-square index of 1.028 with 773 degrees of freedom. Confirmatory factor 
analysis showed a good fit, thereby affirming the reliability of the model.

Conclusion: The internal consistency and reliability of the SCODI Spanish 
version are deemed adequate. This tool is appropriate when it is desired to 
evaluate the self-care practices of Spanish persons suffering from diabetes due 
to its good psychometric qualities.
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1 Introduction

Diabetes mellitus (DM) is considered a global public health 
problem (1). Although it is a non-communicable pathology, it has 
reached the status of a pandemic disease because of its instantaneous 
spread (2). According to the tenth edition of the IDF Diabetes Atlas, 
the worldwide prevalence of diabetes was estimated to be 9.3% in 
2019, with 463 million people living with the disease (3). Furthermore, 
the prevalence of diabetes is projected to increase to 10.2% 
(578 million) by 2030 and 10.9% (700 million) by 2045 (4). In Spain, 
the prevalence has reached 14.8% of the adult population, ranking it 
second highest in Europe according to IDF (3).

DM and its complications are relevant components that contribute 
significantly to morbidity and premature death (5). Stroke, diabetic 
nephropathy, neuropathy, retinopathy, cardiovascular diseases, 
pregnancy problems, low quality of life, heavy financial burden, and 
an increased chance of dying young are all linked to DM (6). As far as 
premature mortality due to other relevant non-communicable 
pathologies is reducing, deaths attributable to DM have increased by 
5% (7). The great negative impact of DM on communities and on the 
sustainability of the different healthcare systems means that its 
treatment and prevention have become a shared universal priority (8).

For those with DM, it is crucial to maintain an active lifestyle, a 
nutritious diet, follow-up appointments, screening tests, blood glucose 
monitoring, and daily insulin administration when needed; these 
actions can be  summed up as self-care (9). Given that self-care 
improves quality of life and metabolic control, and reduces 
hospitalizations, mortality rates and the risk of diabetic complications 
(diabetic foot, diabetic retinopathy, diabetic neuropathy and diabetic 
renal pathology), it is evident that it should become one of the most 
relevant strategies in the treatment of DM (10). According to the 
World Health Organization, self-care is “the ability of individuals, 
families and communities to promote health, prevent disease, 
maintain health and cope with illness and disability” (11). Jaarsma 
et al. (12) advise using theory to create a framework for planning and 
evaluation when creating self-care interventions. However, this is 
often not done. As an example, we  can observe the lack of 
conceptualization and measurement of self-care in Canadian and 
American studies, indicating the need for further studies to define 
self-care accurately and develop a theoretical framework for self-care 
in DM. They recommended studying Riegel’s concept of self-care as a 
perfect basis for use in patient care and research (13).

The “process of health maintenance through health promotion 
and disease management practices” (14) with or without the assistance 
of a health professional is what is meant to be understood by self-care, 
according to Riegel’s “middle-range theory of self-care of chronic 
illness” (11). The capacity to identify individuals at risk of unfavorable 
outcomes is greatly aided by the availability of valid and trustworthy 
instruments to evaluate diabetic self-care (15). At present, there are at 
least 16 accessible tools for assessing self-care in DM (16). Ten tools 
are unidimensional, focusing only on aspects such as caloric intake or 
exercise (17). The remaining tools are multi-dimensional. Of these, the 
two most popular were created before 2005 and have not been updated 
with new clinical data. Of the six, only two (16, 17) employ a clear 
theoretical framework and do not measure diabetes self-care behaviors 
(18, 19). Several systematic reviews have pointed out that there is 
insufficient data to support a sound theoretical framework or 
validation procedure. Therefore, a theoretically grounded and 

psychometrically reliable instrument is needed to assess diabetes self-
care (16, 17).

Based on the “middle-range theory of self-care of chronic illness,” 
Ausili et al. developed the “Self-Care Diabetes Inventory” (SCODI) in 
2017. It has been clinically revised and shown to be  a valid and 
trustworthy tool for measuring diabetics’ self-care. Multidimensional 
model-based reliabilities were between 0.81 (maintenance) and 0.89 
(confidence). Significant associations were found between self-care 
maintenance and HbA1c (p = 0.02) and between self-care monitoring 
and diabetes complications (p = 0.04). May be useful for academics as 
well as medical professionals (20). Key aspects of the theory measured 
by the tool include maintenance, monitoring, management and 
confidence. Maintenance consists of behaviors aimed at preserving 
health, mental and physical balance, or improving well-being through 
exercise, nutrition, or medication. Self-care monitoring involves 
“listening to the body,” i.e., watching and analyzing signals and cues, 
including blood glucose monitoring. It is the connection between the 
maintenance and management of self-care. The responsive actions a 
person takes in response to signals and cues, including hypo- or 
hyperglycemia, are self-care management (e.g., adding more insulin). 
Confidence is a component that greatly influences self-care 
maintenance, monitoring, and management; however, it is not an 
element of self-care. It shows persistence despite difficulties and 
confidence in one’s own ability to practice self-care (9, 10, 20). In sets 
of people with T1DM and T2DM, the SCODI demonstrates the same 
dimensionality, with little variation in factor loadings for each 
component and each scale, and excellent reliability for each scale in 
the two sets (9).

The SCODI is in the public domain and is freely available on the 
Internet in 14 languages.1 It has been shown to be generalizable to 
other cultures and languages (10, 21–23). Self-care habits are a 
reflection of language and culture (24). Therefore, it is necessary to 
translate, culturally adapt, and evaluate the psychometric properties 
of the SCODI in various languages and regions. It is common practice 
to adapt a tool from one language to another. To confirm equivalence, 
researchers must subsequently examine the psychometric qualities 
(25). At present, there is no validated Spanish version of the SCODI, 
despite Spanish being the second most spoken language globally and 
the fourth in terms of the total number of speakers (26). The purpose 
of this work was to translate, adapt, and evaluate the psychometric 
properties of the Spanish version of the Self-Care Diabetes Inventory 
(SCODI).

2 Materials and methods

2.1 Study design

This study was a methodological and cross-sectional investigation 
aimed at assessing the validity and reliability of the SCODI (Self-Care 
of Diabetes Inventory, Monza, Italy), a Spanish translation of the 
Ausili et al. (20) self-care measures instrument for persons with DM.

Development of the SCODI Spanish version.

1 www.self-care-measures.com

https://doi.org/10.3389/fmed.2024.1423948
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
http://www.self-care-measures.com


Martínez-Tofé et al. 10.3389/fmed.2024.1423948

Frontiers in Medicine 03 frontiersin.org

The SCODI was converted from its English to Spanish version, 
and its psychometric properties were then tested. We employed the 
methodology outlined by Beaton et al. for cultural adaptation and 
large-scale translation, which involved several steps: translation, 
synthesis, back-translation, retro-synthesis, review of the translated 
version by a committee of professionals, and preliminary testing 
(27). Throughout the entire process, the indications of the original 
authors for the translation process and cultural adaptation to other 
languages of the tool were also respected at all times (self-care-
measures website). Therefore, the English version of SCODI was 
used as the basis for translation. Two advanced translators, with 
Spanish as their mother tongue, translated the SCODI freely. One 
was a health professional (nurse) familiar with the instrument and 
its properties, and the other was a linguist expert in the original 
language, without health knowledge. Two variants were obtained, 
which were combined into one Spanish version through a work 
session between translators and scholars. Then, two professional 
translators, with English as their native language, who had not 
previously observed the original version in English and had no 
knowledge of self-care, freely performed the back-translation by 
taking the new Spanish version of the SCODI to obtain the English 
version. The translation team and the researcher combined both 
variants into a final version in back-translated English, which was 
then sent to the original creator of the instrument for review of the 
transcription’s accuracy and acceptance. Finally, cognitive interviews 
were conducted with a sample of 30 people to implement minor 
changes in the final version.

2.2 Procedures and data analysis

A single-center cross-sectional study was carried out in northern 
Spain (Logroño, La Rioja). To confirm validity, different authors 
indicate that the appropriate and reliable sample size for factor analysis 
should be 5–10 persons per item (28). SCODI does not provide a 
global measure of self-care, but was designed as an inventory with four 
different constructs. The largest scale, with 12 items, is self-care 
maintenance, so a sample of 84 people would be adequate. However, 
to support a more stable analysis, and taking into account the original 
validation of SCODI and its international translations, we started with 
a minimum of 200 (10, 20–23). Convenience sampling was used, 
inviting all patients admitted between January 2022 and January 2023 
who attended the multipurpose surgical ward of the Hospital 
Universitario San Pedro de Logroño (the section where the study was 
authorized). The patients selected met the following requirements: 
medical diagnosis of T1D1 or T2DM, age of 18 years or older, signing 
the informed consent form, and understanding the objectives of the 
analysis. Participants with a medical diagnosis of DM less than 1 year 
old, and those with relevant cognitive impairment, judged by receiving 
less than four points on a “six item screener” questionnaire (29), were 
rejected. Clinical and demographic information was collected from 
each patient using a self-report questionnaire. In addition to the 
SCODI, we administered a sociodemographic questionnaire to collect 
information on the properties and components involved with MD, as 
well as other forms for parallel inquiries. The whole process was 
performed directly by trained technical staff.

Descriptive statistics were performed for both the primary 
sociodemographic and clinical characteristics of the sample 

(frequency and percentage) and for the SCODI item and subscale 
scores (mean, standard deviation, skewness, and kurtosis).

Subsequently, we performed exploratory factor analysis (EFA) in 
order to determine the number of latent constructs and the underlying 
factor structure of each SCODI scale.

For the EFA, we used principal axis factoring and ProMax oblique 
rotation. Data analysis was performed using Jamovi and IBM 
SPP-AMOS V24 (IBM Corporation, New Orchard Road Armonk, 
New York, NY, USA) (30–42).

2.3 Diabetes self-care inventory

All candidates completed all 40 items of the Spanish version of the 
SCODI, which was scored on a 5-point Likert scale. Since the SCODI 
is essentially a scale comprising four subscales that independently 
measure the four fundamental items of diabetes self-care according to 
Riegel’s middle-range theory (maintenance, monitoring, management, 
and confidence in self-care), it does not provide a single final score. 
According to the authors’ indications, we  have to perform the 
calculation of standardized scores for each of the four subscales.2 Each 
category receives a score ranging from 0 to 100, where higher scores 
correspond to better self-care. A threshold score of 70 for each 
measure has been used in prior research to distinguish between 
adequate and insufficient self-care (43). Using standardized scales 
allows comparison of different areas of self-care, identifying problems 
and associations.

2.4 Ethical considerations

The local research ethics committee of La Rioja approved the 
project (reference number CEImLAR P.I. 572). Before using the study 
instruments, each participant completed an informed consent form 
after being fully informed of the objectives of the analysis and of their 
ability to withdraw at any time. Cooperation was voluntary and the 
alphanumeric coding of each participant’s form with the data 
maintained anonymity and confidentiality throughout the study 
period. The same anonymous code identifies each individual in our 
database. The working protocol complied with the principles of the 
Declaration of Helsinki.

3 Results

A total of 218 people agreed to participate in the study by fulfilling 
the requirements. The sample’s average age was 54 years, with an equal 
distribution of males and females. The majority were married, had 
kids, lived with a spouse, and had either a primary or university 
education. All patients were diabetic, with a prevalence of 
hypertension in 45%, followed by peripheral vascular pathology 
(21%), congestive heart disease (20%), anemia (15.2%), and sleep 
apnea (14.3%). The majority seek diabetes assistance through health 
centers and outpatient facilities (Table 1).

2 https://self-care-measures.com/self-care-scoring-algorithm/
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Table  2 shows the descriptive analysis of the 40 items of the 
Spanish version of the SCODI for the sample of 218 persons with 
DM. In the first scale (items 1–12; self-care maintenance) the question 
“Do you take all your medications?”(SCODI12) obtained the highest 
score, while the question “Do you  dedicate time to physical 
exercise?”(SCODI2) obtained the lowest score. On the second scale 

TABLE 1 Lists the sample’s primary sociodemographic and clinical 
attributes (n  =  218).

Variables n %

Sex

Female 108 49.5

Male 110 50.5

Marital status

Single/unmarried 62 28.4

Married 120 55.0

Separated/divorced 18 8.3

Widowed 18 8.3

Education

Elementary 56 25.7

Secondary school 18 8.3

Diploma 41 18.8

Bachelor’s degree 26 11.9

University 77 35.3

Current occupation

No active 121 55.8

Active 96 44.2

Coexistence

Alone 33 15.2

Accompanied 184 84.8

Children

No 75 34.6

Yes 142 65.4

Economic status

Have more than enough to 

sustain life comfortably

48 22

Have sufficient means to 

support oneself

154 70.7

Lack of adequate resources to 

meet basic needs, facing 

ongoing hardship

16 7.3

Smoker

Yes 28 12.9

No 190 87.1

Drink alcohol

Yes 59 27

No 159 73

Diabetes-related hospitalizations

Yes 20 9.3

No 196 90.7

Body mass index

<18.5 5 2.3

18.5–24.99 96 45.1

25–29.99 73 34.3

(Continued)

TABLE 1 (Continued)

Variables n %

≥30 39 18.4

Type of diabetes

DM1 107 49

DM2 111 51

HbA1c

5–6.9% 124 56.9%

7–7.9% 71 32.5%

8–15.9% 23 10.6%

Charlson comorbidity index score

Mild 95 43.8

Moderate 37 17.1

Severe 86 39

Diabetes progression

Managed through diet alone 3 1.4

Without end-organ damage 200 91.8

With end-organ damage 15 6.8

Diabetes support services:

None

No 10 4.6

Yes 208 95.4

Health center visits

No 68 31.2

Yes 150 68.8

Daily hospital visits

No 212 97.2

Yes 6 2.8

Outpatient facilities

No 112 51.4

Yes 106 48.6

Telephone support

No 209 95.9

Yes 9 0.5

Telecare

No 217 99.5

Yes 1 0.5

Others (associations, support groups …)

No 209 95.9

Yes 9 4.1
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(items 13–20; self-care monitoring) the question “Do you regularly 
monitor your blood sucrose levels?” (SCODI 13) scored the highest, 
compared with the question “Do you  monitor your blood 

pressure?”(SCODI 15), which scored the lowest. “Do you measure 
your blood sucrose level once you  feel symptoms?”(SCODI21) 
received the highest score on the third scale (items 21–29; self-care 
management), and “Do you  ask a family member or friend for 
advice?” was the item with the lowest score (SCODI23). Finally, the 
question with the highest score on the fourth scale (items 30–40; 
confidence in self-care) was “Do you  take your medications 
correctly?” (SCODI32), and the question “Do you  comply with 
nutritional and physical activity advice?” (SCODI 31) received the 
lowest score.

Although respondents were more likely to have problems 
regulating self-care management (62.85 opinions; SD = 20.87), they 
also expressed high confidence in self-care (79.56 opinions, 
SD = 21.34). Table  3 presents the characteristics of the 4 SCODI 
subscales used in the Spanish version of the inventory.

The following are abbreviations: N-number of participants; 
SD-standard deviation; Lo-lowest value; Hi-highest; SCODI-Self-Care 
of Diabetes Inventory.

A factor analysis was performed by the principal component’s 
method with Varimax rotation. A KMO = 0.82 was obtained and 
Bartlet’s test of spheridicity was significant (p < 0.0001), fitting 
the model.

Cronbach’s alpha and discriminant powers. Cronbach’s alpha 
for the 4 subscales were as follows: self-care confidence = 0.936; 
self-care maintenance = 0.766; self-care monitoring = 0.790; and 
self-care management = 0.771. Table  4 shows the individual 
reliability of the SCODI questionnaire items. It is not necessary to 
change the scales of any of the questions because, as can be seen 
from the table, they contain positive discriminant powers (item-
total correlations).

Confirmation Factor Analysis (CFA). Taking the structure of the 
Spanish version of SCODI, both CFI (confirmatory fit index), TLI 
(Tucker-Lewis index), SRMR (standardized root mean square 
residual) and RMSEA (root mean square error of approximation) 
yielded adequate results for this composition. This enabled us to verify 
the 4-component tool’s original makeup.

Table 5 present the findings.
A CFI value of ≥0.95 indicates a good model fit, while values 

between 0.90 and 0.95 suggest a satisfactory fit. This measure assesses 
how much the proposed model improves the fit compared to a null 
model, with higher values indicating better fit to the data. Similarly, 
an SRMR close to <0.08 is considered a good fit, while values between 
0.08 and 0.10 are seen as acceptable; it represents the average difference 
between observed correlations and model predictions, with lower 
values indicating a more accurate fit. Regarding the RMSEA, a value 
of <0.06 indicates a strong fit, and values between 0.06 and 0.08 are 
considered acceptable; this measure takes into account both sample 
size and model complexity, and a low RMSEA suggests a good fit of 
the model to the data. Furthermore, the model’s chi-square index 
yielded a score of 1.028 with 773 degrees of freedom.

Figure  1 illustrates the confirmatory analysis of the Spanish 
version of the SCODI, displaying non-standardized factor loadings. 
The latent variables A, B, C, and D are utilized to represent theoretical 
constructs that cannot be directly measured but are instead inferred 
from other observable variables. The rectangles symbolize the 
questions of the SCODI, which act as the measurements for evaluating 
the latent variables. The arrows pointing from the latent variables to 
the observed variables indicate that the latent variables influence the 

TABLE 2 Descriptive factors data for the items included in the SCODI 
Spanish version.

Item Mean SD Skewness Kurtosis

SCODI1 3.67 1.29 −0.61 −0.78

SCODI2 2.84 1.66 0.14 −1.61

SCODI3 4.08 0.95 −1.01 0.63

SCODI4 3.39 1.18 −0.30 −0.73

SCODI5 4.30 1.19 −1.69 1.73

SCODI6 4.52 0.91 −2.43 6.54

SCODI7 4.24 1.37 −1.59 0.95

SCODI8 3.81 1.25 −0.77 −0.49

SCODI9 4.42 0.88 −1.64 2.34

SCODI10 4.70 0.83 −3.18 9.87

SCODI11 4.77 0.64 −3.19 10.73

SCODI12 4.79 0.58 −3.49 14.13

SCODI13 4.46 1.09 −2.06 3.21

SCODI14 3.80 1.26 −0.82 −0.36

SCODI15 3.38 1.38 −0.34 −1.01

SCODI16 3.64 1.69 −0.69 −1.30

SCODI17 3.54 1.36 −0.57 −0.76

SCODI18 4.35 1.10 −1.85 2.75

SCODI19 3.58 1.66 −1.08 −0.07

SCODI20 3.68 1.71 −1.14 −0.05

SCODI21 4.15 1.28 −1.41 0.77

SCODI22 3.38 1.44 −0.47 −1.13

SCODI23 2.09 1.43 0.97 −0.54

SCODI24 4.13 1.40 −1.50 0.87

SCODI25 3.94 1.29 −1.06 0.02

SCODI26 3.38 1.37 −0.33 −1.11

SCODI27 4.13 1.23 −1.38 0.81

SCODI28 2.17 1.47 0.83 −0.77

SCODI29 3.74 1.94 −1.24 −0.23

SCODI30 3.82 1.07 −0.99 1.06

SCODI31 3.81 1.10 −0.78 0.01

SCODI32 4.55 0.84 −2.62 8.35

SCODI33 4.25 1.03 −1.58 2.10

SCODI34 4.34 1.05 −1.85 2.85

SCODI35 4.43 1.01 −1.98 3.38

SCODI36 4.09 1.31 −1.47 1.28

SCODI37 4.22 1.14 −1.48 1.31

SCODI38 4.28 1.04 −1.73 2.66

SCODI39 4.11 1.19 −1.52 1.83

SCODI40 4.11 1.18 −1.35 0.96

SCODI items from Ausili et al. (20).
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observed variables. The numbers accompanying the arrows represent 
the regression coefficients (loading factors), which signify the strength 
and direction of the relationship.

4 Discussion

The aim of this study was to obtain a valid and reliable Spanish 
version of the SCODI after translating and culturally adapting the 
original version. To do so, it was necessary to test the psychometric 
properties of the new tool.

The original SCODI questionnaire was developed on the basis of 
the mid-range theory of chronic diseases, and measures maintenance, 
monitoring, management and confidence in self-care (20). Our 
sample of 218 people with T1DM and T2DM answered the Spanish 
version of the SCODI and demonstrated that it is a valid and reliable 
tool for measuring self-care. The SCODI’s original structure consists 
of four factors. The structure of the translated and adapted Spanish 
versions showed satisfactory values for the SRMR, RMSEA, CFI, and 
TLI fit indices. Therefore, we confirm that the Spanish translation and 
adaptation of this composition were as successful as the Italian, 
American or Polish versions (10, 20, 22). Cronbach’s alpha was used 
to determine the internal consistency of the Spanish inventory. Several 
studies have proposed the following classifications for the internal 
consistency of the items: scores ≥0.9 = excellent; ≥0.8 = good; 
≥0.7 = acceptable; ≥0.6 = dubious; ≥0. 5 = deficient; and <0.5 as 
inadmissible. Nevertheless, the coefficient truly has no lower bound 
(27). The Cronbach’s alpha for the specific scales in our sample of 218 
patients was 0.766 for maintenance of self-care, 0.790 for monitoring 
self-care, 0.771 for management self-care, and 0.936 for confidence in 
self-care. The aforementioned values resemble those recorded in the 
initial SCODI version (respectively: 0.81, 0.84, 0.86, 0.89) (20), the 
Polish version (respectively: 0.759; 0.741; 0.695; 0.932) (22), the 
Korean version (respectively: 0.777; 0.69; 0.81; 0.90) (21), or the Farsi 
version (respectively: 0.81; 0.76; 0. 59; 0.88) (23). We  used the 
chi-square index divided by the degrees of freedom because the 
chi-square depends on the sample size. As the result obtained is less 
than 3, it can be stated that the model fit is correct. The psychometric 
properties of the Spanish version of the SCODI questionnaire are 
strong, likened to the original versions and other international 
adaptations. Notably, it excels in high internal consistency in the self-
care confidence scale and exhibits satisfactory model fit indices. 
Consequently, we can deduce that the Spanish version matches the 
validity and reliability of the Italian, American, and Polish versions, 
and in certain aspects, even surpasses the Korean and Farsi versions.

Research and clinical practice can make use of the SCODI. It 
provides healthcare professionals with insights and understanding of 
the characteristics of people with DM and their strengths and 
weaknesses with respect to self-care in a quick, simple and reliable 
way. In this way, interventions can be personalized, forming groups to 
work on the skills or knowledge identified as deficient for effective 
self-care. SCODI can therefore be considered a tool that helps the 
sustainability and efficiency of the healthcare system.

To facilitate comparisons, all scale and subscale scores must 
be standardized in the range of 0–100. Similar to the authors of the 
tool, we advise against calculating an overall SCODI score. A score 
equal to or greater than 70 points on any of the 4 subscales indicates 
adequate self-care in that component (6, 20). The mean scores of our 
sample, for the standardized scores obtained in the four SCODI scales, 
show adequate behaviors in maintenance, monitoring, and confidence, 
and inadequate behaviors in management. These findings are 
consistent with those of previous international studies (23, 43), and 
although they should be  followed up in subsequent studies, they 
highlight the need to intensify efforts to increase knowledge about 
both consultative and autonomous self-care management behaviors 
in people with DM.

Given the economic challenges faced by healthcare systems 
worldwide and the increasing prevalence of DM globally, prioritizing 
self-care has become imperative as a primary strategy for achieving 
optimal disease management. Taking into account the fundamental 
principle of self-care in diabetes, care should be patient-centered. People 
with chronic diseases should take responsibility for their health and 
be actively involved in self-care (42). Patients spend an average of 66 min 
per year with health experts (44). The rest of the time, it should be people 
with chronic conditions, such as DM, and their caregivers who are 
responsible for health maintenance, disease prevention, monitoring and 
disease management; these are known as self-care activities (45). 
Supporting and empowering individuals with DM and their caregivers 
and helping them protect themselves can improve patients’ well-being, 
reduce morbidity and mortality, and minimize healthcare prices (46). 
However, scholars have highlighted the difficulty of self-care and the vast 
diversity of components that influence individuals’ self-care choices. 
These factors can be grouped into behavioral changes and disease-related 
factors (42). Financial difficulties (47), the effects of emotions or moods 
(48, 49), personality traits (50) or social factors (51) are some of these 
factors. To improve patient outcomes by implementing effective and 
efficient self-care interventions, a dedicated research program is required 
to deepen the theoretical understanding of self-care criteria and 
mechanisms underlying self-care behaviors. The efficacy of self-care 
interventions will remain uncertain and unsatisfactory unless there is a 

TABLE 3 Characteristics of the SCODI subscales.

SCODI N Mean SD Median Lo Hi Range

Self-care maintenance 

items 1–12

218 78.24 14.59 81.25 8.33 100 91.67

Self-care monitoring 

items 13–20

218 71.81 21.34 76.47 5.88 100 94.12

Self-care management 

items 21–29

218 62.85 20.87 66.66 0 100 100

Self-care confidence 

items 30–40

218 79.56 21.34 86.36 0 100 100
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TABLE 4 SCODI questionnaire reliability analysis.

Scale Item Cronbach’s Alpha item 
removal

Discriminating power (item-total 
correlation)

Self-care maintenance 1 0.741 0.479

2 0.772 0.318

3 0.742 0.495

4 0.742 0.471

5 0.78 0.144

6 0.749 0.428

7 0.777 0.216

8 0.736 0.519

9 0.732 0.619

10 0.737 0.586

11 0.743 0.579

12 0.751 0.482

Self-care monitoring 13 0.756 0.606

14 0.767 0.5

15 0.79 0.344

16 0.764 0.524

17 0.765 0.509

18 0.758 0.593

19 0.757 0.557

20 0.778 0.448

Self-care management 21 0.731 0.593

22 0.731 0.572

23 0.759 0.383

24 0.732 0.566

25 0.732 0.581

26 0.751 0.438

27 0.732 0.592

28 0.791 0.166

29 0.778 0.332

Self-care confidence 30 0.931 0.713

31 0.932 0.69

32 0.93 0.745

33 0.928 0.77

34 0.93 0.726

35 0.93 0.728

36 0.94 0.542

37 0.927 0.785

38 0.925 0.847

39 0.93 0.737

40 0.926 0.819

Items from Ausili et al. (20).
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deeper understanding of when, why, and how these interventions work 
or fail (42).

In the modern world, information sharing is crucial for 
advancement in all scientific fields. As a consequence, assessment 
instruments developed in one region are frequently applied in 
another, generating the need for them to be  compatible and 
therefore culturally adapted to each country. The World Health 
Organization (WHO) recommends the development and use of 
standardized health indicators. In particular, it requires 
international multicenter research to have validated instruments 
in the field of health in order to be able to carry out international 
comparative studies (52). Each region has unique cultural traits, 
beliefs, customs and social behaviors, both nationally and within 
specific groups. In other words, the same is true in self-care 
activities as in other facets of life. Although the fundamentals of 
self-care, such as eating a balanced diet and exercising, are 
universal, the details vary. The Spanish healthcare system, which 
is free and universal, belongs to the group of systems in which 
individuals may perceive health and healthcare products and 
services as a “right,” which may unintentionally lead to a 

phenomenon of dependence on nursing care and medical 
treatment, discouraging self-care (42). Different factors such as 
the economic crisis, advanced technology and high costs of health 
procedures, or the increase in life expectancy, have provoked 
symptoms of exhaustion of the health system itself (53). The 
empowerment of diabetics regarding their self-care is one of the 
key tactics in system resilience (54, 55). To this end, SCODI 
efficiently identifies those specific points of maintenance, 
monitoring, management or confidence in self-care in which 
individuals present weaknesses, posing a danger of ineffective 
self-care (20). This detection is crucial because it signals the 
potential onset of complications and an increase in comorbidities. 
Moreover, SCODI allows the identification of those areas or 
factors of diabetes self-care where the person does not require 
intervention, thereby saving unnecessary resources and effort. 
Owing to the complexity and multifactorial nature of the issue, it 
is critical to step up efforts to identify those who require additional 
support and are unable to continue with the recommendations. In 
this way, healthcare teams can design personalized programs and 
interventions for health education, monitoring techniques, 
screening for complications, self-help groups, personal confidence 
and motivation, or individually adjust the frequency of 
consultations with healthcare professionals. SCODI allows us to 
reliably measure four key aspects of self-care in diabetics 
(maintenance, monitoring, management and confidence in self-
care). Thanks to this, it has been possible to study and improve 
knowledge of the behavior of the four dimensions of self-care 
when influenced by caregivers (56), the influence of different 
sociodemographic and clinical determinants (6), the influence of 

TABLE 5 CFA fit indices of tested SCODI models.

95% Confidence 
intervals

Type SRMR RMSEA Lower Upper RMSEA 
p

Robust 0.086 0.039 0.032 0.045 0.999

FIGURE 1

Confirmatory analysis for the Spanish version of the SCODI.
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adherence to treatment (57), how self-care influences a value like 
HbA1c (58), the impact of cognitive impairment on self-care (59), 
analyze the impact of disease acceptance, demographic and 
clinical variables on adherence to self-care recommendations (60), 
how the scientific language of self-care is used (13), assess the 
quality of life of different groups of people with DM (61), 
investigating the effects of a self-care promotion program on self-
care behaviors (62), compare self-care in different groups of 
people with DM (9) and even from different cultures (10). The 
options for increasing knowledge about the different variables 
affecting self-care have increased since the development of 
SCODI. Aspects such as the influence of anxiety, depression or 
rest, or the impact of different educational or health programs on 
the self-care of people with DM should be studied in the future.

Studies showing how self-care can regulate the pathology in 
persons with DM are still lacking in Spain; this is likely because 
there is no validated tool to measure the various aspects, which 
generates a lost opportunity phenomenon. The studies carried out 
refer to the evaluation of specific variables that intervene in the 
pathology, such as self-control of glycemia (63), but they do not do 
so in a global and complete manner like SCODI (64, 65). Translation 
and cultural adaptation of this questionnaire also allow comparison 
of the efficacy of different specific social and health interventions. 
Continuous glucose monitoring devices should be offered to people 
with DM and health professionals should acquire management, 
promotion and training skills (66). Continuous glucose monitoring 
is also accepted for the work of researchers (67). SCODI allows us 
to monitor the relationship between these devices and self-care. As 
an example, our study, in which the sample is obtained in a territory 
where flash glucose monitors in people with T1DM are 100% 
funded by the public health system, i.e., they are free. This factor is 
reflected in the result of SCODI item 13 (Do you regularly monitor 
your blood sugar levels?) for the group of persons with T1DM 
(Mean: 4.92; SD: 0.32). Comparison of this result with those of a 
sample from another Spanish territory with paid glucose flash 
monitors would illustrate the efficacy of the program. We cannot do 
so with the results of patients with T2DM in our sample (Mean: 
3.96; SD: 1.34) because it has started to be free of charge during the 
data collection process also for these individuals.

There are limitations in our study, starting with convenience 
sampling, which may not be sufficiently representative, limiting the 
scope of our investigation. However, all SCODI translation and 
validation work published to date has used the same method. The 
participants were recruited from a hospital surgical ward; the reason 
for admission was mostly not directly related to diabetes. Only 9.3% 
were hospitalized for that reason in the last 12 months, and most 
sought diabetes care through health centers and outpatient clinics 
(Table 1). This may ameliorate the bias of convenience sampling. In 
our research, 14.12% of the selected individuals agreed to participate, 
and the rest refused to participate. The surgical origin of the admission 
made it difficult to motivate participation in the study, but the choice 
of the subjects was respected at all times, and we did not observe that 
this could represent a selection bias. Second, the cross-sectional 
character of the analysis is a restriction; hence, it is possible that 
longitudinal construct validity reviews may need to be performed in 
future research. All SCODI validation studies employed cross-
sectional designs. In addition, reported self-care may not accurately 
represent actual self-care practices. Ultimately, the sample size (218) 
could be  increased, although it is sufficient to assess the main 

objectives of the analysis. However, it should be noted that only the 
Farsi (400) (23) and Polish (276) (22) versions have a larger sample 
size. The studies of Korean (210) (21), Italian (200) (20), and English 
(226) (10) versions are similar.

5 Conclusion

Our analysis confirms the validity, reliability, and 
reproducibility of the tool used to assess self-care in patients with 
T1DM and T2DM within the Spanish context. The extensive 
literature on the original SCODI has thoroughly demonstrated its 
construct validity, reliability, and content validity, as well as the 
generalizability of its measurement model. Publications 
validating versions in Farsi, Polish, and Korean, alongside the 
already established Italian and English versions, consistently 
affirm their satisfactory validity and reliability.

The development of a Spanish version holds strategic importance 
for international comparisons focusing on maintenance, follow-up, 
management, and confidence in self-care. Such cross-cultural 
assessments can be correlated with sociodemographic, economic, or 
health factors, contributing significantly to the formulation of global 
strategies for diabetes management by both clinicians and researchers. 
There are challenges in the self-care of people with DM, such as 
behavioral changes, disease-related factors or the influence of culture 
on behavioral choices that the Spanish version of SCODI will help to 
address. SCODI serves as a valuable tool for predicting the risk of 
complications stemming from ineffective self-care across its 
dimensions, enabling the implementation of preventive measures that 
enhance overall health and optimize healthcare expenditure.

6 Limitations

Our study hones in on examining the internal validity of the 
questionnaire, with the goal of guaranteeing its internal consistency 
and describing its psychometric properties. The SCODI is a widely 
utilized tool, and the translation process ensures its content validity. 
Employing EFA-CFA on the identical sample effectively aligns with 
the questionnaire’s primary objectives of enhancing its 
psychometric properties.

Data availability statement

The raw data supporting the conclusions of this article will 
be made available by the authors, without undue reservation.

Ethics statement

The studies involving humans were approved by the Ethics 
Committee of the University of La Rioja (reference number CEImLAR 
P.I. 572). The studies were conducted in accordance with the local 
legislation and institutional requirements. The participants provided 
their written informed consent to participate in this study.

https://doi.org/10.3389/fmed.2024.1423948
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org


Martínez-Tofé et al. 10.3389/fmed.2024.1423948

Frontiers in Medicine 10 frontiersin.org

Author contributions

JM-T: Conceptualization, Data curation, Formal analysis, 
Funding acquisition, Investigation, Methodology, Project 
administration, Resources, Software, Supervision, Validation, 
Visualization, Writing – original draft, Writing – review & editing. 
DA: Software, Supervision, Validation, Visualization, Writing – 
original draft. NS-R: Formal analysis, Project administration, 
Supervision, Validation, Writing – original draft. IS-A: Formal 
analysis, Methodology, Supervision, Validation, Writing – original 
draft. AD: Investigation, Methodology, Project administration, 
Resources, Writing – original draft. MN: Conceptualization, 
Methodology, Software, Validation, Visualization, Writing – original 
draft. YL: Funding acquisition, Methodology, Resources, Validation, 
Visualization, Writing – original draft. RV-H: Methodology, Project 
administration, Supervision, Validation, Visualization, Writing – 
original draft. CT-G: Conceptualization, Data curation, Formal 
analysis, Investigation, Methodology, Software, Writing – original 
draft. MS: Formal analysis, Methodology, Writing – original draft. 
VG-C: Formal analysis, Investigation, Methodology, Project 
administration, Supervision, Validation, Writing – original draft, 
RJ-V: Data curation, Funding acquisition, Methodology, Resources, 
Supervision, Visualization, Writing – original draft.

Funding

The author(s) declare financial support was received for the 
research, authorship, and/or publication of this article. This 
manuscript has been awarded by the Government of La Rioja and the 
University of La Rioja to enhance the nursing degree.

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the 
authors and do not necessarily represent those of their affiliated 
organizations, or those of the publisher, the editors and the 
reviewers. Any product that may be evaluated in this article, or 
claim that may be made by its manufacturer, is not guaranteed or 
endorsed by the publisher.

References
 1. American Diabetes Association Professional Practice Committee. 1. Improving care 

and promoting health in populations: standards of care in diabetes-2024. Diabetes Care. 
(2024) 47:S11–9. doi: 10.2337/dc24-S001

 2. Unnikrishnan R, Pradeepa R, Joshi SR, Mohan V. Type 2 diabetes: demystifying the 
global epidemic. Diabetes. (2017) 66:1432–42. doi: 10.2337/db16-0766

 3. Magliano DJ, Boyko EJIDF Diabetes Atlas 10th edition scientific committee. IDF 
Diabetes Atlas. 10th ed. Brussels: International Diabetes Federation (2021).

 4. Saeedi P, Petersohn I, Salpea P, Malanda B, Karuranga S, Unwin N, et al. Global and 
regional diabetes prevalence estimates for 2019 and projections for 2030 and 2045: 
results from the international diabetes federation diabetes Atlas, 9th edition. Diabetes 
Res Clin Pract. (2019) 157:107843. doi: 10.1016/j.diabres.2019.107843

 5. IDF Diabetes Atlas Group. Update of mortality attributable to diabetes for the IDF 
diabetes Atlas: estimates for the year 2013. Diabetes Res Clin Pract. (2015) 109:461–5. 
doi: 10.1016/j.diabres.2015.05.037

 6. Ausili D, Rossi E, Rebora P, Luciani M, Tonoli L, Ballerini E, et al. Socio-
demographic and clinical determinants of self-care in adults with type 2 diabetes: a 
multicentre observational study. Acta Diabetol. (2018) 55:691–702. doi: 10.1007/
s00592-018-1135-x

 7. World Health Organization. World health statistics 2020: monitoring health for the 
SDGs, sustainable development goals. Geneva: World Health Organization (2020).

 8. American Diabetes Association Professional Practice Committee. 17. Diabetes 
advocacy: standards of care in diabetes-2024. Diabetes Care. (2024) 47:S307–8. doi: 
10.2337/dc24-S017

 9. De Maria M, Fabrizi D, Luciani M, Caruso R, Di Mauro S, Riegel B, et al. 
Further evidence of psychometric performance of the self-care of diabetes 
inventory in adults with type 1 and type 2 diabetes. Ann Behav Med. (2022) 
56:632–44. doi: 10.1093/abm/kaab088

 10. Ausili D, Barbaranelli C, Riegel B. Generalizability of the self-care of diabetes 
inventory across cultures and languages: Italy and the United States. Eval Health Prof. 
(2020) 43:41–9. doi: 10.1177/0163278719840689

 11. World Health Organization. Self care for health: a handbook for community health 
workers & volunteers. Geneva: World Health Organization (2013). 155 p.

 12. Jaarsma T, Strömberg A, Dunbar SB, Fitzsimons D, Lee C, Middleton S, et al. Self-
care research: how to grow the evidence base? (reprint). Int J Nurs Stud. (2021) 
116:103903. doi: 10.1016/j.ijnurstu.2021.103903

 13. Viscardi V, Alliston P, Sherifali D. Exploring how self-care language is used for 
adults with type 2 diabetes in the Canadian and American literature. Can J Diabetes. 
(2022) 46:428–34. doi: 10.1016/j.jcjd.2021.10.004

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

 15. Powers MA, Bardsley J, Cypress M, Duker P, Funnell MM, Hess Fischl A, et al. 
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. J Acad Nutr Diet. (2015) 
115:1323–34. doi: 10.1016/j.jand.2015.05.012

 16. Caro-Bautista J, Martín-Santos FJ, Morales-Asencio JM. Systematic review of the 
psychometric properties and theoretical grounding of instruments evaluating self-care 
in people with type 2 diabetes mellitus. J Adv Nurs. (2014) 70:1209–27. doi: 10.1111/
jan.12298

 17. Lu Y, Xu J, Zhao W, Han H-R. Measuring self-care in persons with type 2 diabetes. 
Eval Health Prof. (2016) 39:131–84. doi: 10.1177/0163278715588927

 18. McGuire BE, Morrison TG, Hermanns N, Skovlund S, Eldrup E, Gagliardino J, 
et al. Short-form measures of diabetes-related emotional distress: the problem areas in 
diabetes scale (PAID)-5 and PAID-1. Diabetologia. (2010) 53:66–9. doi: 10.1007/
s00125-009-1559-5

 19. Van Der BJ, Van P-EA, Shortridge-Baggett L. The psychometric properties of the 
diabetes management self-efficacy scale for patients with type 2 diabetes mellitus. J Adv 
Nurs. (1999) 30:352–9. doi: 10.1046/j.1365-2648.1999.01077.x

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

 21. Kong SY, Cho MK. Validity and reliability of the Korean version of the self-care of 
diabetes inventory (SCODI-K). Int J Environ Res Public Health. (2021) 18:12179. doi: 
10.3390/ijerph182212179

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

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

 24. Jaarsma T, Strömberg A, Ben Gal T, Cameron J, Driscoll A, Duengen H-D, et al. 
Comparison of self-care behaviors of heart failure patients in 15 countries worldwide. 
Patient Educ Couns. (2013) 92:114–20. doi: 10.1016/j.pec.2013.02.017

 25. Marquis P, Keininger D, Acquadro C, de la Loge C. Translating and evaluating 
questionnaires: cultural issues for international research In: PM Fayers, R Hays and RD 
Hays, editors. Assessing quality of life in clinical trials: methods and practice. London, 
UK: Oxford Academic (2005)

 26. Centro Virtual Cervantes. El español: una lengua viva. Informe 2022. Dirección 
Académica del Instituto Cervantes. (2022). Available at: https://cvc.cervantes.es/lengua/
anuario/anuario_22/informes_ic/p01.htm (Accessed January 8, 2024).

https://doi.org/10.3389/fmed.2024.1423948
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://doi.org/10.2337/dc24-S001
https://doi.org/10.2337/db16-0766
https://doi.org/10.1016/j.diabres.2019.107843
https://doi.org/10.1016/j.diabres.2015.05.037
https://doi.org/10.1007/s00592-018-1135-x
https://doi.org/10.1007/s00592-018-1135-x
https://doi.org/10.2337/dc24-S017
https://doi.org/10.1093/abm/kaab088
https://doi.org/10.1177/0163278719840689
https://doi.org/10.1016/j.ijnurstu.2021.103903
https://doi.org/10.1016/j.jcjd.2021.10.004
https://doi.org/10.1097/ANS.0b013e318261b1ba
https://doi.org/10.1016/j.jand.2015.05.012
https://doi.org/10.1111/jan.12298
https://doi.org/10.1111/jan.12298
https://doi.org/10.1177/0163278715588927
https://doi.org/10.1007/s00125-009-1559-5
https://doi.org/10.1007/s00125-009-1559-5
https://doi.org/10.1046/j.1365-2648.1999.01077.x
https://doi.org/10.1186/s12902-017-0218-y
https://doi.org/10.1186/s12902-017-0218-y
https://doi.org/10.3390/ijerph182212179
https://doi.org/10.2147/PPA.S253444
https://doi.org/10.2147/DMSO.S235436
https://doi.org/10.1016/j.pec.2013.02.017
https://cvc.cervantes.es/lengua/anuario/anuario_22/informes_ic/p01.htm
https://cvc.cervantes.es/lengua/anuario/anuario_22/informes_ic/p01.htm


Martínez-Tofé et al. 10.3389/fmed.2024.1423948

Frontiers in Medicine 11 frontiersin.org

 27. Beaton DE, Bombardier C, Guillemin F, Ferraz MB. Guidelines for the process of 
cross-cultural adaptation of self-report measures. Spine (Phila Pa 1976). (2000) 
25:3186–91. doi: 10.1097/00007632-200012150-00014

 28. Costello AB, Osborne JW. Best practices in exploratory factor analysis: four 
recommendations for getting the most from your analysis. Pract Assess Res Eval. (2005) 
10:7. doi: 10.7275/jyj1-4868

 29. Callahan CM, Unverzagt FW, Hui SL, Perkins AJ, Hendrie HC. Six-item screener 
to identify cognitive impairment among potential subjects for clinical research. Med 
Care. (2002) 40:771–81. doi: 10.1097/00005650-200209000-00007

 30. Hair JF, Black WC, Babin BJ, Anderson RE, Tatham RL. Multivariate data analysis. 
Hoboken, NJ, USA: Pearson University (2006).

 31. Juárez-Vela R, Durante A, Antonio-Oriola R, Gea-Caballero V, Czapla M, 
Santolalla-Arnedo I, et al. Transcultural adaptation and theoretical models of validation 
of the Spanish version of the self-care of heart failure index version 6.2 (SCHFI v.6.2). 
Int J Environ Res Public Health. (2021) 18:569. doi: 10.3390/ijerph18020569

 32. Antonio-Oriola R, Vellone E, Durante A, De Maria M, Di Nitto M, Gea-Caballero 
V, et al. Spanish version of the caregiver contribution to self-care of heart failure index 
(CC-SCHFI): a psychometric evaluation. J Pers Med. (2022) 12:625. doi: 10.3390/
jpm12040625

 33. Rosseel Y, Oberski D, Byrnes J, Vanbrabant L, Savalei V, Merkle E, et al. Latent 
variable analysis: package ‘lavaan’ 0.6–3. (2018). Available at: https://cran.r-project.org/
web/packages/lavaan/lavaan.pdf (Accessed January 03, 2024).

 34. Pressler SJ, Gradus-Pizlo I, Chubinski SD, Smith G, Wheeler S, Sloan R, et al. 
Family caregivers of patients with heart failure. J Cardiovasc Nurs. (2013) 28:417–28. doi: 
10.1097/JCN.0b013e3182563877

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

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

 37. Oliva J, Vilaplana C, Osuna R. El valor social de los cuidados informales provistos 
a personas mayores en situación de dependencia en España. Gac Sanit. (2011) 
25:108–14. doi: 10.1016/j.gaceta.2011.09.005

 38. Argimon Pallás J, Jimenez VJ. Métodos de investigación clínica y epidemiológica. 
3rd ed. Madrid, Spain: Elsevier España, S.A (2004).

 39. Ávila CW, De Maria M, Vellone E, Riegel B, Bernardes D, Silveira LJ, et al. 
Psychometric characteristics of the caregiver contribution to self-care of heart failure 
index in a south American population. J Cardiovasc Nurs. (2020) 35:435–44. doi: 
10.1097/JCN.0000000000000704

 40. Srisuk N, Wichit N, Thompson DR, Ski CF. A psychometric evaluation of the 
caregiver contribution to self-care of heart failure index in a Thai population. Health 
Qual Life Outcomes. (2021) 19:177. doi: 10.1186/s12955-021-01814-9

 41. Buck HG, Kitko L, Hupcey JE. Dyadic heart failure care types. J Cardiovasc Nurs. 
(2013) 28:E37–46. doi: 10.1097/JCN.0b013e31827fcc4c

 42. Riegel B, Dunbar SB, Fitzsimons D, Freedland KE, Lee CS, Middleton S, et al. 
Self-care research: where are we now? Where are we going? Int J Nurs Stud. (2021) 
116:103402. doi: 10.1016/j.ijnurstu.2019.103402

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

 44. Racine AD. Providers and patients face-to-face: what is the time? Isr J Health Policy 
Res. (2017) 6:54. doi: 10.1186/s13584-017-0180-1

 45. Riegel B, Moser DK, Buck HG, Dickson VV, Dunbar SB, Lee CS, et al. Self-care for 
the prevention and management of cardiovascular disease and stroke. J Am Heart Assoc. 
(2017) 6:e006997. doi: 10.1161/JAHA.117.006997

 46. Sharifirad G, Moazam N, Tol A, Alhani F, Shojaeazadeh D. An empowering 
approach to promote the quality of life and self-management among type 2 diabetic 
patients. J Educ Health Promot. (2015) 4:13. doi: 10.4103/2277-9531.154022

 47. Nelson LA, Ackerman MT, Greevy RA, Wallston KA, Mayberry LS. Beyond race 
disparities: accounting for socioeconomic status in diabetes self-care. Am J Prev Med. 
(2019) 57:111–6. doi: 10.1016/j.amepre.2019.02.013

 48. Xu J, Gallo JJ, Wenzel J, Nolan MT, Budhathoki C, Abshire M, et al. Heart failure 
rehospitalization and delayed decision making. J Cardiovasc Nurs. (2018) 33:30–9. doi: 
10.1097/JCN.0000000000000423

 49. Smith KJ, Pedneault M, Schmitz N. Investigation of anxiety and depression 
symptom co-morbidity in a community sample with type 2 diabetes: associations with 
indicators of self-care. Can J Public Health. (2015) 106:e496–501. doi: 10.17269/
CJPH.106.5170

 50. Skinner TC, Bruce DG, Davis TME, Davis WA. Personality traits, self-care 
behaviours and glycaemic control in type 2 diabetes: the Fremantle diabetes study phase 
II. Diabet Med. (2014) 31:487–92. doi: 10.1111/dme.12339

 51. Fivecoat HC, Sayers SL, Riegel B. Social support predicts self-care confidence in 
patients with heart failure. Eur J Cardiovasc Nurs. (2018) 17:598–604. doi: 
10.1177/1474515118762800

 52. Busse R, Klazinga N, Panteli D, Quentin W eds. Improving healthcare quality in 
Europe: characteristics, effectiveness and implementation of different strategies. 
Copenhagen Ø, Denmark: WHO Regional Office for Europe (2019).

 53. Ministerio de sanidad consumo y bienestar social. Crisis económica y salud en 
España. Madrid, Spain: Ministry of Health, Consumer Affairs and Social Welfare 
Publications Center (2018).

 54. Pramita R, Nasution SS, Marlindawani J. Effect of family empowerment on self 
care of patients with type-2 diabetes mellitus: a systematic review. Open Access 
Macedonian J Med Sci. (2021) 9:224–33. doi: 10.3889/oamjms.2021.6155

 55. Setyoadi Seda LFS, Lestari P, Irwando E, Nurani N, Hayati YS, Kristianingrum ND, 
et al. Family empowerment as nursing intervention for families with type 2 diabetes 
mellitus: a literature review. Jurnal Kesehatan Komunitas Indonesia. (2023) 3:267–80. 
doi: 10.58545/jkki.v3i3.203

 56. Fabrizi D, Natta I, Luciani M, Di Mauro S, Rebora P, Ausili D. Self-care and 
caregiver contribution to self-care in adolescents with type 1 diabetes mellitus: a pilot 
cross-sectional study. Int Diabetes Nurs. (2022) 15. doi: 10.57177/idn.v15.12

 57. Krzemińska S, Lomper K, Chudiak A, Ausili D, Uchmanowicz I. The association 
of the level of self-care on adherence to treatment in patients diagnosed with type 2 
diabetes. Acta Diabetol. (2021) 58:437–45. doi: 10.1007/s00592-020-01628-z

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

 59. Świątoniowska-Lonc N, Polański J, Tański W, Jankowska-Polańska B. Impact of 
cognitive impairment on adherence to treatment and self-Care in Patients with type 2 
diabetes mellitus. Diabetes Metab Syndr Obes. (2021) 14:193–203. doi: 10.2147/DMSO.
S284468

 60. Bonikowska I, Szwamel K, Uchmanowicz I. Analysis of the impact of disease 
acceptance, demographic, and clinical variables on adherence to treatment 
recommendations in elderly type 2 diabetes mellitus patients. Int J Environ Res Public 
Health. (2021) 18:8658. doi: 10.3390/ijerph18168658

 61. Wróblewska Z, Chmielewski JP, Wojciechowska M, Florek-Łuszczki M, Wójcik T, 
Hlinková S, et al. Evaluation of the quality of life of older people with diabetes. Ann Agric 
Environ Med. (2023) 30:505–12. doi: 10.26444/aaem/168415

 62. Madit W, Harnirattisai T, Hain D, Gaudio PA. Effect of a self-care promoting 
program on engagement in self-care behaviors and health-related outcomes among 
persons with type 2 diabetes and diabetic retinopathy: a single-blind randomized 
controlled trial. Belitung Nurs J. (2024) 10:272–84. doi: 10.33546/bnj.3360

 63. Hildebrand JA, Billimek J, Lee J-A, Sorkin DH, Olshansky EF, Clancy SL, et al. 
Effect of diabetes self-management education on glycemic control in Latino adults with 
type 2 diabetes: a systematic review and meta-analysis. Patient Educ Couns. (2020) 
103:266–75. doi: 10.1016/j.pec.2019.09.009

 64. Caro-Bautista J, Morilla-Herrera JC, Villa-Estrada F, Cuevas-Fernández-Gallego 
M, Lupiáñez-Pérez I, Morales-Asencio JM. Adaptación cultural al español y validación 
psicométrica del summary of diabetes self-care activities measure (SDSCA) en personas 
con diabetes mellitus tipo 2. Atención Primaria. (2016) 48:458–67. doi: 10.1016/j.
aprim.2015.08.005

 65. Jansà M, Vidal M, Giménez M, Conget I, Galindo M, Roca D, et al. Psychometric 
analysis of the Spanish and Catalan versions of the diabetes self-care inventory-revised 
version questionnaire. Patient Prefer Adherence. (2013) 7:997–1005. doi: 10.2147/PPA.S50271

 66. American Diabetes Association Professional Practice Committee. 7. Diabetes 
technology: standards of care in diabetes-2024. Diabetes Care. (2024) 47:S126–44. doi: 
10.2337/dc24-S007

 67. Battelino T, Alexander CM, Amiel SA, Arreaza-Rubin G, Beck RW, Bergenstal RM, 
et al. Continuous glucose monitoring and metrics for clinical trials: an international 
consensus statement. Lancet Diabetes Endocrinol. (2023) 11:42–57. doi: 10.1016/
S2213-8587(22)00319-9

https://doi.org/10.3389/fmed.2024.1423948
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://doi.org/10.1097/00007632-200012150-00014
https://doi.org/10.7275/jyj1-4868
https://doi.org/10.1097/00005650-200209000-00007
https://doi.org/10.3390/ijerph18020569
https://doi.org/10.3390/jpm12040625
https://doi.org/10.3390/jpm12040625
https://cran.r-project.org/web/packages/lavaan/lavaan.pdf
https://cran.r-project.org/web/packages/lavaan/lavaan.pdf
https://doi.org/10.1097/JCN.0b013e3182563877
https://doi.org/10.1177/1474515114547649
https://doi.org/10.1097/JCN.0b013e318256385e
https://doi.org/10.1016/j.gaceta.2011.09.005
https://doi.org/10.1097/JCN.0000000000000704
https://doi.org/10.1186/s12955-021-01814-9
https://doi.org/10.1097/JCN.0b013e31827fcc4c
https://doi.org/10.1016/j.ijnurstu.2019.103402
https://doi.org/10.1007/s00592-018-1259-z
https://doi.org/10.1186/s13584-017-0180-1
https://doi.org/10.1161/JAHA.117.006997
https://doi.org/10.4103/2277-9531.154022
https://doi.org/10.1016/j.amepre.2019.02.013
https://doi.org/10.1097/JCN.0000000000000423
https://doi.org/10.17269/CJPH.106.5170
https://doi.org/10.17269/CJPH.106.5170
https://doi.org/10.1111/dme.12339
https://doi.org/10.1177/1474515118762800
https://doi.org/10.3889/oamjms.2021.6155
https://doi.org/10.58545/jkki.v3i3.203
https://doi.org/10.57177/idn.v15.12
https://doi.org/10.1007/s00592-020-01628-z
https://doi.org/10.1007/s12020-020-02354-w
https://doi.org/10.2147/DMSO.S284468
https://doi.org/10.2147/DMSO.S284468
https://doi.org/10.3390/ijerph18168658
https://doi.org/10.26444/aaem/168415
https://doi.org/10.33546/bnj.3360
https://doi.org/10.1016/j.pec.2019.09.009
https://doi.org/10.1016/j.aprim.2015.08.005
https://doi.org/10.1016/j.aprim.2015.08.005
https://doi.org/10.2147/PPA.S50271
https://doi.org/10.2337/dc24-S007
https://doi.org/10.1016/S2213-8587(22)00319-9
https://doi.org/10.1016/S2213-8587(22)00319-9

	Transcultural adaptation and theoretical models validation of the Spanish version of the Self-Care of Diabetes Inventory
	1 Introduction
	2 Materials and methods
	2.1 Study design
	2.2 Procedures and data analysis
	2.3 Diabetes self-care inventory
	2.4 Ethical considerations

	3 Results
	4 Discussion
	5 Conclusion
	6 Limitations

	References

