
Turkish Validity and Reliability of Comprehensive Diabetes 
Self-Management Scale

Diabetes is a chronic metabolic disease characterized by 
elevated blood glucose caused by insulin deficiency or 

resistance.[1-3] It may show different clinical manifestations 
depending on the involvement of the heart, blood  ves-
sels, eye, nerves and kidneys.[4] Recent studies have shown 
that the prevalence of diabetes mellitus (DM) is increasing 
worldwide; and that diabetes-related deaths and health ex-
penditures expose social, financial and health systems to 
a considerable burden. Type 2 diabetes is a rapidly grow-
ing global health problem. The incidence of diabetes var-
ies depending on age, gender, race, nutritional habits, ge-

netic characteristics, and environmental factors.[5-6] It is also 
known that diabetes negatively affects the quality of life 
and adversely affects the individual and societal economy.
[7] The burden of disease caused by diabetes continues to 
increase with approximately 420 million patients world-
wide and up to 1.5 million deaths annually.[4] Considering 
this disease burden, the follow-up of patients and early 
detection of complications become even more important 
in terms of disease management. Although glycosylated 
hemoglobin A1c (HbA1c) is a very important marker in 
monitoring glycemic control, it has limitations due to fac-

Objectives: A self-care approach is very important in diabetes management. In this study, it was aimed to make the Turkish validity 
and reliability of the Comprehensive Diabetes Self-Management Scale (CDSMS), which examines the behaviors of diabetes patients.
Methods: The study is of methodological type. CDSMS, which was translated  into Turkish from its original version and tested for 
language validity, was first included in the pilot application and  then in the main study. The validity of the scale was evaluated by the 
Cronbach's alpha coefficient. Then, a Receiver Operating Characteristic (ROC) analysis was performed to determine the cut off score.
Results: The mean age of the study participants was 57.10 ± 11.20 years and the mean disease duration was 9.96 ± 7.79 years. The 
internal consistency of CDSMS was 0.73, which was measured using Cronbach's alpha. After the ROC analysis, the optimal cut-point 
score of CDSMS to predict good glycemic control was determined as 21.17 points.
Conclusion: With this study, it was found that the Turkish version of CDSMS is valid and reliable for use in the Turkish population. 
It is thought that CDSMS will be beneficial to physicians working in the clinic in terms of showing the disease management skills 
of diabetic patients.
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tors such as glycemic variability and the time elapsed in the 
interval.[8,9] Regular monitoring of blood glucose by the pa-
tient himself is known to be beneficial in those who receive 
insulin therapy, but its role in those not treated with insulin 
is not clear.[10]

HbA1c and blood glucose level are frequently used in DM 
treatment and follow-up. However, in recent years, the 
self-care approach has gained importance in diabetes 
management along with the follow-up of these monitors. 
Diabetes control strategies should be based on promot-
ing a diabetes-preventive lifestyle. In this approach, pa-
tients actively participate in their own disease manage-
ment processes with the support and information of 
health professionals.[11-14] Healthy nutrition training, both 
in the hospital setting and in the community, is crucial 
in achieving good glycemic control.[15] Regular physical 
exercise reduces fat percentage by improving body com-
position,  improves blood glucose control of patients and  
improves insulin sensitivity.[16,17] Self-monitoring of blood 
glucose makes a person active in disease management 
and ensures the safety of patients and glucose control, 
while at the same time improving quality of life.[18,19] Al-
though there are currently many scales for evaluating 
self-care practices for diabetes, the number of  tools that 
include all processes in diabetes management and have 
appropriate validity-reliability is low.[11]

The Comprehensive Diabetes Self-Management Scale 
(CDSMS) developed by Mikhael et al.[20] consists of 7 dimen-
sions: healthy eating, being physically active, taking medi-
cations, monitoring of blood glucose, problem solving, re-
ducing diabetes risks and healthy coping with stress. It is a 
scale that puts the patient in the center in disease manage-
ment and has a very high potential to provide benefits in 
control applications. CDSMS consists of 14 questions in to-
tal. CDSMS is also correlated with the HbA1c test, which is a 
very important marker of glycemic control and plays a key 
role in diabetes management. In this study, it was aimed to 
determine the validity and reliability of CDSMS.

Methods
The study is of methodological type. The universe of the 
study consisted of diabetic patients who applied to the in-
ternal medicine outpatient clinic of Harran University Med-
ical Faculty Hospital between 01 July 2021 and 15 October 
2021.  Male and female diabetic patients aged 18 and over, 
who agreed to participate in the study and who had no 
language and communication problems were included in 
the study. Due to the nature of the study, no samples were 
selected, and it was planned to reach out to 140 people for 
the study with an approach of taking a minimum of 5-10 

people per question (14 questions) in the system based on 
the scale validity studies. For the 1st pilot study, where the 
items of the scale were tested, 100 people were included 
in the study, and then the main application was completed 
with 140 people. The questionnaire containing the demo-
graphic characteristics of the patients such as age, gender 
and the questions of the scale was applied to the patients. 

The Areas Measured by the Scale Questions and 
the Scoring System
One item (1) aimed to identify patient behavior during 
stress, two items (2-13) are used to assess the patient's abil-
ity to solve major problems, two items (3 and 4) aimed to 
identify the extent of doing an exercise, three items (5-7) 
aimed to identify the extent of healthy eating, one item 
(8) aimed to identify the extent of medication adherence, 
four items (9-12) aimed to identify the practices to reduce 
diabetes risks, one item (14) aimed to identify the extent of 
blood glucose testing.

The 10 items were designed using multiple choice style 
with 5 different responses; 4 items (items 11-14) have sub-
questions with a dichotomous answer. The scoring of all 
items varies between 0 and 4. While the least appropriate 
practical answer was given a zero, the answers that pro-
vided the optimum application were given a 4 in multiple 
choice items and 1 in binary questions. The score of the 
items containing sub-questions was calculated by sum-
ming the scores for each of the 4 sub-questions. Items 5, 6, 
7, 10, 13D and 14B are calculated inversely.

Item 1: direct score

Item 2 and 13: calculate and then divide by 2

Item 3 and 4: calculate and then divide by 2 

Item 5-7: calculate and divide by 3 

Item 8: direct score

Items 9-12: calculate and then divide by 4 

Item 14: direct score 

Language Validity
Necessary permissions were obtained from the developers 
of the scale for the validity and reliability of the CDSMS.[20] 
Since language and cultural consistency are important in 
scale adaptation studies, the questions on the scale were 
translated from English to Turkish independently by 2 dif-
ferent translation experts. Then, these translations were 
examined with 3 physicians specialized in the field of en-
docrinology and a translator, and the translations that were 
considered to best express the item on the scale were ad-
opted. Then, the final version created in Turkish was trans-
lated back into English and verified. An application was 
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made to test the linguistic validity of the items translated 
into Turkish, and both the final Turkish version and the 
original version of the scale were tested in a group of 20 
bilingual people. Spearman's rho for the total score of test-
retest reliability was 0,98 (p<0.001).

For the candidate scale, 100 people were reached out for 
the 1st pilot study. The suitability of the items was evalu-
ated. Items with an item-total correlation value of less than 
0.30 were revised by taking the opinion of experts. In the 
1st pilot study, no item removal was performed. Since there 
was no item with an item-total correlation value of less 
than 0.20, a second pilot was not needed, and the main 
study was started.

Statistical Analysis
All data were analyzed using the Statistical Package for the 
Social Sciences, version 22.0 (SPSS Inc., US). In ROC analysis, 
HbA1c levels of 6.50 and below were taken as good glyce-
mic control and above as poor glycemic control. Frequency 
distributions and percentages were used in the presenta-
tion of categorical data of the participants included in the 
study, and mean, median, standard deviation, minimum 
and maximum values were used in the presentation of nu-
merical data.

Evaluation of Validity
Cronbach's alpha values were used to determine the inter-
nal consistency of the CDSMS. A Cronbach's alpha value of 
more than 0.7 was considered optimum. The value of any 
corrected item-total correlation which is higher than 0.2 is 
considered acceptable.[21]

Permissions
This study was ethically approved with the decision of  
Harran University Faculty of Medicine Clinical Research Eth-
ics Committee. Necessary permissions for the study were 
obtained from the researchers who developed the origi-
nal scale. After the necessary information was given to the 
participants of the study, their verbal and written consents 
were obtained. 

Results
60.7% of the participants in the study were women 
(140 people in total). The mean age of the patients was 
57.10±11.20 (min: 25, max: 82) and the mean duration of ill-
ness was 9.96±7.79 (min:1, max:40) years. 50.0% of the pa-
tients did not receive any training. When the types of medi-
cation they use for diabetes are examined, oral diabetics 
ranked first with 51.4%. The socio-demographic character-
istics of the patients are shown in detail in Table 1.

Reliability Analysis
The internal consistency of CDSMS was 0.73 which was 
measured using Cronbach's alpha. All items had corrected 
total item correlation more than 0.2 (Table 2). Similar to 
the original version of the scale, the scale consists of 7 sub-
groups and can explain 83.36% of the total variance.

The summability of the scale items was evaluated with the 
Tukey summability test. Since the significance value was 
p<0.005 according to the summability test result, it was 
concluded that the scale was suitable for obtaining a scale 
total score by adding up (Table 3). Also, in the same table; 
It is seen that the items are quite different from each other 
(F= 54.25; p<0.001). This result shows that the items in the 
scale are in a structure to explain at least two different sub-
dimensions. Hotelling's T-square test was used to deter-
mine whether the item score averages of the scale items 
were equal to each other and to determine the response 

Table 1. Socio-demographic characteristics of the participants

		  n	 %

Gender
	 Female 	 85	 60.7
	 Male 	 55	 39.3
Educational level 
	 None 	 70	 50.0
	 Primary	 39	 27.9
	 Secondary and above	 33	 22.1
Type of medication
	 Oral 	 72	 51.4
	 İnsulin	 41	 29.3
	 Combination 	 27	 19.3

Table 2. Reliability of CDSMS-TV

Item number	 Corrected Item-Total	 Cronbach's Alpha if 
		  Correlation	 Item Deleted

1		  0.352	 0.718
2		  0.385	 0.714
3		  0.251	 0.733
4		  0.376	 0.717
5		  0.421	 0.711
6		  0.279	 0.725
7		  0.353	 0.720
8		  0.395	 0.714
9		  0.373	 0.716
10		 0.250	 0.728
11		 0.272	 0.726
12		 0.431	 0.709
13		 0.440	 0.708
14		 0.327	 0.721
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bias. It was determined that the item averages were differ-
ent and there was no response bias (whether there was a 
biased response) (Hotelling T2= 493.55, p<0.001) (Table 4). 
These values show that when answering the scale items, 
women did not give a biased response and perceived the 
items in the same way. Biased responses are an important 
feature that affects the reliability of the scale. 

Concurrent Validity
There was an inversely significant correlation between 
CDSMS score and HbA1c (Spearman's rho: -0.474, p=0.000). 
Additionally, there was a significant difference in CDSMS 
score between patients with different glycemic control 
(Table 5).

CDSMS Cut-Off Point
ROC analysis showed that area under the curve is 0.694 
(p=0.006) and the optimal cut-point score of CDSMS to pre-
dict good glycemic control is 21.17 points, this score has 
86.0% specificity and 35.0% sensitivity to predict patient 
with good glycemic control (likelihood ratio 2.57). Further 
details are given in Figure 1.

Relationship with CDSMS Score and 
Sociodemographic Factors
The relationship between CDSMS score and socio-demo-
graphic characteristics of individuals is shown in Table 6. 
While CDSMS score was found to be higher in the younger 
age group, there was no relationship between gender and 
education.

Discussion
In diabetes management, individual behaviors are as im-
portant as monitoring the glycemic status. HbA1c measure-
ment is a method that has limitations due to factors such as 

Figure 1. ROC curve for CDSMS score.

Table 3. Tukey Summability Test

			   Sum of	 df	 Mean	 F	 p 
			   Squares		  Square

Between People	 652.829	 139	 4.697		
	 Between Items	 883.100	 13	 67.931	 54.255	 0.000
		  Nonadditivity	 24.807a	 1	 24.807	 20.022	 0.000
Within People
	 Residual
		  Balance	 2237.664	 1806	 1.239		
		  Total	 2262.471	 1807	 1.252		
	 Total	 3145.571	 1820	 1.728		
Total		  3798.400	 1959	 1.939

Table 4. Hotelling's T-Squared Test

Hotelling's T-Squared	 F	 df1	 df2	 p

493.555	 34.688	 13	 127	 0.000

Table 5. Relationship between CDSMS-TV values and glycemic 
control level

		  CDSMS-TV score	 MWU	 p

Good glycemic control	 19.27±2.80	 674.00	 0.006
Bad glycemic control	 16.44±4.45		

* CDSMS: Comprehensive Diabetes Self-Management Scale; MWU: Mann-
Whitney U testi.

Table 6. Relationship between CDSMS-TV score and socio-
demographic factors

Parameters	 CDSMS-TV score	 MWU	 p 

Age
	 58 years and under	 18.25±4.15	 1488.50	 0.000
	 Above 	 15.53±4.21		
Gender 
	 Female  	 16.94±4.28	 2230.00	 0.64
	 Male 	 17.05±4.57		
Education
	 None 	 16.42±4.49	 2056.50	 0.10
	 Any education	 17.56±4.22		

* CDSMS: Comprehensive Diabetes Self-Management Scale; MWU: Mann-
Whitney U testi.
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glycemic variability and the level it reflects is an average 
of a period of about 2-3 months.[8,9] The patient's regular 
monitoring of their own blood glucose is also a method 
whose role is unclear in those who are not treated with in-
sulin.[10] For this reason, it is clinically important to monitor 
the CDSMS score, which puts the patient in the center in 
diabetes management and questions the patient's behav-
ior, together with the glycemic condition. CDSMS consists 
of 7 subgroups and 14 questions in total. With this study, it 
was determined that CDSMS-TV can be used as a valid and 
reliable scale in the Turkish population.

Original scale's internal consistency of CDSMS was 0.70, 
which was measured using Cronbach's alpha, and Spear-
man's rho for the total score of test-retest reliability was 
0.99 (p<0.000), while Cronbach's alpha value of CDSMS-TV 
was 0.73 and Spearman's rho for the total score of test-
retest reliability was 0.98 (p<0.001).[20] These results are 
also very similar to the results of the original version of the 
scale. Both the original CDSMS and CDSMS-TV Cronbach's 
alpha coefficient are 0.70 and above, indicating that the 
construct validity is also sufficient.[22,23]

The relationship between HbA1c, which is measured simul-
taneously with the application of the scale, and the disease 
management skills of diabetes patients and the course of 
blood sugar is examined. This is defined as 'simultaneous 
validity' in the original scale. As in the original scale, there 
was an inversely significant correlation between CDSMS 
score, subgroup scores and HbA1c in CDSMS-TV.[20] This 
compatibility with HbA1c is a strength of the scale.

In this study, the optimal cut-off point score of CDSMS-TV 
to predict good glycemic control is 21.17 points, this score 
has 86.0% specificity and 35.0% sensitivity to predict pa-
tient with good glycemic control (likelihood ratio 2.57). 
This cut-off point can be useful in predicting the course of 
the disease, treatment and behavior compliance of the pa-
tients, need for education, etc., by providing the clinician 
with a chance to make a preliminary assessment.

Studies show that in patients with diabetes and hyperten-
sion, sociodemographic characteristics have significant ef-
fects on disease self-management behaviors.[24-26] Indeed, 
Lu et al.[27] found that those at a younger age and in better 
economic situation had higher adherence to disease self-
management. In this study, it is seen that CDSMS-TV score 
decreases with increasing age and disease control is better 
in younger patients. It has been shown that those of female 
gender are less likely to exercise and maintain exercise, while 
they are more likely to avoid tobacco and alcohol.[24] Gender 
and education were not associated with CDSMS-TV score. 
These results were probably due to the fact that the vast ma-
jority of the group was uneducated or under educated.

Conclusion
CDSMS-TV is a valid and reliable scale for use in the Turkish 
population. CDSMS-TV score below 21 indicates poor gly-
cemic control. CDSMS-TV score can be used in conjunction 
with basic clinical assessments in patient follow-up because 
it demonstrates disease management skills of patients.
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