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Abstract 

Objective: To evaluate diabetes self-care practice and disease knowledge in type 2 diabetes mellitus (T2D) patients 
with respect to age, educational attainment, income class and antidiabetic treatments.   

Methods: A total of 583 patients with T2D (mean (SD) age: 57.3 (9.5) years, 55.9% females) were included in this cross-
sectional study. Data on sociodemographic characteristics, diabetes characteristics (duration, current treatment), 
diabetes self-care practice [forgetting to take anti-diabetic medication, discontinuation of treatment due to side effects, 
self-monitoring of blood glucose (SMBG), diabetes education and regular exercise] and disease knowledge (definition 
and target levels of HbA1c, hypoglycemia symptoms and diabetes-related complications) were recorded. 

Results: Overall, HbA1c levels were >8% in 53.2% of patients, 38.3% of patients reported that they had no diabetes 
education, while at least twice daily SMBG and regular exercise was reported by 27.4% and 19.7% of patients, 
respectively. Lack of knowledge on definition and target levels of HbA1c was noted in up to 65.5% of patients, while 
majority of patients reported that they know hypoglycemia symptoms (89.2%) and diabetes-related complications 
(86.4%). Illiteracy was associated with higher likelihood of treatment discontinuation (p<0.001) and with lesser 
likelihood of performing regular exercise (10.3 vs. 32.8%, p<0.001). Older patient age, lower educational attainment 
and lower income level were associated with lesser likelihood of knowing the definition or target levels of HbA1c 
(p<0.001 for each) and sexual complications of diabetes (p<0.001, p<0.001 and p=0.028, respectively). Knowing 
diabetes-related complications were less common in those with lower educational attainment (p<0.001) and lower 
income level (p=0.010), while insulin-naïve patients were less likely to know hypoglycemia symptoms (p=0.010). 

Conclusion: In conclusion, our findings revealed poor glycemic control, low level of knowledge on definition and targets 
of HbA1c and lack of diabetes education with suboptimal adherence to self-care practice in a considerable percentage 
of patients. Disease knowledge but not SMBG practice significantly differed with respect to patient age, educational 
attainment, income class and treatment. Our findings seem to indicate lower disease-related insight among older 
patients and those with lower educational and income levels, emphasizing the potential role of individualized diabetes 
education interventions tailored to needs of patients to improve disease knowledge and thus the adherence to self-care 
practice in T2D patients. 
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1. Introduction 

Despite novel therapeutics, poor glycemic control has consistently been reported among patients with T2D worldwide 
[1, 2], resulting in an increased risk of microvascular complications, diabetes-related mortality, and all-cause mortality 
[3].  

Diabetes is a self-managed disease necessitating several modifications in health behavior (i.e. dietary change, exercise 
and medication adherence) to prevent further morbidity and therefore patient understanding, persistence and 
education in self-care practice are crucial to optimize health outcomes [4-6]. In this regard, identification of disease-
related knowledge, attitudes and practices of patients with diabetes is considered important to understand the level of 
acceptance of the disease among patients and patient adherence to treatment and self-care strategies and to develop 
more effective strategies for patient-centered care [7-12].Importantly, the socioeconomic status, as defined by income 
and education level, is considered to have significant impact on risk of developing diabetes as well as on the health-
related behaviors and clinical outcome after diagnosis, with poorer treatment adherence, poorer glycemic control and 
higher rate of diabetes-related complications in patients with lower educational attainment and lower income levels 
[13-15]. However, educational attainment is often overlooked in studies addressing efficacy of diabetes interventions 
among patients with type 2 diabetes mellitus (T2D), despite the risk of disproportionate burden of the increasingly 
growing disease as well as the likelihood of limited efficacy of interventions in patients with lower levels of education 
[13,15-17]. Similarly, as a variable often controlled for in the clinical research, the association of patient age with 
diabetes self-care practice also remains largely unknown, despite it is considered a significant and important factor in 
the diabetes management [18, 19].  

This cross-sectional study was therefore designed to evaluate diabetes self-care practice and disease knowledge in 
diabetic patients with respect to patient age, educational attainment, income class and ongoing anti-diabetic treatment. 

2. Method 

A total of 583 patients with T2D (mean (SD) age: 57.3 (9.5) years, 55.9% females) who were admitted to our internal 
medicine outpatient clinics between December 2017 and September 2018 were included in this cross-sectional study. 
Patients aged <18 or >70 years, diagnosed with diabetes for less than one year and receiving OAD monotherapy were 
excluded from the study.   

Written informed consent was obtained from each subject following a detailed explanation of the objectives and 
protocol of the study which was conducted in accordance with the ethical principles stated in the “Declaration of 
Helsinki” and approved by the institutional ethics committee. 

2.1. Study parameters  

Data on sociodemographic characteristics (age, gender, educational status, income class), hospital characteristics 
(distance to home, waiting time, quality of doctor-patient relationship), diabetes characteristics (duration, current 
treatment, glycemic control), diabetes self-care practice (adherence to anti-diabetic treatment, self-monitoring of blood 
glucose [SMBG] at home, diabetes education, dietary education, regular exercise) and disease knowledge regarding 
definition and target levels of glycated hemoglobin (HbA1c), hypoglycemia symptoms (headache, sweating, blurred 
vision, difficulty concentrating) and diabetes-related complications [retinopathy, nephropathy, neuropathy, 
cardiovascular disease (CVD), sexual dysfunction] were recorded in each patient after completion of the physician visit. 
The patient-reported data were collected via face-to-face interview method in a separate room by a physician and/or 
nurse who did not participate in the initial patient examination.  

Considering monthly income, the categories were based on Turkey's minimum wage level set by the government, while 
monetary results were converted by using average 4.8 USD/TL exchange rates within the study period. Accordingly, 
income class, based on monthly income, was categorized into lowest (< 2000 TL [USD 417]), middle (2000-5000 TL 
[USD 417-1042]), high (5000-10000 TL [USD 1042-2083]) and highest (> 10000 TL [>USD 2083]) income class groups.  

Diabetes self-care practice and disease knowledge were evaluated overall as well as with respect to educational 
attainment, while disease knowledge and SBGM practice were also evaluated with respect to patient age and income 
class. Knowledge on hypoglycemia symptoms and diabetes-related complications was also analyzed according to type 
of ongoing anti-diabetic treatments.  
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2.2. Statistical Analysis 

Statistical analysis was made using IBM SPSS Statistics for Windows, version 22.0 (IBM Corp., Armonk, NY). Pearson 
Chi-square (2) test was used for the comparison of categorical data. Data were expressed as “mean (standard 
deviation; SD)” and percent (%) where appropriate. p<0.05 was considered statistically significant. 

3. Results  

3.1. Sociodemographic, clinical and hospital-related characteristics 

The mean age was 57.3 years (SD 9.5, 68.3% aged 45-65 years) and females composed 55.9% of the study population. 
Primary education (60.5%) and lowest income class (48.9%) were commonly noted in the study population (Table 1). 

Diabetes duration was less than 10 years in 56.6% of patients and the ongoing treatments included OADs in 41.3% of 
patients, OADs + insulin in 46.3% of patients and insulin in 12.3% of patients. HbA1c levels at the time of study visit 
were <7%, 7-8% and >8% in 21.4%, 25.4% and 53.2% of patients, respectively (Table 1). 

Considering hospital-related characteristics, majority of patients reported no problem related to distance from home to 
hospital (not far by 85.3%), waiting time in the hospital (not long by 88%) and quality of doctor-patient relationship 
(very good-moderate by 85.3%) (Table 1). 

Table 1 Sociodemographic, clinical and hospital-related characteristics (n=583) 

Sociodemographic characteristics  

Age (year), mean (SD) 57.3 (9.5) 

Age group, n (%)  

18-45 year 61(10.5) 

46-65 year 398(68.3) 

>65 year 124(21.3) 

Gender, n (%)  

Female  326(55.9) 

Male  257(44.1) 

Educational status, n (%)  

Illiterate  87(14.9) 

Primary education  353(60.5) 

Secondary education 79(13.6) 

Higher education 64(11) 

Income class, n (%)  

Lowest  285(48.9) 

Middle  242(41.5) 

High  44(7.5) 

Highest  12(2.1) 

Disease and treatment characteristics  

Diabetes duration, n (%)  

<5 year 115(19.7) 

6-10 year 215(36.9) 
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11-15 year 130(22.3) 

≥16 year 123(21.1) 

Current treatment, n (%)  

Oral antidiabetic agents (OADs) 241(41.3) 

OADs + insulin 270(46.3) 

Insulin  72(12.3) 

HbA1c level, n (%)  

<7 % 125 (21.4) 

7-8% 148(25.4) 

>8% 310 (53.2) 

Hospital-related variables  

Home to hospital distance, n (%)  

Very close 202(34.6) 

Close 170(29.2) 

Moderate 124(21.3) 

Far 37(6.3) 

Too far 50(8.6) 

Waiting time in the hospital, n (%)  

Very good 143(24.5) 

Good 212(36.4) 

Moderate  158(27.1) 

Poor  41(7.0) 

Very poor 29(5.0) 

Doctor-patient relationship, n (%)  

Very good 199(34.1) 

Good 225(38.6) 

Moderate  73(12.5) 

Poor  38(6.5) 

Very poor 48(8.2) 

 

3.2. Diabetes self-care practice overall and according to educational status 

Overall, forgetting to take medications was reported by 51.2% of patients (seldom by 44.9%), while treatment 
discontinuation due to side effects of the drug, initiation of a herbal medicine or fasting during Ramadan was reported 
by 28.1% (seldom by 24.0%), 14.1% (seldom by 12.2%) and 21.6 % (seldom by 15.1%) of patients, respectively (Table 
2). 

At least twice daily SMBG was reported by 27.4% of patients, while regular exercise for at least 3 times a week was 
reported by 19.7% of patients. In total, 38.3% of patients reported lack of previous participation in diabetes education, 
42.7% reported to take diabetes education class long time ago and 33.1% reported to take nurse-led diabetes education. 
While 68.0% of patients reported to take dietary education, only 30.4% confirmed that they adhere to dietary 
instructions (Table 2).   
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Illiteracy was associated with higher likelihood of treatment discontinuation or dose reduction in fasting during 
Ramadan as compared with primary, secondary and higher education (19.5% vs. 4.8%, 3.8% and 1.6%, respectively, 
p<0.001) and with lesser likelihood of performing regular exercise for at least 3 days a week as compared to higher 
education (10.3 vs. 32.8%, p<0.001). Illiteracy and primary education were both associated with higher likelihood of 
never exercising as compared to secondary and higher education (32.2% and 28.3% vs. 13.9% and 10.9%, respectively, 
p<0.001) (Table 2). 

No significant difference was noted in type of ongoing anti-diabetic treatments, rates for previous diabetes education 
and dietary education or SMBG practice according to educational attainment (Table 2).  

3.3. Disease knowledge overall and according to educational status 

Overall, 54.9% of patients had no knowledge about the definition of HbA1c, and 10.6% of patients with knowledge on 
HbA1c reported lack of knowledge regarding target HbA1c levels (Table 3). 

Majority of patients reported that they know hypoglycemia symptoms (89.2%) and diabetes-related complications 
(86.4%). The most and least commonly rated hypoglycemia symptoms were heavy sweating (76.3%) and difficulty 
concentrating (44.3%), while the most and least commonly rated diabetes-related complications were retinopathy 
(78.7%) and sexual dysfunction (27.1%), respectively (Table 3). 

There was a significant increase in the likelihood of knowing the definition of HbA1c (from 5.7% for illiteracy to 71.9% 
for higher education, p<0.001) as well as the target HbA1c levels (from 9.2% for illiteracy to 84.4% for higher education, 
p<0.001) with increasing educational level (Table 3). 

The percentage of patients reporting heavy sweating (99.2%, p=0.008) and difficulty concentrating (60.9%, p=0.026) 
as hypoglycemia symptoms were significantly higher in the higher education group compared to other educational 
levels groups (Table 3). 

The percentage of patients knowing diabetes-related complications overall (71.3%, p<0.001) and retinopathy (62.1%, 
p<0.001) and nephropathy (58.6%, p<0.001) in particular were significantly lower in the illiteracy group than in other 
educational level groups. The percentage of patients knowing neuropathy (31.0% and 42.8% vs. 62.8%, p<0.001) were 
significantly lower in the illiteracy and primary education groups compared to higher education group (Table 3). 

The percentage of patients knowing CVD (37.9% and 50.1% vs. 65.8% and 73.4%, p<0.001) and sexual dysfunction 
(11.5% and 22.7% vs. 44.3% and 51.6%, p<0.001) were significantly lower in the illiteracy and primary education 
groups compared to secondary and higher education groups (Table 3). 

3.4. Disease knowledge and SMBG practice according to patient age and income class  

Percentage of patients knowing the definition of HbA1c (54.1% vs. 23.9% and 21.8%, respectively, p<0.001) as well as 
the target HbA1c levels (55.7% vs. 31.4% and 32.3%, respectively, p=0.001) was significantly higher in the 18-45 year 
age group than in 46-65 year and >65 year age groups (Table 4). 

Percentage of patients reporting difficulty concentrating as hypoglycemia symptom (63.9% vs. 39.9%, p=0.001) and 
reporting CVD as diabetes-related complication (68.9% vs. 49.7%, p=0.017) was significantly higher in the 18-45 year 
age group than in 46-65 year group, while the percentage of patients reporting sexual dysfunction was significantly 
higher in the 18-45 year age group than in 46-65 year and >65 year age groups (52.5% vs. 26.6% and 16.1%, 
respectively, p<0.001) (Table 4). 

The lowest income class was associated with lesser likelihood of knowing the definition of HbA1c (vs. middle and high 
income classes, p<0.001), the diabetes-related complications overall (vs. middle income class, p=0.010) and retinopathy 
(vs. middle income class, p=0.029 and sexual dysfunction (vs. highest income class, p=0.028), in particular (Table 4). 

No significant difference was noted in SMBG practice according to patient age or income class (Table 4). 
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Table 2 Diabetes self-care practice overall and according to educational status 

 

Total 
(n=583) 

 

Educational status 

Illiterate 
(n=87) 

Primary education 
(n=353) 

Secondary 
education (n=79) 

Higher 
education 
(n=64) p value  

Diabetes self-care practice       

Current treatment, n (%)       

Oral antidiabetic agents (OADs) 241(41.3) 42(48.3) 138(39.1) 34(43) 27(42.2) 

0.619 

 

OADs + insulin 270(46.3) 36(41.4) 172(48.7) 36(45.6) 26(40.6) 

Insulin  72(12.3) 9(10.3) 43(12.2) 9(11.4) 11(17.2) 

Forgetting to take medications       

Seldom  262(44.9) 46(52.9) 150(42.5) 38(48.1) 28(43.8) 

0.628 Often   37(6.3) 4(4.6) 26(7.4) 4(5.1) 3(4.7) 

Never 284(48.7) 37(42.5) 177(50.1) 37(46.8) 33(51.6) 

Discontinuation of treatment due to side effects       

Seldom  140(24.0) 25(28.7) 82(23.2) 19(24.1) 14(21.9) 

0.177 Often   24(4.1) 8(9.2) 12(3.4) 2(2.5) 2(3.1) 

Never 419(71.9) 54(62.1) 259(73.4) 58(73.4) 48(75) 

Discontinuation of treatment to start herbal 
medicine 

    
 

 

Seldom  71(12.2) 15(17.2) 40(11.3) 11(13.9) 5(7.8) 

0.507 Often   11(1.9) 3(3.4) 6(1.7) 1(1.3) 1(1.6) 

Never 501(85.9) 69(79.3) 307(87) 67(84.8) 58(90.6) 

Discontinuation/ dose reduction in fasting during 
Ramadan 

    
 

 

Seldom  88(15.1) 17(19.5) a 54(15.3) a 11(13.9) a 6(9.5) a 

<0.001 Often   38(6.5) 17(19.5) a 17(4.8) b 3(3.8) b 1(1.6) b 

Never 456(78.4) 53(60.9) a 282(79.9) b 65(82.3) b 56(88.9) b 

SMBG at home (last 3 months)       

None 104(17.8) 19(21.8) 67(19) 7(8.9) 11(17.2) 0.348 
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Sometimes 319(54.7) 42(48.3) 194(55) 49(62) 34(53.1) 

At least twice daily  160(27.4) 26(29.9) 92(26.1) 23(29.1) 19(29.7) 

Participation in diabetes education        

Never  223(38.3) 44(50.6) 127(36) 31(39.2) 21(32.8) 

0.132 
A long time ago 249(42.7) 32(36.8) 152(43.1) 35(44.3) 30(46.9) 

Within the past 3 months 78(13.4) 9(10.3) 55(15.6) 8(10.1) 6(9.4) 

Continuous 33(5.7) 2(2.3) 19(5.4) 5(6.3) 7(10.9) 

Diabetes education by        

Physician  85(14.6) 9(10.3) 47(13.3) 14(17.7) 15(23.4) 

N/A 

Diabetes nurse  193(33.1) 23(26.4) 120(34) 25(31.6) 25(39.1) 

Ward nurse  27(4.6) 4(4.6) 18(5.1) 4(5.1) 1(1.6) 

Pen trainer 45(7.7) 6(6.9) 33(9.3) 5(6.3) 1(1.6) 

Pharmacist  10(1.7) 1(1.1) 8(2.3) 0(0) 1(1.6) 

Dietary education, n(%)       

Yes, but not adhere 219(37.6) 36(41.4) 133(37.7) 29(36.7) 21(32.8) 

0.574 Yes and adhere 177(30.4) 21(24.1) 114(32.3) 20(25.3) 22(34.4) 

No  187(32.1) 30(34.5) 106(30) 30(38) 21(32.8) 

Regular exercise, n(%)       

No due to comorbidity 69(11.8) 19(21.8) a 43(12.2) a.b 3(3.8) b 4(6.3) a.b 

<0.001 
Never  146(25) 28(32.2) a 100(28.3) a 11(13.9) b 7(10.9) b 

Sometimes  253(43.4) 31(35.6) a 144(40.8) a 46(58.2) b 32(50) a.b 

≥3 times a week 115(19.7) 9(10.3) a 66(18.7) a.b 19(24.1) a.b 21(32.8) b 

SMBG: Self-monitoring of blood glucose; NA: Not applicable.  Pearson chi-square test. For the variables in the same row, statistically significant difference exists only between those marked with different 
lowercase letters 
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Table 3 Disease knowledge overall and according to educational status 

 

Total  

(n=583) 

 

Educational status 

Illiterate  

(n=87) 

Primary education  

(n=353) 

Secondary education  

(n=79) 

Higher 
education 
(n=64) 

p 
value  

Knowledge on definition of HbA1c, n (%)       

Not know 320(54.9) 70(80.5)a 208(58.9)b 33(41.8)c 9(14.1)d 

<0.001 Yes 155(26.6) 5(5.7)a 74(21.0)b 30(38.0)c 46(71.9)d 

Not remember  108(18.5) 12(13.8)a 71(20.1a 16(20.3)a 9(14.1)a 

Knowledge on target HbA1c level, n (%)       

Not know 62(10.6) 9(10.3)a 42(11.9)a 10(12.7)a 1(1.6)a 

<0.001 
<7% 199(34.1) 8(9.2)a 101(28.6)b 36(45.6)c 54(84.4)d 

>7% 2(0.3) 0(0)a 2(0.6)a 0(0)a 0(0)a 

No knowledge on HbA1c 320(54.9) 70(80.5)a 208(58.9)b 33(41.8)c 9(14.1)d 

Knowledge on hypoglycemia symptoms, n (%)       

Yes  520(89.2) 74(85.1) 311(88.1) 73(92.4) 62(96.9) 
0.081 

No 63(10.8) 13(14.9) 42(11.9) 6(7.6) 2(3.1) 

Headache  

No 322(55.2) 39(44.8) 205(58.1) 45(57.0) 33(51.6) 
0.144 

Yes 261(44.8) 48(55.2) 148(41.9) 34(43.0) 31(48.4) 

Heavy sweating 

No 138(23.7) 27(31.0)a 88(24.9)a 18(22.8)a 5(7.8)b 

0.008 
Yes 445(76.3) 60(69.0)a 265(75.1)a 61(77.2)a 59(92.2)b 

Blurred vision 

No 260(44.6) 37(42.5) 155(43.9) 44(55.7) 24(37.5) 
0.141 

Yes 323(55.4) 50(57.5) 198(56.1) 35(44.3) 40(62.5) 

Difficulty concentrating 

 

No 325(55.7) 50(57.5)a 200(56.7)a 50(63.3)a 25(39.1)b 

0.026 
Yes 258(44.3) 37(42.5)a 153(43.3)a 29(36.7)a 39(60.9)b 
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Knowledge on diabetes-related complications, n (%)       

Yes 504(86.4) 62(71.3)a 309(87.5)b 71(89.9)b 62(96.9)b 

<0.001 
No 79(13.6) 25(28.7)a 44(12.5)b 8(10.1)b 2(3.1)b 

Retinopathy  

No 124(21.3) 33(37.9)a 67(19)b 16(20.3)b 8(12.5)b 

<0.001 
Yes 459(78.7) 54(62.1)a 286(81)b 63(79.7)b 56(87.5)b 

Nephropathy 

No 146(25) 36(41.4)a 85(24.1)b 19(24.1)b 6(9.4)b 

<0.001 
Yes 437(75.0) 51(58.6)a 268(75.9)b 60(75.9)b 58(90.6)b 

Neuropathy 

No 322(55.2) 60(69)a 202(57.2)a 40(50.6)a.b 20(31.3)b 

<0.001 
Yes 261(44.8) 27(31.0)a 151(42.8)a 39(49.4)a.b 44(68.8)b 

Cardiovascular disease 

No 274(47.0) 54(62.1)a 176(49.9)a 27(34.2)b 17(26.6)b 

<0.001 
Yes 309(53.0) 33(37.9)a 177(50.1)a 52(65.8)b 47(73.4)b 

Sexual dysfunction 

No 425(72.9) 77(88.5)a 273(77.3)a 44(55.7)b 31(48.4)b 

<0.001 
Yes 158(27.1) 10(11.5)a 80(22.7)a 35(44.3)b 33(51.6)b 

 Pearson chi-square test.  For the variables in the same row, statistically significant difference exists only between those marked with different lowercase letters
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Table 4 Disease knowledge and SMBG practice according to patient age and income class 

 

Patient age Income class 

18-45 year 

(n:61) 

46-65 
year 

(n:398) 

>65 year 

(n:124) 

p value 
Lowest  

(n=285) 

Middle  

(n=242) 
High  
(n=44) 

Highest 

(n=12) 
p value 

Knowledge on definition of HbA1c, n (%)          

Not know 19(31.1)a 225(56.5)b 76(61.3)b <0.001 188(66.0)a 116(47.9)b 11(25.0)c 5(41.7)a.b.c 

<0.001 Yes 33(54.1)a 95(23.9)b 27(21.8)b 48(16.8)a 78(32.2)b 25(56.8)c 4(33.3)a.b.c 

Not remember  9(14.8)a 78(19.6)a 21(16.9)a 49(17.2)a 48(19.8)a 8(18.2)a 3(25)a 

Knowledge on target HbA1c level, n (%)          

Not know 7(11.5)a 47(11.8)a 8(6.5)a 0.001 33(11.6) 25(10.3) 3(6.8) 1(8.3) 

N/A 
<7% 34(55.7)a 125(31.4)b 40(32.3)b 63(22.1) 100(41.3) 30(68.2) 6(50) 

>7% 1(1.6)a 1(0.3)a 0(0)a 1(0.4) 1(0.4) 0(0) 0(0) 

No knowledge on HbA1c 19(31.1)a 225(56.5)b 76(61.3)b 188(66) 116(47.9) 11(25) 5(41.7) 

SMBG at home (last 3 months)          

None 10(16.4) 75(18.8) 19(15.3) 0.352 61(21.4) 33(13.6) 8(18.2) 2(16.7) 

0.125 Sometimes 35(57.4) 222(55.8) 62(50) 140(49.1) 145(59.9) 28(63.6) 6(50) 

At least twice daily  16(26.2) 101(25.4) 43(34.7) 84(29.5) 64(26.4) 8(18.2) 4(33.3) 

Knowledge on hypoglycemia symptoms, 
n(%) 

   
     

 

Yes  56(91.8) 352(88.4) 112(90.3) 0.661 251(88.1) 216(89.3) 43(97.7) 10(83.3) 
0.248 

No 5(8.2) 46(11.6) 12(9.7) 34(11.9) 26(10.7) 1(2.3) 2(16.7) 

Headache  

No 26(42.6) 223(56) 73(58.9) 0.096 153(53.7) 136(56.2) 26(59.1) 7(58.3) 
0.878 

Yes 35(57.4) 175(44) 51(41.1) 132(46.3) 106(43.8) 18(40.9) 5(41.7) 

Heavy sweating 

No 10(16.4) 105(26.4) 23(18.5) 0.074 71(24.9) 59(24.4) 4(9.1) 4(33.3) 
0.107 

Yes 51(83.6) 293(73.6) 101(81.5) 214(75.1) 183(75.6) 40(90.9) 8(66.7) 
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Blurred vision 

No 19(31.1) 185(46.5) 56(45.2) 0.080 114(40) 120(49.6) 19(43.2) 7(58.3) 
0.120 

Yes 42(68.9) 213(53.5) 68(54.8) 171(60) 122(50.4) 25(56.8) 5(41.7) 

Difficulty concentrating 

No 22(36.1)a 239(60.1)b 64(51.6)a.b 0.001 159(55.8) 141(58.3) 18(40.9) 7(58.3) 
0.205 

Yes 39(63.9)a 159(39.9)b 60(48.4)a.b 126(44.2) 101(41.7) 26(59.1) 5(41.7) 

Knowledge on diabetes-related 
complications, n (%) 

   
     

 

Yes 54(88.5) 341(85.7) 109(87.9) 0.723 233(81.8)a 218(90.1)b 42(95.5)a.b 11(91.7)a.b 

0.010 
No 7(11.5) 57(14.3) 15(12.1) 52(18.2)a 24(9.9)b 2(4.5)a.b 1(8.3)a.b 

Retinopathy 

 

No 13(21.3) 86(21.6) 25(20.2) 0.943 75(26.3)a 40(16.5)b 8(18.2)a.b 1(8.3)a.b 

0.029 
Yes 48(78.7) 312(78.4) 99(79.8) 210(73.7)a 202(83.5)b 36(81.8)a.b 11(91.7)a.b 

Nephropathy 

 

No 10(16.4) 109(27.4) 27(21.8) 0.116 84(29.5) 49(20.2) 9(20.5) 4(33.3) 
0.076 

Yes 51(83.6) 289(72.6) 97(78.2) 201(70.5) 193(79.8) 35(79.5) 8(66.7) 

Neuropathy 

 

No 28(45.9) 229(57.5) 65(52.4) 0.183 170(59.6) 127(52.5) 18(40.9) 7(58.3) 
0.083 

Yes 33(54.1) 169(42.5) 59(47.6) 115(40.4) 115(47.5) 26(59.1) 5(41.7) 

CVD 

No 19(31.1)a 200(50.3)b 55(44.4)a.b 0.017 147(51.6) 105(43.4) 17(38.6) 5(41.7) 
0.169 

Yes 42(68.9)a 198(49.7)b 69(55.6)a.b 138(48.4) 137(56.6) 27(61.4) 7(58.3) 

Sexual dysfunction 

 

No 29(47.5)a 292(73.4)b 104(83.9)b <0.001 222(77.9)a 167(69)a.b 30(68.2)a.b 6(50)b 

0.028 
Yes 32(52.5)a 106(26.6)b 20(16.1)b 63(22.1)a 75(31)a.b 14(31.8)a.b 6(50)b 

 CVD: Cardiovascular disease; SMBG: Self-monitoring of blood glucose; NA: Not applicable. Pearson chi-square test. For the variables in the same row, statistically significant difference exists only 
between those marked with different lowercase letter.
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Table 5 Knowledge on hypoglycemia symptoms and diabetes-related complications according to ongoing anti-diabetic treatments 

 

Current treatment 

OADs 

(n=241) 

OADs + insulin  

(n=270) 

Insulin  

(n=72) p value 

Knowledge on hypoglycemia symptoms, n (%)     

Yes  204(84.6)a 251(93.0)b 65(90.3)a.b 0.010 

No 37(15.4)a 19(7)b 7(9.7)a.b  

Headache  

No 123(51) 161(59.6) 38(52.8) 
0.135 

Yes 118(49) 109(40.4) 34(47.2) 

Heavy sweating 

No 80(33.2)a 43(15.9)b 15(20.8)a.b 

<0.001 
Yes 161(66.8)a 227(84.1)b 57(79.2)a.b 

Blurred vision 

No 127(52.7)a 105(38.9)b 28(38.9)b 

0.004 
Yes 114(47.3)a 165(61.1)b 44(61.1)b 

Difficulty concentrating 

No 154(63.9)a 138(51.1)b 33(45.8)b 

0.003 
Yes 87(36.1)a 132(48.9)b 39(54.2)b 

Knowledge on diabetes-related complications, n (%)     

Yes 194(80.5)a 246(91.1)b 64(88.9)a.b 

0.002 
No 47(19.5)a 24(8.9)b 8(11.1)a.b 

Retinopathy 

No 72(29.9)a 33(12.2)b 19(26.4)a 

<0.001 
Yes 169(70.1)a 237(87.8)b 53(73.6)a 

Nephropathy 

No 84(34.9)a 42(15.6)b 20(27.8)a.b 

<0.001 
Yes 157(65.1)a 228(84.4)b 52(72.2)a.b 

Neuropathy 

No 159(66)a 124(45.9)b 39(54.2)a.b 

<0.001 
Yes 82(34)a 146(54.1)b 33(45.8)a.b 

CVD 

No 150(62.2)a 94(34.8)b 30(41.7)b 

<0.001 
Yes 91(37.8)a 176(65.2)b 42(58.3)b 

Sexual dysfunction 

No 191(79.3)a 185(68.5)b 49(68.1)b 

0.015 
Yes 50(20.7)a 85(31.5)b 23(31.9)b 

CVD: Cardiovascular disease; OADs: Oral antidiabetic agents. Pearson chi-square test. For the variables in the same row, statistically significant difference exists only between those marked with different 
lowercase letter
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3.5. Knowledge on hypoglycemia symptoms and diabetes-related complications according to anti-diabetic 
treatments 

Percentage of patients knowing the overall hypoglycemia symptoms (93.0% vs. 84.6%, p=0.010, heavy sweating in 
particular) and diabetes-related complications (91.1% vs. 80.5%, p=0.002, nephropathy and neuropathy, in particular) 
were significantly higher in the OADs + insulin group compared to the OADs group (Table 5). 

OAD therapy was associated with lowest rates of knowing blurred vision (p=0.004) and difficulty concentrating 
(p=0.003) as hypoglycemia symptoms as well as CVD (p<0.001) and sexual dysfunction (p=0.015) as complications of 
diabetes, while OAD + insulin therapy was associated with highest rate of knowing retinopathy (p<0.001) (Table 5). 

4. Discussion 

Our findings revealed high prevalence of poor glycemic control and poor diabetes self-care practice in T2D patients 
along with low rates of previous diabetes education and insufficient disease knowledge particularly in terms of 
definition and target levels of HbA1c rather than hypoglycemia symptoms and diabetes-related complications. The 
lower likelihood of knowing definition and target levels of HbA1c and diabetes-related complications was noted in older 
patients (>45 years), and those with lower educational attainment and lower income, while knowing hypoglycemia 
symptoms and diabetes-related complications were less common among insulin-naïve patients. The self-care practice 
regarding exercise and adherence to treatment was also poorer in patients with lower educational level, whereas no 
significant difference was noted in SMBG practice according to educational attainment, patient age or income class. 

HbA1c levels were >8% in half of our patients despite ongoing OADs ±insulin treatment along with lack of diabetes 
education and insufficient knowledge on HbA1c targets in almost half of patients. The rate for poor glycemic control in 
the current study is consistent with current estimates on failure to achieve or sustain the recommended HbA1c target 
of <7.0% in almost 50% of diabetic patients, despite novel therapeutics [1,2,20]. Likewise, poor general knowledge on 
diabetes has consistently been reported in studies with diabetic patients across the world [11,21-23], despite its 
significant adverse effect on self-care practice, adherence to medications and thus on clinical outcome [11,22,24,25]. 

In the current study, disease knowledge was favorable regarding the hypoglycemia symptoms and diabetes-related 
complications, whereas lack of self-knowledge on the definition and target levels of HbA1c was evident in more than 
half of the study population. High awareness of hypoglycemia symptoms in our cohort, particular by insulin-treated 
patients, seems notable given association of the impaired vs. normal awareness of hypoglycemia with experiencing a 
higher incidence of severe hypoglycemia [26]. Insufficient knowledge on HbA1c in our cohort supports the data from 
GUIDANCE study, indicated self-knowledge on HbA1c only in half of the patients, despite association of HbA1c self-
knowledge with a better glycemic control [27]. 

Nonetheless, the disease knowledge regarding HbA1c, diabetes-related complications and specific hypoglycemic 
symptoms was poorer among insulin-naïve patients, older patients and in patients with lower educational level and 
lower monthly income. Likewise, positive correlations of diabetes knowledge and practice was reported with academic 
education, monthly income and diabetes education along with importance of diabetes knowledge in enabling improved 
self-care practices and thus better adaptability of disease and receptivity of therapy [8,28-32]. While the studies 
revealed inconsistent findings on the association of patient age with diabetes self-care practice or disease knowledge, 
some studies reported  poorer self-care practice and poorer disease knowledge in older T2D patients along with a 3% 
decrease in diabetes knowledge score with every ten years increase in age [8,33-36]. 

Notably, while most of patients reported that they know hypoglycemia symptoms and diabetes-related complications 
overall, the difficulty concentrating and sexual dysfunction were the least commonly reported hypoglycemia symptom 
and diabetes-related complication by our T2D patients, respectively. In addition, lower knowledge levels on difficulty 
concentrating and sexual dysfunction were more common among insulin-naïve, older age patients and those with lower 
educational and income levels.  

The identification of sexual dysfunction as the least commonly rated diabetes-related, particularly by older patients and 
those with lower educational level and lowest income seems notable given the high prevalence of sexual inactivity and 
related sexual distress reported among middle-aged and older men and women with T2D [37]. Moreover, in a 
systematic review of 28 studies on the impact of socioeconomic status on diabetes complications, low levels of education 
or income was reported to be associated with increased risk of retinopathy, nephropathy, neuropathy and CVD [13]. 
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Hence, given the possibility of T2D patients in the lowest socioeconomic levels to experience greater risks of 
microvascular and macrovascular diabetes complications, authors suggested that socioeconomic status, as a new and 
important risk factor for poor outcomes, to be integrated into the clinical evaluation of T2D patients [13]. 

Our findings indicate a need for improved diabetes self-care practice in terms of regular medication usage, SMBG and 
regular exercise, given the high rates of poor self-care practice reported by half to two-thirds of our patients. This 
supports the well-documented suboptimal adherence to self-management among diabetic patients [38], despite the fact 
that self-care practice, particularly SMBG, is considered a cornerstone of diabetes care enabling patient participation in 
achieving and maintaining specific glycemic targets [39]. Incorporation of SMBG into daily routine and more often 
testing (at least twice a day) have been considered to be associated with improved glycemic control in diabetic patients 
by providing information about current glycemic status and thus guiding adjustments in diet, exercise and medication 
[12,39,40]. 

In fact, poor SMBG practice was prevalent among T2D patients in our cohort, regardless of patient age, educational 
attainment and income class, whereas knowing definition and target levels of HbA1c was more likely with younger 
patient age, higher educational attainment and higher income class. Hence our findings emphasize the impact of patient 
age, educational attainment and income class on having disease knowledge but not on implementing an appropriate 
SMBG practice, supporting the consideration of a discrepancy between theory and practice in T2D patients with 
continuation of poor self-care practice despite having good disease knowledge scores [7].  

Nonetheless, given that 20% of patients in the current study were suffering from diabetes less than 5 years, the poor 
SMBG practice regardless of sociodemographic background in the current study may also emphasize the potential 
impact of diabetes duration, since diabetes self-care practice may be less carefully followed in the early stages of disease 
and may improve only after emergence of diabetes-related complications.  Notably, disease duration of <6 years, lack of 
SMBG and insufficient knowledge on diabetes have been reported to be significant determinants of poor self-care 
practices among diabetic patients [40] along with positive impact of disease duration on the diabetes self-care practice 
[41,42].  

In addition, the lower disease knowledge among insulin-naïve patients on OAD therapy in the current study seems also 
emphasize the likelihood of improved diabetes self-care with initiation of insulin in T2D patients due to increased 
awareness of the seriousness of the disease and emergence of related concerns among patients that interferes with their 
self-management efforts [43,44].  

Poor self-care practice in our cohort seems also notable given the lack of diabetes education and non-adherence to 
dietary recommendations despite taking a dietary education class noted in nearly half of our patients. Hence, our 
findings support the consideration of diabetes education to be an underutilized measure of diabetes care with low rates 
of active participation in diabetes education among diabetic population, despite its association with improved glycemic 
control and better adaptation to treatment and changes in lifestyle [10,12,45,46].  

Formal education is considered likely to be especially helpful in diabetes in terms of dealing with complex self-managed 
treatment regimens [15]. Hence, poor academic education is considered to jeopardize the ability of patients to 
comprehend, retain, and enact essential self-care behaviors [15,47]. Notably, in the current study lower educational 
attainment was associated with poor disease knowledge in terms of glycemic control, hypoglycemia symptoms and 
diabetes-related complications as well as with poor self-care practice in terms of regular exercise and adherence to anti-
diabetic treatment.  This seems notable given that educational attainment is considered to moderate the success of 
diabetes education in terms of obtaining optimal glycemic control, even after controlling for household income [15,48]. 
Indeed, attending diabetes education class was reported to be positively associated with optimal glycemic control in 
diabetes patients with higher education rather than those with less than middle school education [15]. However, when 
an intensive patient education based on improved staff accessibility, encouragement, and support was implemented 
with frequent clinic visits and phone contact by staff, the greatest improvement in glycemic control was reported to be 
achieved in patients with less educational attainment and lower health literacy [48,49]. Hence, authors suggested the 
potential benefit of more intensive diabetes self-care education interventions with simpler protocols for patients with 
less formal education, while the likelihood of those with more formal education to be effectively treated by less intensive 
interventions [15,17]. 

In addition, the association of older age with lower disease knowledge in our study supports the previously reported 
significant and independent association of age with post-diabetes education intervention knowledge, with older 
patients to learn significantly less than younger patients, despite their specific needs and increased health risks [19].  
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Hence, our findings support the potential role of adopting continuous practical and feasible educational interventions 
starting from the time of diagnosis in achievement of improved self-care practice and treatment adherence in diabetic 
patients [39,41,43,50], while also emphasize the likelihood of higher efficacy of educational interventions when tailored 
to how people learn best in accordance with needs and cognitive capacities of the target population [15,19].  

Notably, majority of our patients reported distance from home to hospital, waiting time in the hospital and quality of 
doctor-patient relationship to be favorable.  However, in a narrative review, authors reported that while majority of 
T2D patients rates the quality of their relations with the health professionals as good, they also complain of a lack of 
specific and individualized attention and the authoritarian figure represented by doctors, particularly the younger 
patients and those with higher educational level [43].  

Hence, due to potential differences in healthcare providers’ communication with higher versus lower educated patients, 
the importance of enhanced communication between healthcare providers has consistently been emphasized along 
with the presence of healthcare systems that value patient-centered care and encourage doctors to engage patients in 
such dialogue [17,51,52]. 

Certain limitations to this study should be considered. First, the qualitative cross-sectional study design and relatively 
small non-representative sample may limit our ability to make causal inferences as well as generalizability our findings. 
Second, lack of data on psychometric tools to assess diabetes knowledge, self-care behavior and medication adherence 
is another limitation which otherwise would extend the knowledge achieved in the current study.  

In conclusion, our findings revealed poor glycemic control, low level of knowledge on definition and target levels of 
HbA1c and lack of diabetes education with suboptimal adherence to self-care practice regarding regular medication 
usage, SMBG, diet and regular exercise in a considerable percentage of T2D patients.  Disease knowledge but not SBGM 
practice significantly differed with respect to patient age, educational attainment, income class and type of ongoing 
antidiabetic treatment. Accordingly our findings seem to indicate lower disease-related insight among older patients 
and those with lower educational and income levels, emphasizing the potential role of individualized diabetes education 
interventions specifically designed with careful choice of method and contact time and tailored to needs of patients in 
accordance with age, educational level and socioeconomic background to improve disease knowledge and thus the 
adherence to self-care practice in T2D patients. The self-care practice and disease knowledge should be further 
addressed with respect to educational and socioeconomic background of target population by larger scale qualitative 
studies to better understand the effectiveness of diabetes prevention treatments in diverse populations. 

Conclusion 

In conclusion, our findings revealed poor glycemic control, low level of knowledge on definition and targets of HbA1c 
and lack of diabetes education with suboptimal adherence to self-care practice in a considerable percentage of patients. 
Disease knowledge but not SMBG practice significantly differed with respect to patient age, educational attainment, 
income class and treatment. Our findings seem to indicate lower disease-related insight among older patients and those 
with lower educational and income levels, emphasizing the potential role of individualized diabetes education 
interventions tailored to needs of patients to improve disease knowledge and thus the adherence to self-care practice 
in T2D patients. 
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