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Diabetes mellitus is a chronic progressive metabolic disorder characterized 
by hyperglycemia. Adherence to the treatment regimen and self-manage- 
ment of diabetes mellitus form the nucleus of diabetic control. Empowerment 
is a patient-centred, collaborative approach tailored to match the fundamen- 
tal realities of diabetes care. Patients need to learn about diabetes and how 
to safely care for it on a daily basis. Hence a questionnaire was developed and 
validated for assessment of patient attitude towards self-management of 
type II diabetes mellitus. The questionnaire was examined for internal con- 
sistency, reproducibility, convergent and discriminant validity using 
Cronbach's alpha, intraclass correlation and CITC scores respectively. The fi- 
nal version of the questionnaire was found to be statistically internally con- 
sistent, reproducible and reliable and could be used to assess the awareness 
and attitude of patients towards self-management of diabetes mellitus. 
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INTRODUCTION 

Diabetes mellitus is a chronic progressive meta- 
bolic disorder characterized by hyperglycemia and 
glucosuria with a global burden of more than 346 
million people worldwide. As far as India is con- 
cerned, 32 million patients have diabetes mellitus 
(Yau, J. W., Rogers et al., 2012 and Diabetes Care., 
2012). Uncontrolled diabetes mellitus is associated 
with several complications such as cardiovascular 
diseases, nephropathy, retinopathy and neuropa- 
thy, which can lead to chronic morbidities and 

spread use of HbA1c (glycosylated haemoglobin) 
as an indicator and self-blood glucose monitors. 
Self-care behaviors and strong adherence to medi- 
cation can have better treatment outcomes such as 
good glycemic control, reduction of complications 
and improvement in the quality of life (Marling CR 
et al., 2011). The importance of patients is becom- 
ing active and knowledgeable participants in their 
care. Empowerment is a patient-centred, collabo- 
rative approach tailored to match the fundamental 
realities of diabetes care (Clarke W et al., 2009). Pa- 
tient empowerment is defined as helping patients 
discover and develop the inherent capacity to be 
responsible for one's own life (Monnier L et al., 
2012). Since initially proposed in diabetes, there 
has been a growing recognition that, although 
health professionals are experts on diabetes care, 
patients are the experts on their own lives (Chin 
MH et al., 1998). This approach recognizes that 
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knowing about an illness is not the same as know- 
ing about a person's life and that, by default, pa- 
tients are the primary decision-makers in control 
of the daily self-management of their diabetes 
(Cramer JA et al., 2004 and, de Rekeneire N et al., 
2003). Diabetes self-management education is an 
essential foundation for the empowerment ap- 
proach and is necessary for patients to manage di- 
abetes and make these decisions effectively. The 
purpose of patient education within the empower- 
ment philosophy is to help patients make decisions 
about their care and obtain clarity about their 
goals, values, and motivations. Patients need to 
learn about diabetes and how to safely care for it 
on a daily basis (Dow WH et al., 1999). They also 
need information about various treatment options, 
the benefits and costs of each of these strategies, 
how to make changes in their behaviors, and how 
to solve problems. In addition, patients need to un- 
derstand their role as a decision-maker and how to 
assume responsibility for their care (Frederick S et 
al., 2002). Hence, this study was designed to deter- 
mine the awareness and attitude of patients to- 
wards self-management of type II diabetes melli- 
tus. 

METHODOLOGY 

Study Site and Approval 

This study was conducted for a period of 5 months 
in a General Medicine Department of 

Secondary care hospital Located in Chennai. The 
protocol was reviewed and approved by the Insti- 
tutional Ethics Committee before study com- 
mencement Committee before study commence- 
ment (Ref No. VISTAS-SPS/IEC/IX/2018/01). Con- 
sent from the authorities of the hospital was ob- 
tained prior to the administration of question- 
naires to patients. 

Subject Recruitment and Confidentiality 

Uncontrolled diabetic patients whose HbA1c was 
greater than 7.5 were requested participation. The 
study protocol was thoroughly explained to the 
participants by the investigator. Patients were en- 
rolled in the study only on the provision of written 
informed consent. All data were documented in 
specially designed case report forms, and access 
was restricted to the investigator to ensure non-vi- 
olation of subject rights and confidentiality. 

Study Design: Cross-sectional survey. 

Sample Size 

The sample size was estimated using the following 
formula for calculation of sample size for a quanti- 
tative variable. 

Sample size = (Z1-α/2)2 (SD)2/d2 

Sample Size = 78 

Where Z1-α/2 is standard normal variate as men- 
tioned in the previous section, where SD is the 
standard deviation of a variable taken from previ- 
ously done studies, d is the absolute error or preci- 
sion. 

Study Methodology 

Validation of the Questionnaire 

Reliability Analysis: Internal consistency of indi- 
vidual items in each domain of the questionnaire 
was examined to assess the overall reliability. The 
homogeneity of questions in each domain was de- 
termined in terms of Cronbach's alpha (α) coeffi- 
cient, whose value of 0.7 or above was considered 
for the questionnaire to be internally consistent. 
Reproducibility of answers was also examined 
through the administration of the questionnaire to 
mentally stable patients on day 1 (test arm) and 
day 15 (re-test arm: washout period of 14 days) 
and computation of interclass correlation coeffi- 
cient (ICC). An ICC of 0.7 or above was considered 
significant for test-rest reproducibility. 

Construct Validity: Corrected-Item to Total Cor- 
relation (CITC) scores and Average Variance Ex- 
tracted (AVE) were computed to examine conver- 
gent and discriminant validity of the construct re- 
spectively. 

Inclusion Criterion 

Uncontrolled diabetic patients (HbA1C >7.5) of ei- 
ther gender, who express willingness to partici- 
pate in the study by providing written informed 
consent. 

Exclusion Criterion 

• Patients with underlying psychiatric or cogni- 
tive disorders and diabetic patients whose 
HbA1C is less than 7.5. 

• Patients who do not undersign written in- 
formed consent. 

Statistical Methods 

Descriptive summary of demographic and clinical 
variables is presented either as mean ± SD or as 
median (minimum and maximum). Choice of the 
descriptive and inferential statistical method was 
based on distribution normality as determined 
through normal probability plot and Shapiro-Wilk 
test. Statistical analyses were performed using In- 
ternational Business Machines – Statistical Pack- 
age for the Social Sciences (IBM – SPSS) 20.0 and 
Graph Pad Prism 6.0. 

RESULTS 

Patients with type II diabetes mellitus who visited 
the hospital were requested participation. The 
printed version of the questionnaire was issued to 
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Table 1: Summary of Demographics (n=62) 
S. No Demographic Category  Number of Patient (%) 
1. Age (in years) Range Summary Statistics  

  18-35 34 (24, 35) 08 (12.9) 
  36-65 52 (41, 64) 54 (87.1) 

2. Gender Male  39 (62.9) 
  Female  23 (37.1) 

3. Literacy rate Literate  51 (82.3) 
  Illiterate  11 (17.7) 

4. Location Urban  52 (83.9) 
  Rural  10 (16.1) 

5. Smoking History Smokers  20 (32.3) 
6. Alcoholism Alcoholics  24 (38.7) 
7. Obesity Normal  40 (58.1) 

  Overweight  03 (4.8) 
  Class I obesity  09 (14.5) 
  Class II obesity  05 (8.1) 

Table 2: Reliability Analysis: Summary of Tests for Reproducibility 

Domain Ma ximum Score Median Sc 
Day 1 

ores*  
Day15 

P-value** ICC 

Lifestyle Modifications 16 3 (-8, 5) 3 (-9, 5) 0.568 0.942 
Treatment 12 1 (-5, 6) 2 (-5, 7) 0.385 0.926 

 

78 patients. 62 patients filled independent re- 
sponses to the questions and returned the ques- 
tionnaires back to the investigator. Hence the re- 
sponse rate was 79.5%. Descriptive summary of 
demographical parameters of the studied popula- 
tion is shown in Table 1. 

Reproducibility of responses was examined 
through computation of intraclass correlation co- 
efficient. Two sets of answers from the patients in 
the test-retest arm were obtained and examined. A 
coefficient of 0.7 or higher was considered as a 
measure of significant reproducibility as shown in 
Table 2, 3 and 4. 

Purification of items was not carried out because 
the CITC of all individual items were above 0.5 and 
the Cronbach's alpha of all the individual con- 
structs was above 0.8 (Table 5) suggesting the con- 
structs to be consistent before purification itself. 

Factor structures were accepted as the composite 
reliabilities, and average variances extracted for 
individual constructs were above acceptable limits 
as shown in Table 6. 

Discriminant Validity 

The empirical distinction of individual constructs 
was examined through discriminant validation. 
The squared correlation of each pair was less than 
the variances extracted suggesting a significant 
empirical distinction between the constructs as 
shown in the Table. 7. 

Majority of the patients possess inadequate aware- 
ness and negative attitude towards self-manage- 
ment of diabetes mellitus. This necessitates the 

need to promote awareness and attitude of pa- 
tients towards self-care management. 

DISCUSSION 

Diabetes is a chronic disease that requires a person 
with diabetes to make a multitude of daily self- 
management decisions and to perform complex 
care activities. Diabetes self-management educa- 
tion and support provides the foundation to help 
people with diabetes to navigate these decisions 
and activities and has been shown to improve 
health outcomes (Fuchs V et al., 1982). A gap cur- 
rently exists between the promise and the reality 
of diabetes care. In spite of the great strides that 
have been made in the treatment of diabetes in re- 
cent years, many patients do not achieve optimal 
outcomes and still experience devastating compli- 
cations that result in a decreased length and qual- 
ity of life (Glasgow REP et al., 2001). Traditionally, 
the success of patients to manage their diabetes 
has been judged by their ability to adhere to a pre- 
scribed therapeutic regimen. A great deal of effort 
has been spent in developing methods for measur- 
ing compliance and techniques and strategies to 
promote adherence. Unfortunately, this approach 
does not match the reality of diabetes care (Glas- 
gow REP et al., 2001). The serious and chronic na- 
ture of diabetes, the complexity of its management, 
and the multiple daily self-care decisions that dia- 
betes requires mean that being adherent to a pre- 
determined care program is generally not ade- 
quate over the course of a person's life with diabe- 
tes. Intervention strategies that enable patients to 
make decisions about goals, therapeutic options, 
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Table 3: Mean Score, Cronbach’s alpha, and Intraclass Correlation Coefficient 

Constructs Items Mean 
Score 
(n=62) 

Cronbach’s 
alpha 
coefficient 
(n=62) 

Intraclass 
correlation 
coefficient 
(n=62) 

 Attitude towards Lifestyle Modifications 40.2 0.92 0.90 
 Attitude towards Treatment 50 0.89 0.91 
 Smoking can increase blood sugar levels. 45.2 0.88 0.89 
 Smoking aggravates the risk of 27.4 0.89 0.86 
 cardiovascular and renal disorders.    

 Aerobic physical activity can aid 58.1 0.97 0.93 
 inadequate management of blood sugar    

Lifestyle levels.    

Modifications Adhering to the recommended diabetic 51.6 0.94 0.95 
 diet can have major positive effects on    

 diabetic control.    

 Foot should be routinely washed and 48.4 0.97 0.97 
 monitored for abrasions or wounds.    

 Footwear should be checked thoroughly 46.8 0.88 0.93 
 before wearing.    

 It is ok to occasionally walk barefoot for 41.9 0.89 0.88 
 short distances for justifiable reasons.    

 Skipping meals or starving can bring down 54.8 0.95 0.86 
 blood sugar levels.    

 Drugs cannot be skipped if blood glucose is 50.0 0.90 0.87 
 found to be within limits.    

 Drugs need not be taken continuously and 43.5 0.94 0.96 
Treatment to be taken only when symptoms are felt,    

 or blood sugar levels are found to be high.    

 Dose can be doubled or tripled if the 56.5 0.86 0.93 
 preceding dose is unintentionally or    

 intentionally missed.    

 It is ok to occasionally eat carbohydrate- 40.3 0.91 0.86 
 rich foods and sweets.    

 Insulin dose can be self – adjusted based on 54.8 0.88 0.96 
 the carbohydrate intake and physical    

 activity.    

 Routine self-monitoring of glucose is 51.6 0.87 0.91 
 necessary to have a track of blood sugar    

 

and self-care behaviors and to assume responsibil- 
ity for daily diabetes care are effective in helping 
patients care for themselves (Goldman DP et al., 
2002). Quality and consistency of the question- 
naire were determined by reliability analysis. The 
overall consistency of the questionnaire individual 
domains was determined through Cronbach's al- 
pha while the magnitude of the contribution of in- 
dividual question towards Cronbach's alpha was 
determined through CITC scores. As the CITC score 
of all individual questions was above 0.5 and the 
Cronbach's alpha of all the domains was above 0.8, 
the questionnaire, on the whole, was found to be 
consistent. Hence, no question in the construct was 
dropped, and the questionnaire as such was sub- 
jected to further statistical validation. CITC scores 
were also interpreted to determine the convergent 
validity as they quantify the relationship between 

each of the questions and the total score of the in- 
dividual domains. On the whole, the questionnaire 
exhibited acceptable internal consistency with 
overall Cronbach's alpha above 0.8 and sufficient 
reproducibility with intraclass correlation coeffi- 
cients above 0.75 (Tavakol et al., 2011). In addi- 
tion, we determined the empirical distinction of in- 
dividual domains through discriminant analysis. 
The squared correlation of each pair was found to 
be less than variances extracted suggesting that 
each domain is empirically distinct from each 
other. This method of determining the empirical 
distinction between the domains of the question- 
naire was adopted from previous literature (Ben- 
ning et al., 2005). 
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Table 4: Reliability Analysis: Tests for Internal Consistency 

 
Domain I – Attitude towards Lifestyle Modifications 

1. Smoking can increase blood sugar levels. 0.789 0.673  

2. Smoking aggravates the risk of 0.776 0.564 
cardiovascular and renal disorders.   

3. Aerobic physical activity can aid inadequate 0.875 0.789 
management of blood sugar levels.   

4. Adhering to the recommended diabetic diet 0.921 0.673 
can have major positive effects on diabetic   

control.   

5. Foot should be routinely washed and 0.832 0.895 0.97 
monitored for abrasions or wounds.    

6. Footwear should be checked thoroughly 0.920 0.651  

before wearing.    

7. It is ok to walk with barefoot for short 0.863 0.708  

distances for justifiable reasons    

occasionally.    

8. Skipping meals or starving can bring down 0.755 0.790  

blood sugar levels.    

Domain II – Attitude towards Treatment 
9. Drugs cannot be skipped if blood glucose is 

found to be within limits. 
0.769 0.652 

10. Drugs need not be taken continuously and 
to be taken only when symptoms are felt, or 
blood sugar levels are found to be high. 

11. Dose can be doubled or tripled if the 

0.872 

 

0.783 

0.861 

 

0.874 

preceding dose is unintentionally or 
intentionally missed. 

12. It is ok to occasionally eat carbohydrate- 

 

0.850 

 

0.811 
rich foods and sweets. 

13. Insulin dose can be self – adjusted based on 
 

0.925 
 

0.590 
carbohydrate intake and physical activity. 

14. Routine self-monitoring of glucose is 
 

0.874 
 

0.677 
necessary to have a track of blood sugar 
profile. 

  

Table 5: Factor Structure Analysis of Individual Constructs and Convergent Validity 

Item Lifestyle Modifications Treatment Construct wise 
Cronbach’s Alpha 

A11 0.768   

A12 0.890   

A13 0.907  0.97 
A14 0.776   

A15 0.873   

A16 0.752   

A17 0.879   

A18 

A21 

0.825  
0.765 

 

A22  0.788  

A23  0.861 0.93 
A24  0.809  

A25  0.911  

A26  0.842  

Eigenvalue 2.367 2.777  

% of Variance 7.38% 6.40% 13.79% (Total) 

S. Questions 
No 

Factor 
loading 

Corrected 
item-to-total 
correlation 

Constructwise 
Cronbach’s Alpha 
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Table 6: Acknowledgment of Factor Structure for Individual Constructs 

S. 
No 

Construct No. of Items in 
Construct 

Composite 
Reliability 

Convergent Validity 
(AVE) 

1. Lifestyle 8 0.956 0.724 

 
2. 

Modifications 
Treatment 

 
6 

 
0.908 

 
0.879 

AVE: Average Variance Extracted 
Table 7: Discriminant Validity and Squared Correlation between the Constructs 

 

S.No. Construct Lifestyle Modifications Treatment 
1. Lifestyle Modifications 0.572a  

2. Treatment 0.337* 0.480a 

*denotes significant empirical distinction at 99% confidence interval (P value < 0.01); a denotes the 
average variance extracted of the constructs 

CONCLUSION 

A 14-item containing; two domain questionnaire 
was developed and validated to assess the 
knowledge and attitude of uncontrolled diabetic 
patients towards self-management of diabetes 
mellitus. This questionnaire has been developed to 
quantify the awareness and attitude of uncon- 
trolled diabetic patients towards self-management 
of diabetes mellitus and thereby arrive at out- 
comes to develop systematic strategies for promo- 
tion of self-management of type II diabetes melli- 
tus. This questionnaire can be used in an interven- 
tional study set up to quantify the effect of educa- 
tional programs to promote the role of self-man- 
agement of diabetes mellitus in uncontrolled dia- 
betic patients. Patients play a crucial and irreplace- 
able role in the pharmacotherapy of diabetes melli- 
tus. Hence this questionnaire could have signifi- 
cant roles in the assessment of awareness of pa- 
tients towards self-management of diabetes melli- 
tus and thereby promote their involvement in 
pharmacotherapy. 

REFERENCES 

Benning, Stephen D et al. “Convergent and discri- 
minant validity of psychopathy factors assessed 
via self-report: a comparison of three instru- 
ments” Assessment, vol. 12, no. 3 2005 pp. 270- 
289. 

Chin MH, Zhang JX, Merrell K. Diabetes in the Afri- 
can-American Medicare Population. Morbidity, 
Quality of Care, and Resource Utilization. Diabe- 
tes Care. Vol. 21, no. 7 1998 pp. 109. 

Clarke W, Kovatchev B. Statistical tools to analyse 
continuous glucose monitor data. Diabetes Tech- 
nology & Therapeutics, vol 11, Suppl 1, 2009 pp. 
S45–S54. 

Cramer JA. A Systematic Review of Adherence with 
Medications for Diabetes. Diabetes Care, vol 27, 
no.5, 2004 pp. 1218–1224. 

De Rekeneire N, Rooks RN, Simonsick EM, Shorr RI, 
Kuller LH, Schwartz AV, Harris TB. Racial Differ- 
ences in Glycemic Control in a Well-Functioning 
Older Diabetic Population: Findings from the 
Health, Aging and Body Composition Study. Dia- 
betes Care, vol 26, no.7, 2003 pp. 1986–1992. 

Dow WH, Philipson TJ, Sala-I-Martin X. Longevity 
Complementarities under Competing 
Risks. American Economic Review, vol 89, no. 5, 
1999 pp. 1358–71. 

Frederick S, Loewenstein G, O'Donoghue T. Time 
Discounting and Time Preference: A Critical Re- 
view. Journal of Economic Literature, vol 40, no. 
2, 2002 pp. 351–401. 

Fuchs V. Time Preference and Health: An Explora- 
tory Study. In: Fuchs V, editor. Economic Aspects 
of Health. Chicago: University of Chicago Press; 
1982. Pp. 93–120. 

Glasgow RE, Toobert DJ, Gillette CD. Psychosocial 
Barriers to Diabetes Self-Management and Qual- 
ity of Life. Diabetes Spectrum, vol 14, no.1, 2001 
pp. 33–41. 

Glasgow REP, Hampson SEP, Strycker L A B A, Rug- 
giero LP. Personal-Model Beliefs and Social-En- 
vironmental Barriers Related to Diabetes Self- 
Management. Diabetes Care, vol 20, no.4, 1997 
pp. 556–561. 

Goldman DP, Smith JP. Can Patient Self-Manage- 
ment Help Explain the SES Health Gradient? Pro- 
ceedings of the National Academy of Sciences, 
vol 99, no.16, 2002 pp 10929–10934. 

Hirsch IB, Brownlee M. Should minimal blood glu- 
cose variability become the gold standard of gly- 
cemic control? Journal of Diabetes and its Com- 
plications, vol 19, no. 3, 2005 pp. 178–181. 

Marling CR, Shubrook JH, Vernier SJ, Wiley MT, 
Schwartz FL. Characterising blood glucose varia- 
bility using new metrics with continuous glucose 
monitoring data. Journal of Diabetes Science and 
Technology, vol 5, no. 4, 2011 pp. 871–878. 



Ashok Kumar and Shanmugasundaram P Int. J. Res. Pharm. Sci., 10(2), 1089-1095 

1095 © International Journal of Research in Pharmaceutical Sciences 

 

 

Monnier L, Colette C, Owens D. The glycemic trium- 
virate and diabetic complications: Is the whole 
greater than the sum of its component parts? Di- 
abetes Research and Clinical Practice, vol 95, no. 
3, 2012 pp. 303–311. 

Rawlings RA, Shi H, Yuan LH, Brehm W, Pop-Busui 
R, Nelson PW. Translating glucose variability 
metrics into the clinic via continuous glucose 
monitoring: a graphical user interfaces for diabe- 
tes evaluation (CGM-GUIDE(c)) Diabetes Tech- 
nology & Therapeutics, vol 13, no.12, 2011 pp. 
1241–1248. 

Standards of medical care in diabetes—2012. Dia- 
betes Care. American Diabetes Association, vol 
35, Suppl 1, 2012, pp. S11–S63. 

Tavakol, Mohsen and Reg Dennick. “Making sense 
of Cronbach's alpha”. International journal of 
medical education, vol. 2, 2011, pp. 53-55. doi: 
10.5116/ijme.4dfb.8dfd. 

Yau, J. W., Rogers, S. L., Kawasaki, R., Lamoureux, E. 
L., Kowalski, J. W., Bek, T., et al. Global prevalence 
and major risk factors of diabetic retinopa- 
thy. Diabetes Care, vol 35, 2012 pp. 556–564. 


