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ABSTRACT 

Background: Several instruments are available to evaluate barriers to self-care 

in people with type 2 diabetes, but with significant psychometric weaknesses and 

poor theoretical background. 

Objectives: To develop and psychometrically validate a questionnaire to identify 

barriers to self-care in this population on the basis of the theory of planned 

behavior. 

Methods: The study was carried out in 15 primary healthcare centers belonging 

to the Public Health Care System in Andalusia (Spain). After content validity was 

confirmed, an initial pilot study was undertaken (n = 54) and the model was 

evaluated in 2 samples of 205 subjects each to test its configural and metric 

invariance by confirmatory factor analysis. Internal consistency, test-retest 

reliability, criterion validity, and interpretability were carried out following COSMIN 

standards. 

Results: A 4-factor instrument (intention, subjective norms, perceived control, 

and attitudes) with 15 items was obtained with a good fit: goodness-of-fit index = 

0.92, comparative fit index = 0.93, and root mean square error of approximation 

= 0.043 (90% confidence interval 0.034-0.052). Cronbach a was 0.78, and test-

retest reliability was adequate (intraclass correlation coefficient 0.73; P< .0001). 

The instrument revealed an adequate criterion validity depending on the 

treatment complexity and level of metabolic control. Thus, participants with poor 

self-care scores were more likely to suffer from diabetes-related complications 

(odds ratio 1.91; 95% confidence interval 1.15-3.1). 

Conclusions: A theory-driven instrument is suitable for its use with Spanish 

people with type 2 diabetes to assess their selfcare needs and make tailored 

recommendations for lifestyle modifications on the basis of their behavioral 

determinants. 

Keywords: instrument development, psychometric validation, self-care, theory of 

planned behavior, type 2 diabetes mellitus. 
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Introduction 

Type 2 diabetes mellitus (T2DM) is one of the most common chronic diseases 

and is among those causing the greatest impact on patients’ quality of life; 

furthermore, it is associated with numerous comorbidities and it demands large 

amounts of resources from public health services. According to the International 

Diabetes Federation, the disease is evolving toward a genuinely pandemic 

scenario, with a prevalence of 382 million people in 2013, a figure that could rise 

to 592 million by 2035, with lower middle-income countries likely to experience 

the sharpest increase in the coming years.1 In Spain, according to the Di@bet.es 

Study, the prevalence in 2010 was 13.8% (95% confidence interval [CI] 12.8%-

14.7%), with 6% cases of unknown diabetes.2 In continental Europe, these data 

were surpassed only in Germany, Portugal, Serbia, and Turkey.1 In the United 

States, the Hispanic population presented the greatest increase in diabetes 

prevalence in the period 1997 to 2012, rising to 11.4% (95% CI 10.2%-12.7%) 

but not reaching that of the African-American population, with 12.6% (95% CI 

11.6%-13.6%).3 

As in many other chronic conditions, self-care is a key issue in the maintenance 

and control of symptoms, complications, and quality of life.4 The concept of self-

care with respect to diabetes presents several features common to most chronic 

diseases such as the need of social and emotional support,5 or the presence of 

physical limitations, the lack of knowledge, and the impact of clinical 

complications and treatment-related problems.6 

The great challenge for patients and providers is to sustain long-term self-care 

practices.7 To achieve this goal, some authors have proposed that care for 

individual needs should be adapted using patient-reported outcomes before any 

intervention.8 These instruments have proved to be an effective means of 

measuring health outcomes, provided that their development includes inputs from 

both patients and clinicians, and that they are designed and validated for the 

target population.9 

In the last decade, there has been a significant increase in the number of 

instruments intended to evaluate behavior and/or barriers regarding self-care, 
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self-efficacy, and empowerment in the T2DM population.10 Nevertheless, many 

of these instruments have some pitfalls in their psychometric validation process,11 

regarding content validity (scarce use of qualitative techniques, or poorly 

described) in some cases,12-14 and failing to meet construct validity (eg, 

hypotheses regarding constructs not defined in advance)15 or criterion validity 

(low-moderate correlation with criterion standard, such as glycated hemoglobin 

A1c [HbA1c] or further related measures).16,17 

In addition, the absence of a theoretical model on which to base their structure 

limits their construct validity, precludes the explanatory power that some 

theoretical models offer in the field of chronic care, and constrains the 

acceptability of the interventions that are carried out as a result of this 

interpretation.18 

Nevertheless, many questionnaires evaluate diabetes self-care construct from a 

single-dimensional approach, such as medication, 19 foot care,20 or physical 

activity,21 which is not a limitation, but does not allow a multidimensional approach 

to diabetes care. 

The purpose of this study was to develop and implement a psychometric 

validation of a new instrument to identify barriers to self-care in the T2DM 

population on the basis of the theory of planned behavior (TPB) from a 

multidimensional approach. 

 

Methods 

Questionnaire Development Process 

This questionnaire was developed in 2 phases: first, content validation, followed 

by an empirical psychometric validation, in accordance with the model proposed 

by Brod et al.22 The content validity phase was guided by the International Society 

for Pharmacoeconomics and Outcomes Research recommendations in terms of 

eliciting key concepts for a new instrument23 and the assessment of patient 

understanding.24 
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The instrument was subsequently evaluated in an initial pilot study, after which 

empirical validation was performed to determine its psychometric properties. The 

COSMIN checklist and its extension were used for assessing the final 

measurement properties of the instrument and the methodology for content 

validity, respectively.25,26 

Theoretical framework 

The TPB27 was selected as the theoretical framework for this study. The TPB 

postulates 4 constructs that model behavior: attitudes toward behavior 

(behavioral beliefs), subjective norms (normative beliefs), perceived control of 

behavior (beliefs about factors that facilitate or hinder behavior), and behavioral 

intention. The TPB was used throughout the development of our questionnaire, 

from the scripts used in the qualitative phase till the final generation of the 

questions. 

Several models have been proposed to describe the procedure for creating 

questionnaires on the basis of the TPB. In the present case, we used the manual 

developed by the Research-Based Education and Quality Improvement project, 

which also provides recommendations for avoiding possible bias.28 

Content validation Phase 

Systematic review 

First, a systematic review of the literature was conducted, searching for 

questionnaires that identified self-care behavior and/or barriers in people with 

T2DM from a multidimensional approach. The search strategy applied to each of 

6 databases used (PubMed, CINAHL, ProQuolid, PsycINFO, BiblioPRO, and 

Google Scholar), the theoretical models used, and the psychometric evaluation 

of the 16 instruments included in the review have been described in a previous 

publication.11 

Qualitative methods 

After this literature review, content validation was completed by combining 

various qualitative methods, including the participation of 15 persons with T2DM 

in 2 focus groups. To reach consensus, 2 rounds were undertaken with the 

participation of 13 experts in T2DM (nurse practitioners and diabetes educators, 
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primary care physicians, endocrinologists, and a psychologist). The patients had 

the last word in this stage, expressed in 9 cognitive interviews. The entire 

qualitative analysis of the material obtained in the interviews, the characteristics 

of the population, as well as the selection/reduction of questionnaire items have 

been described in detail previously.29 

As a result of this phase, 68 items were generated that covered self-care aspects 

such as nutrition, physical activity, treatment, self-analysis of capillary blood 

glucose, tobacco use, foot care, response to health complications, relations with 

Healthcare personnel, and access to information. The responses were expressed 

on a 7-point Likert scale, with explanatory labels both at the minimum and 

maximum values, on which higher values corresponded to better self-care 

behavior and hence fewer barriers. The questionnaire was designed to be self-

administered, at the primary healthcare setting, under conditions of daily clinical 

practice. 

Psychometric Validation Phase 

Pilot study 

The possible difficulties of comprehensibility or Interpretation of the items 

included in the questionnaire were explored in a pilot study with the same 

inclusion criteria of the later phase. Internal consistency was assessed by 

Cronbach α coefficient and by itemtotal correlation. In addition, the readability of 

the items finally included was evaluated by the Flesch-Szigriszt index, an 

instrument that has been validated for use in a Spanish-speaking population.30 

Population and data collection 

The reference population for the psychometric validation phase was composed 

of people with T2DM who were able to read and write and, regardless of the type 

of antidiabetic treatment prescribed, were being recruited consecutively in 

primary healthcare centers. Diabetic patients with less time of evolution and fewer 

comorbidities have shown greater disposition for the adoption of healthy 

lifestyles.31 For this reason, it was decided to include patients younger than 70 

years. 
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Persons with severe mental illness (checked in clinical records) or who were 

visually impaired, which would have prevented them from replying, as well as 

those with type 1 diabetes were excluded from the study. We also excluded cases 

in which questions remained unanswered.32 

Patients attended to in primary healthcare centers who met the inclusion criteria 

were offered a chance to participate, being recruited consecutively if they gave 

their consent. A multicenter sample was obtained by 35 clinical nurses between 

March 2014 and October 2015 from 15 primary healthcare clinics with different 

sociodemographic characteristics, located in the Málaga-Valle del Guadalhorce 

and the Costa del Sol Healthcare districts (Spain). Each participant was provided 

with an information sheet detailing the purpose and characteristics of the 

research and was asked to sign the informed consent form. Although the literatura 

recommends retesting between 2 and 14 days,33 it was decided to expand this 

time frame to 28 days to avoid discomfort to patients. Also, on the basis of 

previous accounts of behavior change among people living with chronic illnesses, 

the likelihood of lifestyle change between the 2 surveys would have been low.34 

Both (participants and professionals) were unaware of the scores obtained on the 

first administration. Moreover, an additional followup of the population was carried 

out till March 2018 to evaluate the onset of any diabetes complication. The 

instrument was named EBADE (Evaluación de Barreras de Autocuidados en 

Diabetes mEllitus tipo 2 [Assessment of Barriers to Self-Care in Type 2 Diabetes 

Mellitus]). 

The study was approved by the Málaga Northeast Ethics Committee, working 

within the Andalusian Health Service, on July 24, 2012. 

The sample size was estimated using the MacCallum- Browne-Sugawara 

approach35; to test the null hypothesis that the root mean square error of 

approximation (RMSEA) (R0 = 0.05) is less than or equal to population RMSEA 

(R = 0.08) (H0: R ≤ R0), with a type I error rate (α) (RMSEA), and a power goal of 

0.80, with a range from 51 to 224 df, where df = [(p-m)2 - (p + m)]/2, with p being 

the number of items and m the number of factors (on the basis of different models 

from a lower bound of 4 factors and 15 items to an upper bound of 4 factors and 

29 items), a minimum sample size of 211 was required for the lower level of 
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degree of freedom. These calculations were carried out using STATISTICA 12 

(Dell Software, Tulsa, OK). 

Statistical analysis 

In the psychometric analysis of this stage, internal consistency was assessed by 

Cronbach a coefficient, with values of 0.70 to 0.95 being considered acceptable,36 

and by item-total correlation (<0.30 was taken as indicative of poor correlation). 

Test-retest reliability was assessed using the intraclass correlation coefficient and 

taking values more than 0.70 as acceptable.36 In addition, the ceiling or floor 

effects were evaluated according to the frequency distribution of the items and 

are present if more tan 15% of respondents achieved the highest or the lowest 

posible score, respectively.37 

Confirmatory factor analysis (CFA) was applied to corroborate the theoretical 

structure derived from the 4 components of the TPB, using the following 

parameters as indices of good fit: 2/df (CMIN/df) less than 3, RMSEA less than 

0.08 (preferably ,0.06), with the respective 90% CI, comparative fit index (CFI) of 

more than 0.90, and goodness-of-fit index (GFI) of more than 0.90.38 

The sample was divided into 2 subsamples, by a random sampling procedure, to 

confirm the theoretical constructs of TPB by means of CFA. Covariances between 

factors and the unexplained covariance described as residual errors or those in 

the standardized matrix of residual covariances were calculated. 

Configural invariance and metric invariance were tested by comparing the 

goodness of fit for the model in both samples. Configural invariance was 

evaluated by comparing the pattern of fixed and free parameters between both 

samples, without constraints. Metric invariance was tested by comparing factor 

loadings, intercepts, and variances with and without constraints, contrasting the 

GFIs, and comparing the difference between the 2 values and their respective 

degrees of freedom. In addition, multigroup critical ratio for differences was 

calculated. Furthermore, the multinormality of the model was analyzed by 

reviewing the kurtosis and coefficient of asymmetry of each item and by 

calculating the Mardia coefficient. 

The criterion validity was determined according to the instrument’s capacity to 

distinguish, on one hand, between self-care barriers in patients with T2DM 
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treated with insulin therapy (with or without oral antidiabetic treatment) or only 

with oral antidiabetic drugs, and, on the other hand, between levels of metabolic 

control (HbA1c ≤7% vs >7%). Mann-Whitney U and Wilcoxon tests were 

conducted in each case. In addition, the probability of suffering diabetes 

complications was determined evaluating the odds ratio (OR) of complications 

such as retinopathy, nephropathy, diabetic foot, hypoglycemia, ketoacidosis, 

neuropathy, or cardiovascular events (acute myocardial infarction, angina stroke, 

and peripheral arterial insufficiency) in those subjects who attained higher than 

or lower than the median and the first quartile in the EBADE total score. 

All analyses were performed using SPSS version 23.0 (IBM, Armonk, NY) and 

AMOS 22.0. 

Results 

Sample Characteristics 

The 33 men and 21 women recruited to pilot the questionnaire had a mean age 

of 59.28 6 8.02 years; of these, 48.1% had only primary education and 33.4% 

were employed. On average, each patient had had the disease for 6.34 6 4.16 

years and presented a mean HbA1c value of 7.26% ± 1.59%. 

Thereafter, of the 524 persons invited to take part in the empirical psychometric 

validation study, 39 refused, for reasons such as lack of time or interest. Thus, an 

initial sample population of 485 patients was obtained; of these, 4.95% (n = 24) 

did not respond to 1 or more items and 51 participants failed to meet the inclusión 

criteria and were excluded. Thus, the final study population was composed of 410 

persons with T2DM (Fig. 1). 

The average age was 59.69 ± 7.56 years for subsample 1 and 59.34 ± 8.72 years 

for subsample 2, with the same rate of women for both samples (40% vs 39.5%). 

Only 30.4% and 28.6%, respectively, were in active employment at the time of 

the study, and a high proportion (43.4% and 43.3%) were retired. On average, 

each participant had had diabetes for 7.02 ± 6.04 years for subsample 1 versus 

7.18 ± 6.48 years for subsample 2, and presented a mean HbA1c value of 6.95% 

± 1.30% and 7.46% ± 1.62% (P< .001). Both subsamples had similar 

characteristics in terms of comorbidities, with the only significant differences 
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concerning retinopathy (P =.014) and smoking habit (P = .014). Subsample 2 had 

significantly more patients with T2DM treated with insulin therapy (n = 89, 43.4%; 

P <.001) (Table 1). From the initial sample, 392 people were followed till March 

2018 with a mean follow-up of 40.2 months (range 29-48). From this sample, 32 

developed retinopathy, 20 nephropathy, and 18 diabetic foot (a complete 

description is available in Supplemental Materials S1 found at 

https://doi.org/10.1016/j.jval.2019.04.1921). 

Psychometric Analysis: Item Reduction 

Of the initial 68 items, 20 were eliminated in the pilot study, for reasons such as 

very low item-total correlation (<0.20) or readability concerns. In subsequent 

phases and with the final sample, various elements were eliminated (those with 

an itemtotal correlation <0.30 or which reduced the consistency or those being 

focused on overly specific subgroups [smokers, patients with diabetic retinopathy, 

or patients treated with insulin therapy]). After this psychometric analysis, a total 

of 29 items remained with an a value of 0.852. 

Construct Validity 

The model was tested in the first sample (n = 205) and invariance was evaluated 

in the second sample (n = 205). The initial 29-item model was reduced 

progressively after analyzing residual errors in the standardized matrix of residual 

covariances. Successive versions were tested after item deletion by this 

Statistical reason, until finding a parsimonious structure of 15 items, with 

adequate fitness indices. CFA showed good fit values (CMIN/df = 1.75; GFI = 

0.92; CFI = 0.93; RMSEA = 0.043 [90% CI 0.034-0.052]) when both samples 

were compared (Fig. 2). Metric invariance was tested by comparing the 2 

between unconstrained ( 2 = 259.9; df = 148) and fully constrained ( 2 = 279.2; 

df = 163) models, with a nonsignificant difference that corroborated the metric 

invariance (19.3; df = 15). These final scores have a range from 15 to 105. 

Internal Consistency and Reliability 

The final instrument obtained showed good internal consistency, with item-total 

correlations ranging from 0.326 to 0.549, and with a final Cronbach α of 0.78. A 

total of 214 persons with T2DM (48.85% of the study population) completed the 

test-retest (no missing data reported) after a mean period of 43.86 ± 29.9 days. 
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This subpopulation had no differences in terms of sociodemographic 

characteristics or comorbidities with basal sample; only HbA1c was lower 

(20.41%; P<.0001). The correlation obtained was satisfactory (intraclass 

correlation coefficient 0.73; 95% CI 0.65-0.80; P<.0001). 

Criterion Validity 

Patients with T2DM treated with insulin therapy (with or without oral antidiabetic 

treatment) (n = 138) had a higher HbA1c value than did those treated with only 

oral antidiabetic drugs (n =272) (mean 8.05% ± 61.75% vs 6.78% ± 1.12%; 

P<.0001) and more time since diagnosis of DM (10.28 ± 7.6 years vs 5.33 ± 4.2 

years; P<.0001). Population with an inadequate metabolic control (HbA1c>7%, n 

= 168) repeated the same pattern in terms of time since diagnosis with respect 

to an adequate control (HbA1c ≤ 7%, n = 227) (8.54 ± 7.5 vs 6.92 ± 4.5; P<.0001). 

Patients with T2DM treated with insulin therapy also had a higher rate of 

cardiovascular events (n = 46, 41.1%) than did those treated with oral drugs (n = 

92, 30.9%; P = .050). There were no differences among subpopulations in the 

remaining sociodemographic characteristics or comorbidities. 

The questionnaire was able to distinguish between insulintreated, median 93 (88-

99); interquartile range (IQR) 11, and non–insulin-treated, median 96 (90-101); 

IQR 11 (Mann-Whitney U = 17 035.500; P = .005). The instrument also revealed 

significant differences according to whether the level of metabolic control was 

adequate, median 97 (90-101); IQR 11 or inadequate median 93 (88-99); IQR 11 

(Mann-Whitney U = 15 604; P = .002) (Table 2). 

In addition, the group with a lower median response (95 points) was more likely 

to suffer from diabetes-related complications than that with an upper median 

response (OR = 1.68; 95% CI 1.04-2.73). These probabilities were even greater 

taking the 25th percentile (89 points) as a cutoff point (OR 1.91; 95% CI 1.15-

3.18). No association was found between the response profile of the 

questionnaire and the presence of cardiovascular complications. 

Interpretability 

The final distribution of the instrument was different to the normal one (P<.0001) 

with a median of 95 (Q25 = 89 and Q75 =100). A full description by item and 

subpopulations is widely detailed in Supplemental Materials S2 found at 
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https://doi.org/10.1016/j.jval.2019.04.1921. The instrument retained 

multinormality, with a Mardia coefficient of 182.71, less than p(p + 2) (255), and 

a critical ratio of 57.91. The individual asymmetries of each itemwere acceptable, 

at less than 3 (except for item 27 [3.53] and item 24 [3.21]), and individual kurtosis 

values were also acceptable at less than 10, except for items 24, 27, and 20, 

which had values of 14.27, 22.03, and 12.84, respectively. The questionnaire did 

present a ceiling effect, with maximum scores (ie, 7 on the 7-point Likert scale) 

provided by 26% to 82.6% of the respondents, and there was no floor effect (ie, 

1 on the Likert scale) (range 0.2%-8.8%). In addition, the questionnaire achieved 

Good readability results, reflected by Flesch-Szigriszt index scores ranging from 

43.83 and 46.69 (somewhat difficult) for items 21 and 20, respectively, to 81.7 

(very easy) for item 3; 13 of the 15 items included were considered to have a 

normal, easy, and very easy legibility (Table 3). 

COSMIN Checklist 

Six criteria were completed to assess the measurement properties of the 

questionnaire (internal consistency, reliability, content validity, structural validity, 

criterion validity, and interpretability) and the standards for good methodology 

quality were achieved. The detailed checklist is available in Supplemental 

Materials S3 found at https://doi.org/10.1016/j.jval.2019.04.1921 and the 

extension for content validity in Supplemental Materials S4 found at 

https://doi.org/10.1016/j.jval.2019.04.1921. 

Discussion 

The EBADE Questionnaire (see Supplemental Materials S5 found at 

https://doi.org/10.1016/j.jval.2019.04.1921) was subjected to a rigorous process 

of content validation to ensure the high representativeness of the “self-care” 

construct. During this phase, the persons to whom the questionnaire was 

addressed participated directly, through focus groups and cognitive interviews, 

as recommended by the International Society for Pharmacoeconomics and 

Outcomes Research.39 In addition, the opinions of experts were taken into 

account, because the needs perceived by patients do not always coincide with 

caregivers’expectations,40 and hence the importance of combining both views. 
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Although various methods can be used for the imputation of missing values, we 

decided to work with complete data, thus avoiding potential biases associated 

with these techniques.32 No item showed a high nonresponse rate (<5% in all 

cases), which is attributable to an occasional oversight. The questionnaire was 

completed by the participants on a self-administered basis, at their respective 

health centers, under conditions of actual clinical practice. This condition lends 

added rigor to the process by preventing possible aid and partial or total 

completion of the questionnaire by relatives or friends. 

Before carrying out the psychometric validation of the questionnaire, the 

instrument was methodologically improved by means of a pilot study, as 

recommended by experts in this area,22 and by the subsequent reduction of items 

according to the psychometric results obtained. Statistical and conceptual 

aspects need to be taken into account for determining the most parsimonious 

solution.41 Invariance analysis offers a robust evaluation to rule out whether the 

model obtained a good fit by chance. Thus, testing the hypothesis between 2 

different random samples permits to confirm whether the goodness of fit remains 

invariable among different samples. Any questionnaire or psychometric 

instrument should measure identical constructs with the same structure across 

different groups. When measurement invariance can be demonstrated, it means 

that the participants across groups interpret the individual questions, as well as 

the underlying latent factor, in the same way.42 

To our knowledge, only one previous report of a questionnaire has corroborated 

its structure by CFA in the field of diabetes self-care behaviors/barriers from a 

multifactorial perspective.43,44 The model proposed by Schmitt et al for T2DM is 

in fact very similar to the one confirmed by EBADE (while grouping the factors in 

self-care dimensions), and thus a further contribution is made to understanding 

how such a construct may be obtained (in contrast to other studies in which 

construct validity has been obtained only by exploratory factor analysis). 

EBADE presents good internal consistency, test-retest reliability, and ability to 

discriminate between different subpopulations of persons with T2DM. Patients 

with inadequate metabolic control (HbA1c>7%) or treated with insulin therapy 

obtain lower scores and hence are subject to greater barriers to self-care than 
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those with adequate control or treated with oral drugs, as other authors have 

previously shown.45 In addition, EBADE has shown how people with more self-

care barriers have been more likely to develop complications associated with 

diabetes. Recently another instrument (Self-Care of Diabetes Inventory) has 

found a direct and meaningful partnership between self-care behaviors and 

diabetes complications, reinforcing our findings.46 

Furthermore, our model provides a reasonably Good representation of the main 

areas of self-care in this population,47 which are integrated in the constructs of 

the TPB. One of the main contributions of the questionnaire will be the ability to 

evaluate self-care behaviors in diabetes through determinants of behavior on the 

basis of the constructs of the TPB, which offer a new perspective for decision 

making with tailored interventions for T2DM. There is no consensus in the 

literature about the weight that should be assigned to each theoretical construct 

in the final prediction of treatment compliance, as acknowledged by the original 

author in a subsequent development of the theory.48 The TPB had been used 

previously to predict the intention to eat low-glycemic foods or to carry out 

physical activity in the T2DM population, with different mediators modulating the 

therapeutic behavior.49-51 In our case, it seems that behavioral beliefs have had a 

greater weight as determinant, because this construct counts in EBADE with 7 of 

15 items of the instrument. 

EBADE is an instrument that can be straightforwardly applied in primary care 

consultations and which helps clinicians assess main self-care barriers in people 

with T2DM: beliefs, social influences, skills, or social/professional roles.52 

Nonetheless, EBADE does present some limitations. The questionnaire suffers 

from a ceiling effect, which we believe is caused by 2 circumstances: on one 

hand, the profile of the respondents who have mostly had the disease for more 

than 7 years during which they have received primary care and follow-up, and, 

on the other hand, the probable sustained exposure to aspects of diabetes care 

from multiple caregivers with whom a relationship has been sustained. These 

circumstances have already been reported byWang et al53 in the development of 

the Diabetes-Related Distress Questionnaire. 
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Moreover, this study did not address certain properties, such as sensitivity to 

change, which will be covered in further studies. Another limitation is that 

questions related to important áreas such as tobacco use, self-monitoring of 

blood glucose, and retinopathy were not validated. 

Conclusion 

The assessment of patients’ needs, before performing clinical interventions, is a 

key aspect in promoting self-care among this population. The EBADE 

Questionnaire is based on a robust theoretical framework that proposes a new 

perspective for decision making in the education and lifestyle modification of 

people with T2DM. This instrument has been validated in Spanish patients with 

T2DM; for its use in other populations, it would need to be culturally adapted. 
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Table 1 Characteristics of T2DM population in sample. 
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Table 2 Internal consistency, test-retest reliability, and criterion validity with 
constructs of TPB. 
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Table 3 Distribution, multinormality, floor/ceiling effect, and legibility. 
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Figure 1 Flowchart of population sample. 
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Figure 2 Confirmatory factor analysis with 4 constructs of theory of planned 

behavior. 

 

 

 

 

 

 

 

 


