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1. ABSTRACT 

Introduction:  

Diabetes mellitus is a chronic condition, characterized by increased levels of glucose in the 

blood as a result of insufficient insulin production or ineffective response to it. ‘Diabetes self-

management’ refers to the control of blood sugar level by managing the factors that affect it, 

such as dietary control and physical activity management. This study aims to provide data that 

helps taking necessary steps, and improve self-management of type-2 diabetic patients living 

in Famagusta. 

Methods:  

This cross-sectional study was done in Famagusta, North Cyprus. Target population was 

calculated as 151 with 95% confidence interval. Permission was obtained from Dr. Andreas 

Schmitt to use Diabetes Self-Management Questionnaire (DSMQ) as a tool for this research. 

A printed questionnaire was given to the patients with a total of 24 questions (16-DSMQ, 8-

demographic). Individuals younger than 20 years old were excluded. Approval obtained by 

EMU Ethics Board and permission letter from TRNC Ministry of Health. Data analysis was 

done via IBM SPSS and graphs were designed via Microsoft Excel.  

Results:  

151 patients were reached in defined time period. Percentage of males is (49.7%) and females 

is (50.3%). Majority of the subjects were overweight and obese (78%). The percentage of 

subjects who completed primary/secondary school education (64%), high-school/upper 

education (25%) and (11%) were non-educated. Mean value for age was calculated as (63.42). 

The physical activity showed a significant relationship with gender, BMI and level of 

satisfaction. Seminar attendance was significantly associated with tobacco usage which gave 

us a clue about the seminar effectiveness. Unexpectedly the BMI was not related with the 

nutritional habits and the educational level had no impact on the diabetes self-care. 

Conclusion:  

Diabetes is a multifactorial condition, but physical activity is a dominant factor affecting the 

self-management of type-2 diabetic patients in Famagusta, Northern Cyprus. Our study results 

were generally compatible with the previous studies. Based on our study findings, we 

recommend holding more seminars and creating more physical activity facilities in 

Famagusta. 

Keywords: diabetes, diabetes self-management, Famagusta 
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2. INTRODUCTION 

Diabetes mellitus is a chronic, lifelong metabolic disorder characterized by hyperglycemia. 

This can result from the insufficient insulin production, defective response to it or both.  

Since the cells can't take in the glucose, it builds up in the blood. High levels of blood glucose 

can damage the tiny blood vessels in kidneys, heart, eyes, or nervous system. Therefore, 

diabetes -especially if left untreated- can eventually cause cardiovascular disease, stroke, 

nephropathy, retinopathy and neuropathy. [1] 

The WHO estimated that the number of diabetic patients has risen from 108 million in 1980 

to 422 million in 2014. It was reported that the global prevalence of diabetes among adults 

over 18 years of age has risen from 4.7% in 1980 to 8.5% in 2014. [2] 

Diabetes is associated with different pathogenic processes and according to that it is classified 

into 3 types: 

Type 1 Diabetes vs. Type 2 Diabetes vs. Gestational Diabetes: [3] 

Type 1 diabetes is an autoimmune condition in which the immune system attacks and destroys 

the insulin-producing beta cells in the pancreas, therefore the body is unable to produce 

insulin.  

Type 2 diabetes is characterized by insulin resistance. The body still produces insulin, but it is 

unable to use it effectively.  

Gestational diabetes only happens during pregnancy, the placenta synthesizes hormones that 

can lead to accumulation of glucose in the blood. But usually pancreas is capable of handling 

that by producing enough amount of insulin. If not, glucose level will elevate and cause 

gestational diabetes.  

 

Diabetes self-management: 

It refers to the control of blood sugar level by managing the factors that affect it. There are 

several essential self-management behaviors but the main ones are eating habits and physical 

activity. These behaviors have been found to be positively correlated with less complications, 

improved quality of life and good glycemic control. The vast majority of day-to-day care in 

diabetes is handled by the patients and/or the families. Therefore diabetic patients have been 

shown to affect the progression of their disease dramatically by participating in their own 

care. [4] 
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Literature review: 

 A study conducted in Algeria regarding The eating habits of Patients with Type 2: 

The findings showed that Overweight and obese patients with diabetes had significantly 

higher level of consumption of bread. However, normal weight patients had significantly 

higher, level of the consumption of fruit and vegetables. (p=0.006 and p=0 respectively). [5] 

 According to JNMA (J Nepal Med Association) about Gender Difference in Care of Type 

2 Diabetes: 

The findings show that Men had higher self‐efficacy regarding their diabetes care (65%) 

compared to women (35%). Gender was significantly associated with diet practices which 

revealed that men have less chance (0.328 times) of bad dietary practices compared to 

women. [6] 

 A study conducted in Saudi Arabia (Riyadh) regarding The Role of Educational Level in 

Glycemic Control among Patients with Type II Diabetes Mellitus: 

The findings show that Educational level had no impact on glycemic control, but patients of 

high educational level had better awareness of complications and a high rate of adherence to 

diet. [7] 

 According to the third national health and nutrition examination survey (NHANES III) 

concerning the Diet and exercise among adults with type 2 diabetes: 

The findings show that 82% of participants were overweight (36%) or obese (46%). 31% of 

sample reported with no regular physical activity, another 38% reported as doing physical 

activity less than recommended, so in total making 69% had insufficient amount of physical 

activity. [8] 

 A study conducted in Omani regarding Diabetes self-management (DSM) with type-2 

diabetes: 

The findings indicated that most of the participants in this study reported lack of diabetes self-

management. Except for medication-taking, most of the participants scored significantly low 

in the remaining six components of DSM. Only 1% of them were regular on SMBG; 9.5% of 

them exercise regularly; and 18% of them maintain healthy diet practices. Describes the 

percentage of participants performing DSM. [9] 
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 Self-management education for adults with type 2 diabetes: a meta-analysis of the effect on 

glycemic control: 

A meta-analysis of self-management education for adults with type-2 diabetes revealed 

improvement in glycemic control at immediate follow-up. However, the observed benefit 

declined one to three months after the intervention ceased, suggesting that continuing 

education is necessary . [10] 

 An integrated intervention program to control diabetes in overweight Chinese women and 

men with type 2 diabetes: 

This study demonstrates that Chinese men and women with type 2 diabetes following an 

integrated intervention program including diabetes education, frequent blood glucose 

monitoring and daily use of a diabetes-specific meal replacement, can achieve significant 

improvements in glycemic control and markers of cardiovascular health.  [11] 

 Diabetes education program with emphasis on physical exercise in subjects with type 2 

diabetes: a community based quasi-experimental study: 

A diabetes education program with emphasis on supervised physical exercise improved 

triglycerides and glycemic control in subjects with T2DM. [12] 

 

Since Few studies have been carried out about Diabetes in North Cyprus, this study is 

Important to Increase the knowledge and awareness about type 2 diabetes. It Provides data to 

help taking necessary steps, and improving diabetes self‐management. 

 

Research Questions:  

The main question was: “What are the factors that influence diabetes self‐management 

activities of people living with type‐2 diabetes in Famagusta, North Cyprus?” 

The sub-questions were: 

1. Is there a gender-based difference regarding diabetes self-care?  

2. Is there any significant relationship between BMI and eating habits & physical activity? 

3. How does education level affect diabetic patients’ attitude towards their self-care? 
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Aims: 

 To evaluate the self‐management activities of type‐2 diabetes patients in order to raise 

awareness and promote their life standards. 

 To find out demographic variables which have an effect on: I. Dietary control II. Physical 

activity 

 To find the association between the level of satisfaction regarding diabetes self‐care and:                 

I. Gender II. Educational level III. Age group 

  



7 

Start:

Oct. 2017

Data Collection:

March 2018

Data Entering & 
Analysis:

April 2018

Approval & 
Permission:

Jan-Feb 2018

3. MATERIALS AND METHODS 

In October 2017, research group was determined and the study topic was chosen. In 

December 2017, forms sent to EMU Ethics Board for approval of the research. After the first 

reply, some parts were corrected and ethical approval was obtained in January 2018. In order 

to distribute the questionnaire in the state hospital, an additional permission letter was 

obtained from TRNC Ministry of Health in February 2018. In March 2018, data collection 

took place. Finally, in April 2018, data entering and analysis was done. 

 

This study was a cross-sectional study, which was done with type-2 diabetics in Famagusta, 

North Cyprus. Sample size calculation was done via Openepi using the latest prevalence of 

diabetics that was estimated by a governmental research (2008) [13]. Sample size was 

calculated as 151 patients with 95% confidence level. Sampling method was ‘convenience 

sampling’ as the sample is chosen by questionnaire distributers. It was not randomized on a 

computer system basis, because no access gained to reach diabetics’ information. 

For the data collection tool, a broad search done on the internet and ‘Diabetes Self-

Management Questionnaire (DSMQ)’ which was developed in 2012 by German researchers 

found as the most suitable one for this research. As a next step, e-mailing with the developer 

of DSMQ was done and permission obtained from Dr. Andreas Schmitt to use DSMQ as a 

tool for this study.  

In addition to English version, a Turkish version of DSMQ was provided as well. However, 

EMU Ethics Board did not allow the use of DSMQ Scoring Guide for Turkish version. 

About validation of DSMQ questionnaire tool, please find the validation for English version 

in the Appendix part. Detailed information quoted below from a publish. For the translated 

Turkish version, scoring-guide was not used to fulfill the request of EMU Ethics Board. 

The data collection tool consisted of 2 sections: Section-A and Section-B. In the first section, 

8 demographic questions asked, including these questions in order: gender, year of birth, age 

of diagnosis, height & weight (for BMI), educational level, tobacco products consumption, 

diabetic relatives and attendance of seminars regarding diabetes. In the second section, 

patients answered “Diabetes Self-Management Questionnaire (DSMQ)”, which contained 16 

questions. 



8 

Dependent variables were; BMI, educational level, tobacco products consumption, and 

attendance of seminars regarding diabetes. Independent variables were; gender, year of birth, 

age of diagnosis, diabetic relatives. 

Patients who were below 20 years old and/or who quit filling survey were not included; type-

2 diabetics who gave consent are included in the research. 

It was planned to reach all subjects in EMU Health Center and Famagusta State Hospital, 

North Cyprus. Accordingly, an ethical approval obtained from ‘EMU Ethics Board’ (January, 

2018) and permission letter from ‘TRNC Ministry of Health’ (February, 2018) to reach 

subjects. 

Distribution was done by giving printed questionnaire and volunteer participation form 

(consent form) to type-2 diabetic patients; printing costs were paid by research group 

members. It took less than 1 month to distribute as expected, started on 7th of March and 

finished on 23rd of March, 2018. Questionnaire and consent form were being distributed, and 

right after filling data were being collected from patients as the distributers waited next to the 

patients for any possible help. First this process took place in Famagusta State Hospital by 

frequently visits, and later on in order to reach calculated amount of sample size in a given 

time, distributed to 33 more patients by making one-day visit to a village of Famagusta 

district. Still vast majority of the subjects were reached at Famagusta State Hospital. Although 

it was planned in the beginning to distribute at EMU Health Center, there were no participants 

from there as a result of no type-2 diabetic patients fitting defined requirements. 

It was also in the plan to distribute a small leaflet which would contain information and some 

contact details where patients could get more advice and support regarding management of 

their diabetes, if the patients wanted further advice and health tips. However the leaflet was 

not prepared to accomplish this plan. Instead of it, small conversations held with the patients 

to encourage them to have better nutritional habits and do sufficient amount of physical 

activity with the guidance of their doctors. 

After collection, data entered to IBM-SPSS 24 for analysis. ‘Chi-square test’ was used to find 

statistical relationships, which p-value was taken as p<0.05 for significant relationships. In 

addition, frequencies and numerical values (mean, standard deviation) calculated. After 

analysis, the graphs (pie charts, bar charts, tables, etc.) designed via Microsoft Excel. 
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4. RESULTS 

151 patients were reached in defined time period and the response rate was 100% with 2 

missing BMI responses. The number of males and females were almost equal. Majority of the 

subjects were overweight and obese (78%). Most of the participants completed the 

primary/secondary education level and (11%) of them were non-educated and all of them 

were females. The youngest patient was 25 years old and the oldest one was 92 years old. The mean 

value of age was 63.42 ± 11.445, age of diagnosis was 51.05± 10.785, and BMI was 29.65± 

5.145. Frequencies regarding the demographic part of the questionnaire are reported in Table 

1. 

Table 1: Characteristics of the sample. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Characteristic n (%) 

Gender 
Male 
Female 

 
75 (49.7) 
76 (50.3) 

Age groups 
  25-50 
  51-65 
  >65 

 
15 (9.9) 
62 (41.1) 
74 (49.0) 

Educational status 
None 
Primary / Secondary school 

   High school / Upper education 

 
17 (11.3) 
97 (64.2) 
37 (24.5) 

BMI 
Underweight / Normal 
Overweight 
Obese 

 
33 (22.1) 
50 (33.6) 
66 (44.3) 

Tobacco usage 
Yes 
No 
Quit 

 
36 (23.8) 
72 (47.7) 
43 (28.5) 

Diabetic relative 
Yes 
No 

I don’t know 

122 (81.3) 
23 (15.3) 
5 (3.3) 

Seminar attendance 
Yes 
No 

I don’t remember 

 
34 (22.5) 
117 (77.5) 
0 (0) 
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After applying chi-square test, significant associations between the variables were 

determined. There was a significant difference among males and females in terms of 

‘occasionally eating lots of sweets or carbohydrate rich foods’ (p=0.007). The percentages 

reported in Figure 1 show that 17.6% of males tend to eat more sweets or carbohydrate rich 

foods occasionally compared with only 2.6% of females.  

 

Figure 1: Percentages of males and females who occasionally eat lots of sweets or 

carbohydrate rich foods. 

 

Gender was significantly related with the tendency to skip planned physical activity (p=0.012). 

According the percentages shown in Figure 2, 32.9 % of females tend to skip planned 

physical activity compared with 20.9 % of males. Moreover, gender had significant 

relationship with avoiding physical activity (p=0.003). 

 

Figure 2: the percentages of males and females who tend to skip planned physical activity 

 



11 

These gender-based differences concluded that: although males eat more sweets and 

carbohydrates, they are physically more active.  

Therefore, there was a difference regarding their level of satisfaction (p=0.039). Figure 3 

shows the percentages regarding the level of satisfaction within gender.  

 

Figure 3: level of satisfaction regarding diabetes self-care within gender 

 

 

Level of satisfaction was also associated with doing regular physical activity (p=0.037) seem 

complex. There are two significant points. The first one show that; 34.6% of the patients who 

“doesn’t apply” doing regular physical activity answered “applies very much” to “my diabetes 

self-care is poor” question. On the other hand, none of the patients who do regular physical 

activity “very much” answered that they have poor diabetes self-care “very much”.  

Unexpectedly the BMI was not related with the nutritional habits but it was significantly 

related with physical activity (p=0.013). 67.8% of the obese & overweight subjects avoid 

physical activity.  

The research proved the effectiveness of attending seminars, which showed a significant 

relationship between tobacco usage and attending seminars (p=0.015). 47.1% of the subjects 

who attended seminars quit smoking, whereas 23.1% of the subjects who did not attend 

seminers quit smoking.  Unpredictably, the educational level /age had no impact on the 

diabetes self-care and eating habits didn’t show significant association with level of 

satisfaction. 
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5. DISCUSSION AND CONCLUSION 

The aim of this research was to relate different demographic variable with (1) diabetes self-

management (2) level of satisfaction regarding the patient’s diabetes self-management. 

The research revealed a gender-based difference in terms of eating habits and physical 

activity. According to the results, males have the tendency to eat more sweets and 

carbohydrates but they are physically more active. In contrary, females were more likely to 

avoid and skip the planned physical activity. Although females had better dietary practices, 

they were less satisfied about their self-care [Figure 3]. Analysis of these findings proved that 

physical activity is a main factor taken into consideration when the patients evaluate their own 

diabetes self-care.  

Furthermore, the BMI-based difference in terms of physical activity showed that majority of 

obese and overweight patients avoid physical activity. This result ties well with previous 

studies wherein high percentage of obese and overweight patients was found to be associated 

with insufficient physical activity. 

This study unexpectedly showed insignificant association between BMI and eating habits. 

Overall, the discussed results reinforce the importance of physical activity which explained 

why the percentage of obese and overweight subjects was high.  

The study confirmed the effect of seminar attendance on diabetic patients’ lifestyle and 

according to the findings, almost half of the patients who attended seminars quit smoking. At 

the same time the patients who had the chance to attend seminars were quite few compared 

with the ones who didn’t. This highlights the fact that very few seminars are being held in 

Famagusta, therefore patients have less chance to attend. It is also possible that patients may 

not be willing to attend. 

When comparing the research results with the previous ones, it must be pointed out that the 

study findings are compatible with the previous research results except for: eating habit didn’t 

show significant difference among patients with different BMI, however a previous study in 

Algeria regarding eating habits of type 2 diabetes patients showed a significant difference. 

Furthermore, previous results regarding gender-based difference showed that men have higher 

self-efficacy regarding their diabetes self-care, because they have better dietary practices. In 

this study the findings revealed that men seem to have better self-care but this was due to the 

fact that they are physically more active. 

The limitations of the present study include: (1) patients were in hurry to enter the doctor’s 

office therefore some of them were filling the questionnaire without reading it carefully.      
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(2) Some patients refused to respond to the BMI part consequently 2 were missing. (3) Other 

research groups were distributing in the hospital at the same time, so patients who filled 

questionnaire for other groups refused to participate in this study, because they found it boring 

or they were thinking that it is the same questionnaire they filled. (4) Turkish language was a 

limitation for foreigner research group members because it was necessary to communicate 

with the patients. 

In conclusion, diabetes is a multifactorial condition but some factors are more dominant 

among patients in particular regions. Physical activity and gender are found to be dominant 

factors that affect diabetic patients’ self-care in Famagusta. It is recommended to hold 

diabetes seminars in Famagusta, Northern Cyprus and to encourage patients to attend these 

seminars. Moreover, creating physical activity facilities for diabetic patients should be taken 

into consideration. This will inspire all the diabetic patients especially the elderly ones to 

exercise and workout more.  

  



14 

6. REFERENCES 

1. American Diabetes Association. (2010). Diagnosis and Classification of Diabetes Mellitus. Diabetes 

Care, 33(Suppl 1), S62–S69. http://doi.org/10.2337/dc10-S062 

2. World Health Organization. (2016). Global report on diabetes. World Health 

Organization. 

3. Types of Diabetes Mellitus.. Retrieved from 

https://www.webmd.com/diabetes/guide/types-of-diabetes-mellitus#1 

4. Shrivastava, S. R., Shrivastava, P. S., & Ramasamy, J. (2013). Role of self-care in management of 

diabetes mellitus. Journal of Diabetes and Metabolic Disorders, 12, 14. http://doi.org/10.1186/2251-

6581-12-14 

5. Laissaoui, A., & Allem, R. (2016). The eating habits of Patients with Type 2 diabetes in 

Algeria. Pakistan Journal of Medical Sciences, 32(2), 289–293. 

http://doi.org/10.12669/pjms.322.9266 

6. Aamod Dhoj Shrestha, 1. K. (c 2013). Gender Difference in Care of Type 2 Diabetes. J Nepal Med 

Assoc, 245‐50. 

7. Al‐Rasheedi, A. A. S. (2014). The Role of Educational Level in Glycemic Control among Patients 

with Type II Diabetes Mellitus. International Journal of Health Sciences, 8(2), 177–187. 

8. Nelson KM1, R. G., & III., N. (2002 ). Diet and exercise among adults with type 2 diabetes: 

findings from the third national health and nutrition examination survey (NHANES III). Diabetes 

Care, 1722‐8. 

9. Hilal Alrahbi. (2014). Diabetes self-management (DSM) in Omani with type-2 diabetes. 

International Journal of Nursing Sciences, 352-359. 

10. Norris SL1, L. J. (2002). Self-management education for adults with type 2 diabetes: a 

metaanalysis of the effect on glycemic control. Diabetes Care , 25(7):1159-71. 

11. Sun J1, W. Y. (2008). An integrated intervention program to control diabetes in overweight 

Chinese women and men with type 2 diabetes. Asia Pac J Clin Nutr., 514-24. 

12. Mendes GF1, N. J. (2007). Diabetes education program with emphasis on physical exercise in 

subjects with type 2 diabetes: a community-based quasi-experimental study. J Sports Med Phys 

Fitness., 1685–1687. 

13. KKTC Diyabet Taraması Sonuçları. www.kktc.sağlıkbakanliği.gov.tr  from: 

http://www.tdhd.org/pdf/aynur_baykan.pdf 

14. 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 glycemic control.» Health Qual Life Outcomes. 13 Aug 2013: 11:138. 

doi:10.1186/1477-7525-11-138PMID:23937988. 

  



15 

7. APPENDICES 

 
Permission email from Dr. Andreas Schmitt: 
 

 
 
 

 

 

 

 

 

 

 

 

 

 



16 

Research tool (DSMQ) validation: 
 
“Diabetes Self-Management Questionnaire (DSMQ). The DSMQ consists of 16 items 
covering five different aspects of diabetes self-management. All items are formulated as 
behavioural descriptions from the person’s point of view (examples below). Respondents rate 
the extent to which each description applies to them on a four-point Likert scale (3–‘applies 
to me very much’ to 0–‘does not apply to me’), referring to the previous eight weeks (full 
contents are provided inS1 Table). Item scores are transformed so that higher scores indicate 
more desirable self-management behaviour (requiring reverse-scoring of negatively-keyed 
items) and summed/transformed to five scale scores with ranges from 0 to 10 (scoring is 
explained in detail elsewhere [21]). The scales reflect patients’ dietary control(4 items; 
e.g.‘The food I choose to eat makes it easy to achieve optimal blood sugar levels’),medication 
adherence(2 Assessing Diabetes Self-Management with the DSMQ PLOS ONE | 
DOI:10.1371/journal.pone.0150774 March 3, 2016 3/12 items; e.g.‘I tend to forget or skip 
my diabetes medication’),blood glucose monitoring(3 items; e.g.‘I check my blood sugar 
levels with care and attention’),physical activity(3 items; e.g.‘Iam less physically active than 
would be optimal for my diabetes’) andphysician contact(3 items; e.g.‘I keep all doctors’ 
appointments recommended for my diabetes treatment’). Its validation study supported the 
DSMQ’s reliability and validity [21]; in the present study, reliability coefficients were 
observed as follows (Cronbach’sα; stratified by scale): dietary adherence 0.79; medication 
adherence 0.75; blood glucose monitoring 0.83; physical activity 0.74; appointment 
adherence 0.72.” [14] 
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Consent Form (only in Turkish): 
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Questionnaire tool (English): 
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Questionnaire tool (Turkish): 
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