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Abstract

Background
Self-care behaviors are essential in controlling blood sugar and preventing mortality and complications of
diabetes. The evidence suggests that social cognitive factors play crucial role in adopting self-care
behaviors ..

Objectives
this study aimed to develop and examine the psychometric properties of the Diabetes Self-Management
Questionnaire based on the social cognitive theory (DSMQ-SCT).

Methods
The present methodological cross-sectional study investigated 460 patients with T2DM referred to
Isfahan Endocrine and Metabolism Research Centre, Isfahan, Iran using the convenience sampling
method. We assessed the reliability (internal consistency), content validity, convergent validity and
construct validity. Construct validity was evaluated using exploratory factor analysis (calibration
sample=230) and con�rmatory factor analysis (validation sample= 230).

Results
In the EFA with the varimax rotation, we extracted four factors that could explain 65.9% of the total
variance of the DSMQ-SCT scale. The CFA exhibited a satisfactory �t level for the four-factor structure
extracted from the EFA with the following measures. CFI: .971, IFI: .971, NFI: .942, TLI: .966, RMSEA:
.046).Internal consistency was good (Cronbach’s alpha coe�cient for the whole scale: 0.88; the
subscales: 0.85 to 0.92). The convergent validity showed signi�cant negative correlations between
DSMQ-SCT subscales and HbA1c.

Conclusion
The DSMQ-SCT is a valid and reliable instrument to assess social cognitive factors associated with self-
management behaviors in patients with T2DM. Therefore, this instrument can be used in both future
research and clinical practices.

Introduction
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Diabetes mellitus (DM) is the most common and important chronic metabolic disorder in humans due to
impaired insulin secretion, resistance to peripheral actions of insulin, or both. Currently, the disease is
considered a major global public health issue owing to its high prevalence1.The International Diabetes
Federation report indicates that there were 463 million patients with diabetes in the world in 2019, and it
is estimated that by 2045, the population of diabetic patients will rise to approximately 700 million
people, mostly in low- and middle-income countries2.Iran, with 5.4 million adults (20-79 years) is the third
country in terms of diabetes prevalence in the MENA region. Type 2 diabetes is the most common type of
diabetes, accounting for almost 90% of all diabetes cases2.The patients with diabetes compared to
others in the community are at higher risk of cardiovascular disease, stroke, peripheral vascular disease,
premature death, disability, and low quality of life3. The disease imposes a signi�cant �nancial burden on
communities and the health care system4. The patient's responsibility to adopt self-care behaviors is
critical in the effective control and management of diabetes5. The goals of diabetes management
measures are to maintain blood sugar levels within the normal range, to prevent the disease
complications, and ultimately to improve the patients’ quality of life; the accomplishment of these goals
totally depends on patients’ adoption and consistent commitment to self-care behaviors 6. Self-care
behaviors in patients with diabetes include blood sugar self-monitoring, proper diet, exercising, adherence
to medications, and foot care 7.The results of a systematic review by Leonard et al. indicated that social
support played key role in the self-care behaviors of patients with type 2 diabetes8. In addition to social
support, outcome expectations and outcome assessment are other factors in�uencing the self-care of
diabetic patients9,10. Outcome expectations are the individual's belief in the likelihood of a consequence
of a particular behavior, while outcome assessment is the importance and value that a person attaches to
that outcome11. Self-e�cacy is signi�cant factor in various aspects of behavioral performance and
according to studies, it is also a signi�cant predictor of self-care behaviors in diabetes 12,13. In fact, self-
e�cacy in most studies investigating the factors in�uencing self-care and diabetes control has been
identi�ed as not only an in�uential factor but also the most important and strongest one in this regard14.
Social Cognitive Theory (SCT) is a useful behavioral theory to explain the self-management behaviors of
patients with chronic diseases15. This theory aims to explain human behaviors as a triple reciprocal
causality, and it considers behavior as the center of a triangle with individual factors, environmental
factors, and behavioral factors as its three angles that are connected to each other in pairs11. Social
support, outcome expectations, outcome expectancy and self- e�cacy are the key constructs of the
social cognitive theory that are relevant to diabetes self-management9,10.The limitations of existing
diabetes self-care tools have been reported in recent narrative and systematic reviews as follows: (1).
Most instruments are obsolete 7. (2). Some of these instruments measure only one dimension of diabetes
self-care behavior such as diet, physical activity, and blood sugar monitoring 16. (3). None of the available
instruments provides the evidence of a strong validation process (For example, in most cases standard
validity is estimated using scores from other scales instead of clinical indicators) or does not present a
theoretical framework to identify factors in�uencing self-care behaviors17. These reviews also
emphasized the need for designing a theory-based instrument with strong psychometric characteristics
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for the self-management of patients with type 2 diabetes 16,18.In addition, it was found that existing
measures for Social Cognitive factors related to Self-Management had no focus on all behaviors or
included only a construct of SCT.For example,the Diabetes Management Self-E�cacy Scale( DMSES)19

and social support scale for self-care in middle-aged patients with type II diabetes (S4-MAD)20 focus only
on one construct of SCT.Based on a review of the texts a comprehensive theory-based instrument was
not found that simultaneously measured the social cognitive factors associated with diabetes self-
management based on the social cognitive theory. Therefore, this study aimed to develop and evaluate a
new instrument to assess the social cognitive factors of self-management in patients with type 2
diabetes based the social cognitive theory (DSMQ-SCT).

Methods

Study design
The present methodological study was conducted in two phases. In the �rst generation of items and
development of the questionnaire were carried out. In the second phase, the reliability and validity of the
instrument were evaluated.

Setting and participants
The present a cross-sectional study was conducted from June2019 to September 2019. A convenience
sampling method was used to recruit patients with T2DM from the Diabetes Clinic of the Isfahan
Endocrine and Metabolism Research Center (IEMRC), Isfahan,Iran. The minimum sample size required for
factor analysis was 5 to 10 per item of scale 21. A total of 460 patients with T2DM participated in the
study.Inclusion criteria were as follows:(1) being at the age of 18 years or older;(2) being diagnosed with
type 2 diabetes for at least 3 months;(3) being able to read and speak in Persian; (4) undergoing the
HbA1c lab test in the past two months;(5) providing the consent to cooperate in the study. Patients were
excluded if they had ;(1)cognitive impairment;(2) serious diabetes complications( neuropathy, kidney
disease, amputation, other complications); (3)incomplete questionnaires.

Ethics approval
The participants were informed about the study and their written informed consent were obtained. This
study was approved by the Human Research Ethics Committee of Isfahan University of Medical Sciences
(IR.MUI.RESEARCH.REC.1398.014; Project Number: 397735).

Phase I: DSMQ-SCT development

Item generation
Item generation was carried out in Two steps:1) A review of broad literature relating to the SCT was
conducted 11,15,22,23and 2) two focus group discussions were performed with 30 patients with T2DM. In
this step, an item pool was extracted from the focus group discussion �ndings and the literature.Finally,
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30 items with 4 constructs )self- e�cacy, social support, outcome expectations and outcome expectancy
( were generated that covered self-management aspects such as glucose management, dietary control,
physical activity, and foot care. The items were measured on a Likert scale ranging from 1 to 4
(1=completely disagree to 4=completely agree) .

Content validity
Qualitative and quantitative content validity was conducted by ten experts ( health education, nursing,
endocrinology and metabolism) in both qualitative and quantitative methods. To examine the qualitative
content validity method, the experts were asked to evaluate the questionnaire based on grammatical
criteria, using appropriate and correct words, applying correct and proper order of words in items, and
employing appropriate scoring.The quantitative content validity of the questionnaire was evaluated by
calculating the content validity ratio(CVR) and the content validity index (CVI) for the items. To calculate
CVR, the expert panel was requested to score each item from 1 to 3 with a three -point Likert scale:
"necessary", "useful but not necessary", and "unnecessary". Next, based on Lawshe’s table, items with a
CVR score of 0.62 or above were accepted24. To calculate the CVI based on Waltz and Bausell's
recommendation25, the same experts were asked to examine the degree of " relevance", "clarity", and
"simplicity"of each item based on a four-point Likert scale. Then, items with a score above 0. 79 were
considered satisfactory26.

Test of the pre-�nal version
The pre-test was performed to clarify the wording and ease of understanding of the �nal version(face
validity). According to Beaton, the minimum sample size required for the pre-test is 30 people 27.
Qualitative and quantitative methods were used to evaluate face validity. In the qualitative step, we asked
30 patients similar to the target population to assess each item for ‘di�culty’, ‘relevancy’, and ‘ambiguity’.
In the next step,the impact score of each item was calculated using a 5-point Likert scale. Impact scores
equal to 1.5 or higher were accepted 28.

Phase II: Cross-sectional study

Classical item analysis
Classical Item Analysis (CIA) measures the use of the mean, standard deviation, skewness, and Corrected
Item-Total Correlation (CITC). Items with CITC of lower than 0.3 were eliminated. The minimal acceptable
value for skewness was 1.96 24.

Construct validity
The factorial structure of DSMQ-SCT was tested with a holdout method for cross-validation, and the total
sample (n=460) was randomly divided into two sub-samples.An exploratory factor analysis (EFA) was
conducted on sample calibration( n=230) to explore the factor structure. The Kaiser-Meyer-Olkin (KMO)
and Bartlett’s Test of Sphericity were used to determine the sampling adequacy and the appropriateness
of the data for factor analysis. Subsequently, principal component analysis with the varimax rotation was
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performed to extract latent factors.To measure the number of factors, we used an eigenvalue equal to
one or above, and considered a cutoff point of at least 0.40 to determine variables loaded by each
factor29. Then, a con�rmatory factor analysis (CFA) was conducted on sample validation (n= 230) to
validate the factor structure constructed through the calibration sample. Model �t was evaluated with the
following �t criteria: chi-square value (χ2), relative chi-square value (χ2/df), and approximate error roots
(RMSEA, standardized �t index (NFI), The value-added �tted index (IFI), the comparative �t index (CFI),
and the Tucker-Lewis index (TLI) were used to evaluate the constructed model. When the �t met the
following criterion, it was acceptable: CFI, TLI, IFI, and NFI≥ 0.9 and RMSEA<0.08 30,31.

Convergent validity
Convergent validity was assessed by comparing DSMQ-SCT scores to the HbA1c value, using Pearson
correlations.

Reliability
Internal consistency was estimated using the Cronbach’s alpha coe�cient. The value of 0.70 or above
was considered acceptable32.

Other measurements and statistical analysis
In this study, quantitative and qualitative variables were expressed as mean (standard deviation (SD) and
number (percent), The SPSS software Version 16 (SPSS Inc., Chicago, IL, USA) and Amos Graphic
software Version 23 (Chicago, IL, USA) were used to conduct all statistical analyses.

Results
The participants’ mean age was 60.8years(±10.31) . The majority of participants were female (70.7%),
married(90.0%) and had educational levels of primary and high school (73.3%).The duration of diabetes
was 13years(±8.37), and the average glycosylated hemoglobin (HbA1c) was 8.2%(±1.82). Table 1
presents the demographic and clinical characteristics of the sample. Table1 displays further information
about the participants’ socio-demographic characteristics.

Content validity
In the qualitative content validity the wordings of 5 items were modi�ed according to the experts’
opinions. In the quantitative phase, based on Lawshe’s table, 7 items having scores lower than 0.62 were
removed. Additionally, in the evaluation of CVI,based on Waltz and Bausell’s index, all 23 items gained a
score higher than 0.79. 

Face validity
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In qualitative face validity, 3 items that were reported to be di�cult to understand were modi�ed . In
quantitative face validity,2 items that had gained the impact scores lower than 1.5 were removed. Hence,
the questionnaire entered the construct validity phase with 23 items. 

Classical item analysis
Ceiling and �oor effects were observed in none of the items. CITC was higher than 0.3 for all items. The
skewness of the items was less than 1.96, and no items were deleted in this step. Hence , 21 items were
retained for the exploratory factor analysis.

Exploratory factor analysis
The Result of the Kaiser-Meyer-Olkin test (KMO=0. 89) and Bartlett's test of sphericity (χ2=5850.855;
P<0.001; df=210) on 230 patients indicated that the data were appropriate for the factor analysis. The
principal component analysis (PCA) with the varimax rotation was extracted from a four-factor solution
for 21 items based on an eigenvalue greater than one.The extracted 4 factors explained 65.9% of the total
variance. Table 2 shows the loading factor of each item after the varimax rotation. 

Con�rmatory factor analysis
The results of CFA showed a good �t for the data as follows: The relative chi-square (χ2/df ) was equal to
1.97, indicating the �tness of the model (P<0.0001). The comparative indices of the model including CFI
and IFI were higher than 0.9 (0.971 and 0.971, respectively) and NFI was equal to 0.942. the RMSEA of
the model was 0.046 (con�dence interval 90%=0.044-0.066). Table 3 shows the results of CFA. 

Convergent validity
Convergent validity indicated signi�cant negative correlations between the DSMQ-SCT sub-scales and the
HbA1c value (P < 0.001, Table 5).

Reliability
The Cronbach’s alpha for the entire questionnaire was 0.88 and it ranged from 0.85 to 0.92 for the
subscales. The results showed satisfactory internal consistency. 

Discussion
This study aimed to develop and evaluate the psychometric properties of a new instrument to assess
social cognitive factors associated with the self-management behavior in patients with type 2 diabetes.
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For some reasons, this study has a novel approach. First, there is strong evidence for the in�uence of
social cognitive factors on the self-management behavior of patients with type 2 diabetes14,33−36.
However ,there was no comprehensive theory-based instrument to assess the social cognitive factors of
self-management behavior in patients with type 2 diabetes 16,18. However, DSMQ-SCT is a
multidimensional instrument designed based on the social cognitive theory (SCT) and �lls this
gap.Secondly, DSMQ-SCT can contribute to the development and assessment of theory-based
interventions to improve self-management in patients with type 2 diabetes; it is also useful for
practitioners in helping patients to improve or maintain good glycaemic control. The DSMQ-SCT
evaluation indicates very good psychometric properties with satisfactory reliability and good validity. To
design the instrument,�rst a preliminary 30-item inventory was developed based on the four constructs of
SCT. Next, content and face validity were performed and 9 items were removed in this step. Afterward, 21
items were retained for the next step. Then, item analysis was performed and no items were removed in
this step. Finally, 21 items were retained for the factor analysis. The KMO measure of sampling adequacy
was 0.89 and Bartlett’stest of sphericity was signi�cant (p< 0.001), indicating that the data are
appropriate for factor analysis. No items were removed in this step, probably because this instrument
was validated in previous steps.Principal component analysis with the varimax rotation resulted in a four-
factor structure. These four factors were able to explain 65.9% of the total variance. Based on exploratory
factor analysis, four -factors, namely self-e�cacy, social support, outcome expectations and outcome
expectancy were extracted, which The �rst-factor extracted in the present study was outcome
expectations. The �rst factor with a special value of 7.23 at 34.42% had the highest contribution to
explaining the total variance. Outcome expectations are personal beliefs in the effect of an action on
achieving a particular outcome. Outcome expectations can be positive and negative37. Positive outcomes
expectancies include pleasurable sense experiences, social acceptance and support, being encouraging
and receiving cash bonus and/or self-satisfaction .Furthermore, negative outcomes expectancies can
include some cases like physical pain and many studies have demonstrated a signi�cant association
between outcome expectancy and diabetes self-management behaviors 10,38−40.The second factor with a
high variance in the exploratory factor analysis was the self-e�cacy.Self-e�cacy is one of the main
concepts of the SCT theory and affects individuals’ motivation while enforcing consistency in behavior.
Self-e�cacy is the con�dence that individuals have in their ability to pursue a particular behavior. It has
various sources, including one's accomplishments and failures, observance of the success or failure of
others, and verbal persuasion41.Self-e�cacy is the most important predictor of self-management
behaviors in patients with diabetes23.Previous studies have shown that self-e�cacy due to improve in
diabetic Self-Management33.In this study, social support was the third important determinant of diabetic
self-management.Social support has been interpreted as a sense of acceptance by others as well as
enjoying the kindness, companionship, and attention of family members, friends, and others, so that
family support has been expressed as a vital component of successful diabetes control. The relevant
research literature reveals that low social support from friends and other members of the community can
affect health status, and colleagues consider family support to be the strongest determining factor in
following a treatment regimen in patients with type 2 diabetes and those receiving higher social support
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from their spouse and those around them, and they more committed to self-care behaviors 34. Idalski et
al. also reported that social support directly affected the control and improvement of self-care behaviors
in patients with diabetes 42.The last extracted factor was outcome expectancy.Outcome expectancy
refers to the value a person places on the probable outcomes resulting from performing a behavior. The
higher the expectancies, the higher the chances of indulging in the behavior43. Outcome expectancies is
one important predictor of self-management in patients with diabetes38. CFA was applied to determine
whether the hypothesized model was recognized from the EFA �t the data.The CFA results(the CFI =.971,
IFI =.971, NFI =.942, TLI =.966, the RMSEA =.046, and the relative chi-square (x2/df) =1.972 ( con�rmed
that the data had a good �t with the four-factor scale. Furthermore,convergent validity indicated a
negative and signi�cant correlation between the total scale and subscales of the DSMQ-SCT and the
HbA1c level.Glycosylated hemoglobin is regarded as the most important measure of long-term blood
sugar control, and it is considered the gold standard of diabetes care.Previous studies indicated that
social cognitive factors were associated with glycemic control in type 2 diabetes patients35,44,45. Good
internal consistency of the total scale and its subscales was supported by a Cronbach’s alpha coe�cient
of 0.88 or above.

Strengths and Limitations
To date, this is the �rst study to assessing the social cognitive factors of self-management in patients
with type 2 diabetes based on the social cognitive theory. Our study has several strengths. (1) The
glycemic level was determined based on the HbA1c laboratory test that had a high speci�city46.(2) The
DSMQ-SCT is a multidimensional and theory-based instrument covering the main aspects of diabetes
self-management. (3) the DSMQ-SCT is user-friendly and due to the small number of questions, it can be
completed in a short time.(4)The present study has provided good evidence regarding the construct
validity and reliability of DSMQ-SCT.This study also had limitations: (1) We did not evaluate the test-
retest reliability. (2) The research data were collected only from patients who visited the Diabetes Clinic of
the Isfahan Endocrine and Metabolism Research Center (in central Iran). Therefore, its �ndings could not
be generalized to the entire population of type 2 diabetic patients in contexts. (3) In this study, we
evaluated DSMQ-SCT only in patients with type 2 diabetes. Therefore, the examination of the validity and
reliability of DSMQ-SCT among patients with type 1 diabetes provides an excellent opportunity to
compare Social Cognitive factors associated with Self-Management among different types of diabetes.
(4) One of the limitations of this study is that we did not measure discriminated validity, and we
recommend measuring this type of validity in further studies.

Conclusion
In conclusion, our study �ndings provide preliminary support for DSMQ-SCT as a reliable, valid
instrument for the assessment of social cognitive factors related to self-management. We maintain that
DSMQ-SCT provides useful evidence for researchers and health professionals Accordingly, they can
obtain a deeper and more accurate understanding of the social cognitive factors associated with the self-
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management behavior in patients with type 2 diabetes and are able to it use to assess effective theory-
based interventions and to improve self-management in the growing population of patients with type 2
diabetes. However, more research needs to be conducted to con�rm that DSMQ-SCT is a useful tool with
sound psychometric properties.
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Figure 1

Con�rmatory factor analysis to assess the measurement model of the DSMQ-SCT (n=230)
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