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Background: In general, the majority of diabetic patients suffering from a lack of capability
in controlling different aspects of self-care have likely been prone to cardiovascular disease.
To reduce the economic burden in societies and the rate of death on one hand, and improve
life expectancy, on the other hand, it seems necessary to emphasize self-care training in
diabetic patients. The purpose of this study was to determine comparison of self-care in
cardiac and non-cardiac diabetic patients.

Methods: This descriptive-analytic study was carried out with 136 diabetic participants
selected using random sampling and divided into two groups of 68 non-cardiac diabetic
patients. Data were collected using a demographic and diabetic patient’s self-management
questionnaire (DSMQ). For the analysis of the data, SPSS16 was employed to check the
significance test at the level of P<0.05.

Results: In this study, twenty-eight (41.2%) and forty (58.8%) of the participants in each
group were male and female, respectively. Their ages spanned from (61.35+13.34) in non-
cardiac diabetic group to (65.9448.74) in cardiac diabetic participants. There were significant
differences between two groups, specifically in patients with cardiac diabetic disease in
different aspects, for instance, including glucose monitoring (F=4.977, P=0.027, 1°=0.036),
diet control (F=9.125, P=0.003, 1°=0.064), physical activity (F=22.954, P=0.0001,
1°=0.146) and health care awareness (F=31.366, P=0.0001, n°=0.19).

Conclusion: According to DSMQ questionnaire in the present study, glucose monitoring,
diet control, physical activity, and health care awareness in diabetic patients with heart
disease were significantly reported to have been better than the other group with no cardiac
problem. Due to insufficient self-care in diabetic patients and some consequences such as
poor health, heart disease as one of the complications of diabetes, hospital re-admission and
heavy costs, the therapeutic team should be alerted to self-care training.

Keywords: type Il diabetes, self-care, heart disease

Introduction
Type I diabetes is caused by a loss of physical or functional B-cell mass, due to an
autoimmune process in most cases.' type II diabetes is a kind of pathophysiologic
abnormalities in three stages of insulin secretion, peripheral insulin resistance, and
excessive glucose production by liver cells. Consequently, it has tended to apparent
diabetes with fasting hyperglycemia and ultimate failure in pancreatic beta cells,”
considered as an epidemic of the 21 century and® as an effective role in the quality
of life, occupation, and social relationships.4

The total number of diabetic patients is likely to reach 592 million by 2035.°
attributed to the lack of awareness of many people as to diabetes in Iran, therefore,
the number of diabetic patients is estimated to be more than 7 million cases.® With
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155,000 annual increase of new diabetic cases in Iran’ and
a high risk of cardiovascular disease in this group,® the
mortality rate in diabetic patients is reported to be two to
four times greater than in non-diabetic people.” According
to the definition of the American Heart Association
(AHA), cardiovascular disorders consist of myocardial
infarction, congenital and cardiac rhythm, secondary car-
diac arrhythmias, heart failure (HF), heart valve and
National Health and

Studies (NHANES)
show that the American Diabetes Association’s recom-

Peripheral arteries diseases.'”

Nutrition Examination Survey’s

mendation for prevention of coronary artery disease and
other complications stemming from diabetes have been
fully considered in just 5-12 percent of patients with
type 2 diabetes."'

Although the function of care in diabetic patients is to
maintain a good level of blood glucose and reduce
complications,'? however, some factors including personal
and systemic barriers do not make diabetic patients able to
control their blood glucose. Given the fact that'® overweight
and unhealthy lifestyle would pave the way for cardiovas-
cular disorders and diabetes'* as well as the global trend of
diabetes, the aftermath consequences indeed are death, dis-
ease burden, lower life expectancy, higher costs and weaker
control management over diabetes in low and middle-
income countries.” As a key to an individual’s health, self-
care in diabetes'® improves self-efficacy'® and quality of
life.!” Further, self-care as a combination of motivational
and problem-solving interventions'® reduces the incidence
of diabetes in high-risk individuals and improves cardiovas-
cular symptoms in diabetics.'”

Undoubtedly, diabetic patients with little awareness as
to self-care are more likely to be exposed to cardiovascular
disorders.'" To lessen the economic burden in societies
and the rate of death and ameliorate life expectancy
further,? the importance of self-care in diabetes should be
the core of any therapeutic sessions. In other words, self-
care as the main foundation for the treatment of the disease
is one of the nursing research priorities.”® According to
recent studies, the most important reason for mortality in
diabetic patients is the lack of attention to self-care.?'**
conducted studies by the World Health Organization
(WHO) demonstrate that diabetic patients’ satisfaction
with prescribed treatments, for example, adherence to
diet is about 50% in developing countries and less than
this in developed countries.”

Despite the backbone of studies, in Iran, there are three
million patients suffering from type II diabetes, as it is in

different countries around the world.?* Regarding the
patient’s awareness of self-care, the huge costs required
for treatment of diabetes as well as its complications for
the public health system,’ the purpose of this study was to
compare the adherence of self-care behaviors in non-car-
diac diabetics patients.

Materials and methods
This descriptive-analytic study was conducted on 136 dia-
betic patients addmitted in Kosar hospital located in
Semnan, Iran. The participants were randomly divided
into two groups of 68 later categorized as cardiac diabetic
and non-cardiac diabetic patients.

The main criteria for selection of this sample:

e They should be over 20.

e They had been diagnosed with diabetes for at least
six months.

e There should be no sign of brain diseases such as
dementia, delirium, learning disabilities, speech and
hearing disorders.

e They should not be addicted to any psychotic drugs.

Data collection and analysis

In the present study, 28 (41/2%) and 40 (58/8%) of the
participants in each group were male and female, respec-
tively. The age average ranged from (65.94+8.74) in the
diabetic group with heart disease to (61.35+13.34) in the
diabetic group without heart disease. The level of educa-
tion of non-cardiac diabetic group has been reported to be
a diploma, 35 (51.5%) diabetics suffering from heart dis-
ease 29 (42.6%) diabetics with no sign of heart disease.
Other factors including income average were mainstream
among 52 (75.6%) cardiac diabetics and 44 (64.7%) non-
cardiac diabetics. Approximately, some participants
including 36(52.9%) diabetics and 48 (70.6%) cardiac
diabetics had to inject insulin. Further, significant differ-
ences were observed between two groups at the level of
education, salary and insulin injection (P<0.05), though
there were no significant differences in their ages and
genders (P>0.05). (See Tablel)

Data were collected using a demographic questionnaire
containing information such as age, sex, level of literacy,
monthly income and history of heart disease. Moreover, a
self-care standard questionnaire in diabetic patients
(DSMQ) was administered. This questionnaire is a rela-
for self-care

tively new psychometric instrument
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Table | Diabetic patient characteristics (with and without heart disease)

Group With heart disease Without heart disease Test

Variable Label Frequency(Percent) Frequency(Percent)

Gender Male 28(41.2) 28(41.2) x*=0, P=1>0.05
Female 40(58.8) 40(58.8)

Education High school 35(51.5) 29(42.6) x*=11.27, P=0.016<0.05
Diploma 13(19.1) 19(27.9)
Bachelor’s Degree 15(22.1) 17(25)
Master’s Degree 5(7.4) 3(4.4)

Salary Average 52(75.6) 44(64.7) x*=8.667, P=0.013<0.05
Good 16(23.5) 16(23.5)
Very good 0 8(11.8)

Insulin need Yes 36(52.9) 48(70.6) x*=4.484, P=0.034<0.05
No 32(47.1) 20(29.4)

Age (years) Mean + SD 65.94+8.745 61.35+13.343 T=2.372, P=0.09>0.05

Notes: For analysis of the data, independent sample t-test was used and the result displayed that while significant differences were observed in different aspects including
education, salary and need to insulin injection between 2 groups of participant (P<0.05), there were no such significant variations between them concerning their age and

gender (P>0.05).

assessment of diabetes, which was introduced in 2013 and
designed to pose important questions including, for
instance, diet, medicine, blood glucose monitoring and
contact with health care professionals, with a particular
focus on blood glucose control activities. The question-
naire consisted of 16 questions in five different aspects of
self-care in diabetes (four in diet, two in drug adherence,
three in the blood glucose monitoring as well as three in
physical activity, and three in the physician’s meeting). It
was described as a behavioral respondent’s personality.
Premised on the Likert Scale, each item is scored from 0
(lowest score) to 3 (highest scores). The reliability and
validity of this questionnaire concerning the evaluation of
self-care in diabetic patients were presented in the Schmitt
study.?

For the present study, upon the permission of the
Semnan University Medical Sciences’ Ethics Committee,
this research has been carried out. To do so, the first
researcher introduced herself to the research units and
expressed the purpose of this study as well as obtained
written consent from the participants. The questionnaires
were filled out by diabetic patients admitted to the Kosar
hospital during January and February 2018.

Analysis of the data was conducted using SPSS 24 to
run ANOVA test, chi-square, independent sample ¢-test
and Exploratory Factor Analysis (EFA (with the level of
Significance considered at P<0.05. For the further assess-
ment of the items, Factor analysis (FA) run was consistent

with the Tabachnick and Fidell.° For a specific theory and
related variables in the analysis, factor analysis as one of
the best statistical analyses could explain the underlying
structure. With the goal of reducing the number of items
into a smaller set of new composite dimensions, factor
analysis was employed.?” Generally speaking, for the set
of coherent subsets to determine the variable of interest
that are relatively independent of each other, exploratory
factor analysis (EFA) was employed. The purpose of EFA
was to explain the structure underlying the data and pro-
vide information to the researchers about the number of
possible factors that best would represent the data.?®
Therefore, EFA was used to examine the items and factors
applied in the studies.

Exploratory factor analysis (EFA)

In the present study, to explore the structure of the mea-
surement items compared to the variables offered in the
theoretical framework, exploratory factor analysis (EFA)
was applied as a means for factor extraction and PCA for
the validity of the scale. The method of the orthogonal
Varimax rotational was chosen for the extraction. The
Eigenvalues greater than one accounted for the latent
root criterion and solution about 60% or more cumulative
variance that also explained the criterion of variance
percentage.”® As a communality, the total variance of an
original variable shared with other variables was also
determined.”® For sampling adequacy and Bartlett’s Test
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of Sphericity, it is suggested to consider the Kaiser-Meyer-
Olkin (KMO) test.*® For EFA to make available parsimo-
nious set of factors as suitable, the value of KMO which is
greater than 0.6 indicate a statistically significant relation-
ship between items.”® Regarding the items stemming from
the literature, EFA was run separately. Initially,'® items
related to all variables were examined that accounted for
four theoretically defined constructs. The results revealed
that the KMO value was greater than 0.6 and Bartlett’s test
was significant (P<0.001), therefore, the first assumptions
for the EFA were met (See Table 2). Commonalities were
shown by each item. All of the items including common-
alities above 0.5 with their construct and the total var-
iances were described each component. The number of
factors with eigenvalue>1 was considered significant and
the rest were disregarded 26 (See Table 3).

In Table 4 the eigenvalues associated with each linear
component (factor) before and after extraction as well as
after rotation have been listed. Before extraction, SPSS has
identified 16 linear components within the data set. In the
final part of the table (labeled Rotation Sums of Squared
Loadings), the eigenvalues of the factors after rotation
were illustrated. The rotation has the effect of optimizing
the factor structure, and one consequence is that the rela-
tive importance of the four-factors was even. Finally, the
rotated pattern matrix (Table 4) has shown four factor
solutions. It is recommended that the absolute correlation

between construct and its measuring item (ie, factor load-
ing) should be higher than 0.7.%° The results in the table of
pattern matrix show that the minimum factor loadings
were reported more than 0.7. (See Table 4).

Hypothesis testing

To investigate group differences in Self- care, a one-way
between-groups multivariate analysis of variance was per-
formed. Four dependent variables were used: Glucose
Management, Diabetes Control, Physical Activity, and
Health Care. The independent variable was the non-cardiac
group of diabetics. Preliminary assumptions were checked:
normality, linearity, univariate and multivariate outliers,
homogeneity of variance and covariance matrices, and multi-
collinearity. The statistically significant difference was
observed between diabetics suffering from non-cardiovascu-
lar problems on the combined dependent variables, F (4,
131) =22.941, P=0.001; Wilks’ Lambda =0.588; partial eta
squared (1%)=0.412.

Results
The mean scores have provided us with the statistical
analyses as follows:

1. The test of ANOVA has demonstrated the signifi-
cant effect of glucose monitoring (F=4.977,
P=0.027, 1°=0.036). Thus, the null hypothesis was

Table 2 Commonalities shared and initial assumptions of Exploratory Factor Analysis (EFA)

Item Extraction Kaiser-Meyer-Olkin (KMO) Bartlett’s test of sphericity
x2(df) P-Value

Checking blood sugar levels with care and attention 0.781 0.874 1540.789(120) 0.001

Taking diabetes medication as prescribed 0.75

Recording regularly blood sugar levels 0.755

Not checking frequently blood sugar levels enough 0.724

Forgetting to take/skip diabetes medication 0.788

Choosing food to easily achieve optimal blood sugar 0.791

Eating occasionally lots of sweets/high-carb foods 0.816

Following diet specialist’s recommendations 0.857

Having sometimes real “food binges” 0.842

Doing physical activity to achieve optimal sugar levels 0.824

Avoiding physical activity, although good for diabetes 0.793

Skipping planned physical activity 0.754

Keeping recommended doctors’ appointments 0.76

Avoiding diabetes-related doctors’ appointments 0.779

Visiting medical practitioner(s) more often 0.808

Lack of rich diabetes self-care 0.789

Notes: |6 items related to the all variables were examined to contribute in 4 theoretically established constructs. The results revealed that the KMO value was greater than
0.6 and Bartlett’s test was significant (P<0.001), which met the initial assumptions for the EFA.
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Table 3 Eigenvalues and variance extracted by each component

Component Initial eigenvalues Rotation sums of squared loadings
Total % of Variance Cumulative % Total % of Variance Cumulative %
| 6.605 41.280 41.280 3.682 23.010 23.010
2 2.287 14.294 55.573 3.382 21.134 44.144
3 2.022 12.640 68.214 3.129 19.559 63.703
4 1.698 10.612 78.825 2.420 15.122 78.825
5 0.479 2.995 81.821
6 0417 2.605 84.426
7 0.371 2317 86.743
8 0.341 2.132 88.876
9 0315 1.969 90.844
10 0.264 1.648 92.493
I 0.247 1.546 94.039
12 0.230 1.436 95.475
13 0.219 1.368 96.843
14 0.182 1.140 97.984
15 0.173 1.083 99.067
16 0.149 0.933 100.000
Extraction method: principal component analysis.

Notes: Commonalities enlightened by each item. All of the items allocated above 0.5 commonalities with their construct and explained the total variance described by each
component. The number of factors that had given value >| were just regarded as significant and the rest were eliminated.

rejected as it has buttressed the idea that diabetics
with heart disease reported having higher levels of
glucose monitoring (M=11.059, SD=3.536) com-
pared to diabetics without heart disease (M=9.485,
SD=4.618).

2. The test of ANOVA has demonstrated the significant
effect for diet Control (F=9.125, P=0.003, 1>=0.064).
The null hypothesis was rejected as it has supported
that diabetics with heart disease had higher levels of
diet Control (M=8.779, SD=3.42) than diabetics with
no heart disease (M=6.971, SD=3.562).

3. Concerning the physical activities between two
groups using ANOVA, the differences were statisti-
cally significant F=22.954, P=0.0001, 1°=0.146).
Therefore, the null hypothesis was rejected; it was
shown that diabetics with heart disease had slightly
higher levels of physical Activity (M=10.147,
SD=2.228) compared to diabetics with no cardio-
vascular problems (M=7.897, SD=3.168).

4. Finally, as the test of ANOVA demonstrated, health
Care awareness was statistically significant F=31.366,
P=0.0001, 1°=0.19). Hence, the null hypothesis was
rejected and accounted for the higher levels of Health
Care awareness in diabetics with heart disease (M
=7.691, SD =1.469) than diabetics without heart dis-
ease (M=7.897, SD=2.19). (see Table 5)

Discussion
The purpose of the present study was to investigate the
difference between non-cardiac diabetics patients in terms
of the level of self-care. The management of diabetes is
unique in the long-term care (LTC) setting.>' conducted
studies by the World Health Organization (WHO)
explained diabetic patients’ compliance rate with pre-
scribed treatments, for example, adherence to the diet
was reported to be about 50% in developed countries and
less than this in developing countries.”> National Health
and Nutrition Examination Survey’s Studies show that the
American Diabetes Association’s recommendation for pre-
vention of coronary artery disease and other complications
due to diabetes has been fully considered in merely 5-12
percent of patients suffering from type 2 diabetes.'!
Regarding the lack of self-care in non-cardiac diabetics
versus diabetics with heart disease, this piece of research has
paved the way to find out the reasons underpinning of
patients’ sufficient lack of attention to self-care and its sub-
sequent complications. According to the studies conducted
by Forouhi (2014), the main risk factors for type 2 diabetes
are age, obesity, family history, and physical inactivity.’
Among these factors, obesity and physical inactivity, attrib-
uted to an individual’s awareness about a healthy lifestyle,
should be avoided. Further, the lifestyle has a significant role
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Table 4 Factor structure matrix of loading variable

Item Component

Glucose Diet Physical Health

Monitoring Control Activity Care awareness

Checking blood sugar levels with care and attention *0.848
Taking diabetes medication as prescribed *0.832
Recording regularly blood sugar levels *0.806
Lack of checking blood sugar sufficiently and frequently *0.798
Missing diabetes medication *0.789
Choosing food to easily achieve optimal blood sugar *0.823
Eating occasionally lots of sweets/high-carb foods *0.88

Following diet specialist’s recommendations *0.887
Having sometimes real “food binges” *0.894
Doing physical activity to achieve optimal sugar levels *0.888
Avoiding physical activity, although it is good for diabetes *0.857
Skipping planned physical activity *0.825
Diabetes self-care is poor *0.793
Avoiding diabetes-related doctors’ appointments *0.831
Visiting medical practitioner(s) more than often *0.876

Keeping recommended doctors’ appointments *0.879

Extraction Method: Principal Component Analysis.

Rotation Method: Varimax with Kaiser Normalization.

Notes: The eigenvalues associated with each linear component (factor) before and after extraction as well as after rotation. The results in pattern matrix table show that the items
with the minimum factor loadings above 0.7 were loaded on four factors. *Matrix of loading variable above 0.7.

Table 5 Result of ANOVA

Construct Group Mean Std. deviation N F(P-Value) Effect size(n?)

Glucose monitoring Diabetes with heart disease 11.059 3.536 68 4.977(0.027) 3.6%
Diabetes without heart disease 9.485 4618 68

Diabetes control Diabetes with heart disease 8.779 3.420 68 9.125(0.003) 6.4%
Diabetes without heart disease 6.971 3.562 68

Physical activity Diabetes with heart disease 10.147 2.228 68 22.954(0.001) 14.6%
Diabetes without heart disease 7.897 3.168 68

Health-care awareness Diabetes with heart disease 7.691 1.469 68 62.587(0.001) 31.8%
Diabetes without heart disease 5.162 2.190 68

Self-care Diabetes with heart disease 37.676 6.858 68 31.366(0.001) 19%
Diabetes without heart disease 29.515 9.869 68

Notes: ANOVA for glucose monitoring was significant and supporting that diabetics with heart disease reported slightly higher levels of glucose monitoring (M=11.059,
SD=3.536) than diabetics without heart diabetes (M=9.485, SD=4.618). for diet control was significant too and supporting that diabetics with heart disease reported slightly
higher levels of diabetes control (M=8.779, SD=3.42) than diabetics without heart diabetes (M=6.971, SD=3.562). ANOVA for physical activity was significant and supporting
that diabetics with heart disease reported slightly higher levels of physical activity (M=10.147, SD=2.228) than diabetics without heart diabetes (M =7.897, SD =3.168).as well
as ANOVA for health-care awareness was significant and supporting that diabetics with heart disease reported slightly higher levels of health care awareness (M =7.691, SD
=1.469) than diabetics without heart disease (M=7.897, SD=2.19). ANOVA for self-care was significant and supporting that diabetics with heart disease reported higher
levels of self-care (M=37.67, SD=6.85) than diabetics without heart disease(M=29.51, SD=9.86).

in the development of the cardiovascular disorder.'*  would increase the mortality rates.* it should be noted that
Therefore, the awareness of diabetics about the importance  self-care could bring about some benefits such as putting a
of self-care behaviors could protect against its subsequent hindrance to early mortality and reducing economic and

complications, especially the onset of heart disease that public health costs.’
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Despite many efforts in diabetes care, 33-49% of patients
still do not meet the requirements for glycemic, blood pres-
sure, or cholesterol control, and only 14% were convincing
for all three measures while also avoiding smoking*' A
study by Carter (2000) clarified that many diabetic patients
were not aware of their blood sugar and diabetes control.** In
Iran, diabetes is at the top of non-communicable diseases,
and it is estimated that about 5.2% of people are diabetic.**

According to a study conducted by Delavari (2009),
self-care status in diabetic patients is in an unfavorable
situation.> The results of this study showed that there was
no significant difference between the two groups regarding
gender (P>0/05). However, some studies, including Dashif
et. al (2006) found that self-care in women was better than
men.*® And the results of Wallston et. al (2007) illustrated
better self-care in men than women.’” In line with Knight
(2006), although knowledge is a necessary condition for
behavioral change, it is not enough.*®

40.00

35.00

30.00

25.00

20.00

15.00

11.06
9.49

10.00

5.00

8.78
I 6.97

Diet control
8.78
6.97

0.00
Glucose management

11.06
9.49

m Diabetes with heart disease
m Diabetes without heart disease

m Diabetes with heart disease

Limitations of this study were differences at the literacy
level, cultural and environmental factors that affected factors
including glucose monitoring, diet control, physical activity,
health-care awareness, and self-care. They could be a new
line of inquiry for further research. The importance of self-
care in other non-communicable diseases can be emphasized
in the first advent of serious complications and the early
stages of the disease, therefore, so that they can be prevented.

Conclusion

The importance of self-care behaviors for diabetic patients has
made a big contribution to prevent or delay the onset of acute
and chronic complications from the disease. Moreover, it could
help to raise patients’ awareness as to self-care, and self-con-
trol. The results of this study showed that blood glucose and
diabetes control, physical activity, health care and self-care
were reported to be significantly different between two groups
of cardiac and non-cardiac diabetic patients (See Figure 1).

37.68
29.52
10.15
7.90 7.69
I I 5.16
Physical activity ~ Health-care awareness Self-care

10.15 7.69 37.68
7.90 5.16 29.52

= Diabetes without heart disease

Figure | The levels of glucose monitoring, diet control, physical activity and health care awareness in non-cardiac diabetic patients.
Notes: The levels of glucose monitoring, diet control, physical activity and health care awareness are higher in diabetic patients with heart disease compared to non-cardiac

diabetic patients.
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More training should be allocated by health care providers to

improve self-care behaviors in diabetic patients, prevent or

delay the onset of complications such as heart disease, high

quality of life and reduce health costs in communities.

Acknowledgments
The authors are very thankful for the cooperation and assis-

tance from the Kowsar Medical Center’s personnel as well as

the diabetic patients participating in this research.

Disclosure
The authors report no conflicts of interest in this work.

References

1.

W

oo

11

Alberti KGMM, Zimmet PZ. Definition, diagnosis and classification
of diabetes mellitus and its complications. Part 1: diagnosis and
classification of diabetes mellitus. Provisional report of a WHO
consultation. Diabet Med. 1998;15(7):539-553. doi:10.1002/(SICI)
1096-9136(199807)15:7<539::AID-DIA668>3.0.CO;2-S

. Samereh. A, Ashktorab T, Ahmadi F, Parvizi SOROUR. Barriers to

and facilitators of empowerment in people with diabetes. ran J
Endocrinol Metab. 2009;10(5):455—-464.

. American Diabetes Association. Standards of medical care in dia-

betes—2017 abridged for primary care providers. Clin Diabetes.
2017;35(1):5. doi:10.2337/cd16-0067

. Baghaee P. Self-care status in diabetic patients referred to Kashan

Diabetic Center. fran Feiz J. 2008;12(1):88-93.

. Bissonnette JM. Adherence: a concept analysis. J Adv Nurs. 2008;63

(6):634-643. doi:10.1111/j.1365-2648.2008.04745.x

. Bridoux V, Moutel G, Roman H, et al. Methodological and ethical quality

of randomized controlled clinical trials in gastrointestinal surgery. J
Gastrointest  Surg. 2012;16(9):1758-1767. doi:10.1007/s11605-012-
1952-0

. CARtER DAN, AzARiA B, GolDstEiN L. Diabetes mellitus type 1

in five military aviators: flying with insulin. Aviat Space Environ
Med. 2005;76(9):861-862.

. Chatterji P, Joo H, Lahiri K. Racial/ethnic and education-related

disparities in control of risk factors for cardiovascular disease
among diabetics. Diabet care. 2011;35:305-312.

. Centers for Disease Control and Prevention. National Diabetes Fact

Sheet: General Information and National Estimates on Diabetes in the
United States, 2007. Atlanta, GA: US Department of Health and Human
Services, Centers for Disease Control and Prevention; 2008:1.

. Comrey AL, Lee HB. 4 First Course in Factor Analysis. 2nd ed.

New  York:
9781315827506

Psychology  Press; 2013:1-442.  doi:10.4324/

. Dashiff CJ, McCaleb A, Cull V. Self-care of young adolescents with

type 1 diabetes. J Pediatr Nurs. 2006;21(3):222-232. doi:10.1016/j.
pedn.2005.07.013

. Delavari A, Alikhani S, Nili S, Birjandi RH, Birjandi F. Quality of

care of diabetes mellitus type I patients in Iran. Archiv Iran Med.
2009;12(5):492-495.

. Fisher L, Hessler D, Masharani U, Strycker L. Impact of baseline

patient characteristics on interventions to reduce diabetes distress: the
role of personal conscientiousness and diabetes self-efficacy. Diabet
Med. 2014;31(6):739-746. doi:10.1111/dme.12403

. Forouhi NG, Wareham NIJ. Epidemiology of diabetes. Medicine

(Abingdon). 2014;42(12):698-702.

15.

17.

18.

19.

20.

2

—_

22.

23.

24.

25.

26.

27.

28.

29.

30.

3

—_

32.

Funnell MM, Brown TL, Childs BP, et al. National standards for
diabetes self-management education. Diabetes Care. 2008;31
(Supplement 1):S97-S104. doi:10.2337/dc07-1868

. Grey M, Boland EA, Davidson M, Li J, Tamborlane WV. Coping

skills training for youth with diabetes mellitus has long-lasting effects
on metabolic control and quality of life. J Pediatr. 2000;137(1):107—
113. doi:10.1067/mpd.2000.106568

Gillies CL, Abrams KR, Lambert PC, et al. Pharmacological and
lifestyle interventions to prevent or delay type 2 diabetes in people
with impaired glucose tolerance: systematic review and meta-analy-
sis. Bmyj. 2007;334(7588):299. doi:10.1136/bmj.39063.689375.55
Hair JF, Sarstedt M, Ringle CM, Mena JA. An assessment of the use
of partial least squares structural equation modeling in marketing
research. J Acad Mark Sci. 2012;40(3):414-433. doi:10.1007/
s11747-011-0261-6

Henseler J. PLS-MGA: a non-parametric approach to partial least
squares-based multi-group analysis. In: Challenges at the Interface of
Data Analysis, Computer Science, and Optimization. Berlin,
Heidelberg: Springer; 2012:495-501.

Hu G, Jousilahti P, Tuomilehto J. Joint effects of history of hyperten-
sion at baseline and type 2 diabetes at baseline and during follow-up
on the risk of coronary heart disease. Eur Heart J. 2007;28(24):3059—
3066. doi:10.1093/eurheartj/ehm501

. Karter AJ, Ferrara A, Darbinian JA, Ackerson LM, Selby JV. Self-

monitoring of blood glucose: language and financial barriers in a
managed care population with diabetes. Diabetes Care. 2000;23
(4):477—-483. doi:10.2337/diacare.23.4.477

Knight KM, Dornan T, Bundy C. The diabetes educator: trying hard,
but must concentrate more on behavior. Diabet Med. 2006;23
(5):485-501. doi:10.1111/j.1464-5491.2005.01802.x

Laakso M. Epidemiology of macrovascular disease in diabetes. J
Diabetes Rev. 1997;5:294-315.

Mayer-Davis EJ, Seid M, Crandell J, et al. Flexible Lifestyles for
Youth (FL 3X) behavioural intervention for at-risk adolescents with
Type 1 diabetes: a randomized pilot and feasibility trial. Diabet Med.
2015;32(6):829-833. doi:10.1111/dme.12641

Maracy MR, Kheirabadi GR, Fakhari N, Zonnari R. Comparison of
night time sleep quality in type 2 diabetics, impaired glucose tolerance
cases and non-diabetics. Iran J Endocrinol Metab. 2011;13(2):165-172.
Mohammadipour F, Izadi TA, Sepahvand F, Naderifar M. The impact
of an educational intervention based on Pender’s health promotion
model on the lifestyle of patients with type Il diabetes. J Diabetes
Nurs. 2015;2(4):25-35.

North SL, Palmer GA. Outcome analysis of hemoglobin Alc, weight,
and blood pressure in a VA diabetes education program. J Nutr Educ
Behav. 2015;47(1):28-35. doi:10.1016/j.jneb.2014.07.006

Péres DS, Santos MAD, Zanetti ML, Ferronato AA. Difficulties of
diabetic patients in the illness control: feelings and behaviors. Rev
Lat Am Enfermagem. 2007;15(6):1105-1112. doi:10.1590/s0104-
11692007000600008

Petitti DB, Imperatore G, Palla SL, et al. Serum lipids and glucose
control: the SEARCH for Diabetes in Youth study. Arch Pediatr
Adolesc Med. 2007;161(2):159-165. doi:10.1001/archpedi.161.2.159
Savory LA, Griffin SJ, Williams KM, et al. Changes in diet, cardio-
vascular risk factors and modelled cardiovascular risk following
diagnosis of diabetes: 1-year results from the ADDITION-
Cambridge trial cohort. Diabet Med. 2014;31(2):148-155. doi:10.
1111/dme.12316

. Schmitt A, Gahr A, Hermanns N, Kulzer B, Huber J, Haak T. The

Diabetes Self-Management Questionnaire (DSMQ): development and
evaluation of an instrument to assess diabetes self-care activities
associated with glycaemic control. Health Qual Life Outcomes.
2013;11(1):138. doi:10.1186/1477-7525-11-83

Shaw JE, Sicree RA, Zimmet PZ. Global estimates of the prevalence
of diabetes for 2010 and 2030. Diabetes Res Clin Pract. 2010;87
(1):4-14. doi:10.1016/j.diabres.2009.10.007

1682

submit your manuscript

Dove

Diabetes, Metabolic Syndrome and Obesity: Targets and Therapy 2019:12


https://doi.org/10.1002/(SICI)1096-9136(199807)15:7%3C539::AID-DIA668%3E3.0.CO;2-S
https://doi.org/10.1002/(SICI)1096-9136(199807)15:7%3C539::AID-DIA668%3E3.0.CO;2-S
https://doi.org/10.2337/cd16-0067
https://doi.org/10.1111/j.1365-2648.2008.04745.x
https://doi.org/10.1007/s11605-012-1952-0
https://doi.org/10.1007/s11605-012-1952-0
https://doi.org/10.4324/9781315827506
https://doi.org/10.4324/9781315827506
https://doi.org/10.1016/j.pedn.2005.07.013
https://doi.org/10.1016/j.pedn.2005.07.013
https://doi.org/10.1111/dme.12403
https://doi.org/10.2337/dc07-1868
https://doi.org/10.1067/mpd.2000.106568
https://doi.org/10.1136/bmj.39063.689375.55
https://doi.org/10.1007/s11747-011-0261-6
https://doi.org/10.1007/s11747-011-0261-6
https://doi.org/10.1093/eurheartj/ehm501
https://doi.org/10.2337/diacare.23.4.477
https://doi.org/10.1111/j.1464-5491.2005.01802.x
https://doi.org/10.1111/dme.12641
https://doi.org/10.1016/j.jneb.2014.07.006
https://doi.org/10.1590/s0104-11692007000600008
https://doi.org/10.1590/s0104-11692007000600008
https://doi.org/10.1001/archpedi.161.2.159
https://doi.org/10.1111/dme.12316
https://doi.org/10.1111/dme.12316
https://doi.org/10.1186/1477-7525-11-83
https://doi.org/10.1016/j.diabres.2009.10.007
http://www.dovepress.com
http://www.dovepress.com

Dove

Asghari and Nobahar

33. Simmons D, Lillis S, Swan J, Haar J. Discordance in perceptions of
barriers to diabetes care between patients and primary care and secondary
care. Diabetes Care. 2007;30(3):490-495. doi:10.2337/dc06-2338

34. Tabachnick BG, Fidell LS, Ullman JB. Using Multivariate Statistics.
Vol. 5. Boston, MA: Pearson; 2007.

35. Delavari A, Alikhani S, Nili S, Birjandi RH, Birjandi F. Quality of
care of diabetes mellitus type II patients in Iran. Archives of Iranian
Medicine (AIM). 2009;12(5).

36. Dashiff CJ, McCaleb A, Cull V. Self-care of young adolescents
with type 1 diabetes. J Pediatr Nurs. 2006;21(3):222-32

Diabetes, Metabolic Syndrome and Obesity: Targets and Therapy

Publish your work in this journal

Diabetes, Metabolic Syndrome and Obesity: Targets and Therapy is
an international, peer-reviewed open-access journal committed to the
rapid publication of the latest laboratory and clinical findings in the
fields of diabetes, metabolic syndrome and obesity research. Original
research, review, case reports, hypothesis formation, expert opinion

37. Wallston KA, Rothman RL, Cherrington A. Psychometric properties
of the perceived diabetes self-management scale (PDSMS). J Behav
Med. 2007;30(5):395-401.

38. Knight K, Dornan T, Bundy C. The diabetes educator: trying hard,
but must concentrate more on behaviour. Diabetic Medicine. 2006;23
(5):485-501.

Dove

and commentaries are all considered for publication. The manu-
script management system is completely online and includes a very
quick and fair peer-review system, which is all easy to use. Visit
http://www.dovepress.com/testimonials.php to read real quotes from
published authors.

Submit your manuscript here: https://www.dovepress.com/diabetes-metabolic-syndrome-and-obesity-targets-and-therapy-journal

Diabetes, Metabolic Syndrome and Obesity: Targets and Therapy 2019:12

submit your manuscript

1683

Dove


https://doi.org/10.2337/dc06-2338
http://www.dovepress.com
http://www.dovepress.com/testimonials.php
http://www.dovepress.com
http://www.dovepress.com

