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A b s t r a c t

Introduction: Active and passive smoking are the main causes of prevent-
able diseases and deaths worldwide, and pose a serious public health prob-
lem. In many studies, it has been shown that smoking increases the risk 
of type 2 diabetes mellitus (DM) development and is associated with bad 
glycemic control and development of diabetic complications in diabetic pa-
tients. Our aim in the present study was to examine the relation between 
smoking and diabetic complications in type 2 DM patients.
Material and methods: A total of 757 patients who were followed up with 
type 2 DM diagnosis were included in the present study. The demographic 
and anthropometric features, diabetic complications, smoking history and 
when the patients quit smoking were recorded. The relation between smok-
ing and diabetic complications was also investigated.
Results: A total of 54.8% (415 patients) of the patients did not smoke; 12%  
(91 patients) had quit smoking; and 33.2% (251 patients) were still smoking. 
There was a statistically significant relation between smoking and male gender, 
waist circumference, glycated hemoglobin (HbA1c) level, lifestyle, drug compli-
ance, hypertension and diabetic complications. There was a statistically signif-
icant relation between smoking quitting period and male gender, HbA1c level, 
waist circumference, lifestyle, drug compliance and diabetic complications.
Conclusions: A significant relation was observed between smoking and micro-
vascular and macrovascular complications. It was shown that after quitting 
smoking, bad glycemic control and complications diminished in time. Smok-
ing in diabetic patients is the most important risk factor that may be changed.
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Introduction

Diabetes mellitus (DM) is a chronic and metabolic disease requiring 
continuous medical care, and is the most common endocrine disease in 
the whole world because of defects in insulin deficiency or the insulin 
effect in which the organism cannot make use of carbohydrates, fats and 
proteins [1]. In 2012, there were 371 million people with diabetes in the 
whole world, 4.8 million people lost their lives because of DM, and about 
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471 million US dollars were spent on diabetic pa-
tients. It is estimated that there will be a total of 
552 million diabetic patients in 2030 [2]. It is also 
estimated that in 2014, average health expenses 
per diabetic individual will vary between $1.583 
and $2.842 in the whole world. The estimated 
annual global health expenses related to diabetes 
range from $612 billion to $1099 billion [3]. While 
in the first Turkey Diabetes, Hypertension, Obesity 
and Endocrinology Diseases Prevalence (TURDEP) 
Study, which was conducted in the 1998–1999 
period, the DM prevalence in our country was de-
termined as 7.7%, it was found that this rate in-
creased up to 13.7% in the TURDEP II Study, which 
was conducted in 2010 [4, 5].

It is known that DM causes very serious com-
plications such as coronary artery disease, cere-
brovascular events, extremity pathologies, hyper-
tension, nephropathy, retinopathy and neuropathy 
[6]. Good medical care and individual manage-
ment are necessary to prevent acute complica-
tions and to reduce long-term complications of 
the disease [7].

Throughout the world, active and passive 
smoking are the main causes of morbidity and 
mortality which may in fact be prevented, and 
pose an important public health problem in both 
adults and children. Tobacco use causes 5.4 mil-
lion deaths on an annual scale. If serious precau-
tions are not taken in this respect, this number 
will increase; and it is predicted that it will reach 
around 8 million in 2030 [8].

According to the Global Tobacco Products Re-
port prepared by the World Health Organization 
(WHO) for the year 2007, Turkey ranks 10th among 
countries where cigarettes are consumed at the 
highest rate; and in the report that was released 
in 2008, it was reported that 31.2% of the adult 
population smoked: 47.9% of men and 15.2% of 
women [9].

In many studies conducted previously, it has 
been shown that smoking increases the risk of 
developing type 2 DM, and is also associated with 
bad glycemic control and diabetic complication de-
velopment in diabetic patients. In addition, tobacco 
smoking has also been found to be associated with 
earlier development and progression of microvas-
cular and macrovascular complications in DM pa-
tients [10–12]. The primary purpose of our study 
was to examine the effects of smoking on chronic 
diabetes complications in type 2 DM patients by 
considering their lifestyles; and the second purpose 
was to examine how the DM and its complications 
were affected after quitting smoking.

Material and methods

A total of 757 patients, who were followed up 
with type 2 DM diagnosis in the Internal Diseas-

es Clinic between 18 and 70 years of age, were 
included in this study. Volunteering patients who 
were 17 years of age or older, diagnosed with type 
2 DM and who signed the consent form for par-
ticipation to in study were included in the present 
study. Patients who were under 17 years of age, 
those who had type 1 DM, pregnancies, and those 
who did not volunteer to participate to the study 
although they met the inclusion criteria were ex-
cluded from the study. After the informed consent 
forms were obtained from the participants, their 
demographic and anthropometric characteristics 
(age, gender, duration of disease, type of disease 
(type 1 DM, type 2 DM), hemoglobin glycated 
(HbA1c) fasting glucose level, body mass index 
(BMI)), presence of hypertension and diabetic 
complications (retinopathy, nephropathy, neu-
ropathy, cardiovascular diseases, cerebrovascular 
events, extremity pathologies (peripheral vascu-
lar diseases and extremity amputation)) of the 
patients were recorded. In addition, the patients 
were questioned in terms of dietary compliance, 
physical exercise, blood glucose monitoring at 
home and drug compliance in the presence of a 
dietician. The smoking habits of the patients and 
the drugs they took were also documented.

Clinical and laboratory measurements

The diagnosis of DM was made according to 
the American Diabetes Association (ADA) criteria. 
The systolic and diastolic blood pressures were 
also measured by employing an automatic blood 
pressure monitor that had a suitable cuff size on 
the right hand after a resting period of 10 min. 
Patients who had systolic/diastolic blood pressure 
≥ 140/90 mm Hg or those who were using antihy-
pertensive drugs were evaluated as hypertensive. 
Height (m) and weight (kg) measurements were 
made in order to compute the BMI. The BMI was 
computed by employing the following formula: 
weight/height × height [13].

Life style and diabetic complications

Accompanied by a dietitian, dieting ≥ 3 days 
per week, dietary compliance, at least half an 
hour ≥ 3 days a week were evaluated as Exercise 
Compliance; follow-up of the blood sugar at home  
≥ 5 days per week was evaluated as Blood Glu-
cose Compliance at Home, not taking medication 
≥ 1 per week was evaluated as Drug Incompat-
ibility, regular medicine intake was evaluated as 
Drug Compliance. All the patients received eye 
examination for retinopathy by an eye diseases 
specialist. In terms of nephropathy, urine analyses 
were made for protein and creatinine clearance in 
24-hour urine. The glomerular filtration rate was 
computed, and urine ultrasonography was per-
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formed. Burns, tingling, pain, stings, etc. in the 
limbs were questioned orally in the patients; and 
the presence of neuropathy was also evaluated. 
In patients who had joint pains, arthropathy was 
examined by performing direct joint graphs and 
magnetic resonance imaging. Cardiovascular dis-
ease presence was examined by a cardiac and 
vascular surgeon with examination and electro-
cardiogram, and by performing echocardiography, 
coronary angiography and vascular ultrasonogra-
phy on the patients who necessitated this. The pa-
tients were questioned clinically, and the presence 
of cerebrovascular disease was documented with 
neurological examination.

Evaluation of smoking

The smoking habits of the participants were 
questioned in detail. The participants were sep-
arated into three groups as smokers, those who 
had quit smoking and non-smokers. The number of 
cigarettes consumed by the participants was ex-
pressed as package/year (each package has 20 cig-
arettes). The amount of smoking was computed by 
multiplying the number of cigarettes smoked and 
the number of years the participant had smoked. 
For those who smoked previously, smoking quit 
times were recorded. Participants who had passive 
smoking were excluded from the study.

Ethical statement

All participants provided written permission to 
participate in the present study. Ethical approval 
was received from the Ethics Committee to con-
duct this study (Istanbul, Turkey). All the proce-
dures were in line with the Human Experiment 
Committee, Ethical Standards of our institution 
and the Helsinki Declaration.

Statistical analysis

The program SPSS 22.0 was used for statisti-
cal analysis of the study data. When the variables 
that were included in the present study were ex-
amined in terms of normal distribution, it was 
determined that the age variable was distributed 
normally; however, the other variables (diabet-
ic period, waist circumference, BMI and HbA1c) 
were not distributed normally. The Mann-Whit-
ney U-test was used to determine the group 
which caused the difference; the Kruskal-Wallis 
test was used to compare the mean values in the 
data that were not distributed normally; and the 
ANOVA test was used in analyzing the variables 
that were distributed normally. Categorical vari-
ables were expressed with numbers and percent-
ages, and were analyzed by the c2 test. The sig-
nificance level was taken as p < 0.05 in the 95% 
confidence interval.

Results

A total of 757 type 2 DM patients were includ-
ed in the present study; 405 (53.5%) of them were 
female and 352 (46.5%) were male. The age range 
of the patients was 18–70 years, and the aver-
age age was 56.40 ±11.35 years. A total of 54.8%  
(415 patients) of the patients did not smoke; 
12% (91 patients) patients had quit smoking; and 
33.2% (251 patients) were still smoking.

When the relation between smoking and de-
mographic, anthropometric characteristics, life-
style and diabetic complications was examined, 
it was found that the rate of non-smokers was 
higher in women, and the percentage of smokers 
and those who had quit smoking was lower. The 
rate of non-smokers and quitters was statistical-
ly significantly higher in females than in males  
(p = 0.001). While the mean age of non-smok-
ers and quitters was similar, that of smokers 
was statistically significantly lower compared 
to non-smokers and quitters (p = 0.001). It was 
observed that HbA1c was statistically significant-
ly higher in smokers and quitters. In this respect, 
the highest value was detected in smokers and 
in those who had smoked and quit. While the 
HbA1c level was statistically significantly higher in 
smokers than quitters and non-smokers, it was 
statistically significantly higher in quitters than 
non-smokers (p < 0.05). While no significant dif-
ferences were detected between the groups in 
terms of DM duration and BMI, the waist circum-
ference was detected to be statistically signifi-
cantly higher in smokers and quitters compared 
to non-smokers (p < 0.05) (Table I). 

When dietary compliance and smoking were 
considered, it was observed that there was no 
significant difference in terms of dietary habits 
in quitters. It was observed that while smokers 
did not have dietary compliance at a significantly 
higher level, dietary compliance was significant-
ly higher in non-smokers (p < 0.001). When the 
relation between exercise and smoking was ex-
amined, it was observed that there were no sig-
nificant differences in terms of doing exercise in 
the quitters. While the rate of doing no exercise 
was statistically significantly higher in smokers, 
the rate of doing exercise was significantly higher 
in non-smokers (p < 0.001). When the blood sugar 
measurement at home and smoking relation was 
examined, it was found that there were no signifi-
cant differences in terms of blood sugar measure-
ment in the quitters. While the rate of blood sugar 
measurement in smokers was higher, it was ob-
served that the rate of blood sugar measurement 
was statistically significantly higher in non-smok-
ers (p < 0.05). When the relation between drug 
compliance and smoking was examined, it was 
found that there were no significant differences 



Huseyin Cetin, Mehmet Agin, Yusuf Kayar, Iskender Ekinci, Fatih Borlu, Yuksel Altuntas

e98 Arch Med Sci Civil Dis 2018

Table I. Relations between smoking, demographic and anthropometric characteristics and diabetic complications

Parameter Non-smokers Quitters Smokers P-value

Gender:

Female 256 (63.2%) 27 (6.7%) 122 (30.1%) 0.001

Male 159 (45.2%) 64 (18.2%) 129 (36.6%)

Age [years] 57.70 ±11.53 58.08 ±10.43 53.64 ±10.91 0.001

DM duration [years] 5 5 6 0.254

HbA1c (%) 7 7.8 9 0.001

BMI [kg/m2] 29 30 30 0.090

Waist circumference [cm] 92 96 96 0.001

Hypertension:

Yes 284 (51.9%) 71 (13%) 192 (35.1%) 0.034

No 131 (62.4%) 20 (9.5%) 59 (28.1%)

Dietary compliance:

Yes 224 (67.3%) 37 (11.1%) 72 (21.6%) 0.001

No 191 (45%) 54 (12.7%) 179 (42.2%)

Exercise:

Yes 202 (68%) 34 (11.4%) 61 (20.5%) 0.001

No 213 (46.3%) 57 (12.4%) 190 (41.3%)

Blood sugar measurement:

Yes 171 (57.8%) 42 (14.2%) 83 (28%) 0.039

No 244 (52.9%) 49 (10.6%) 168 (36.4%)

Drug compliance:

Yes 303 (62.5%) 57 (11.8%) 125 (25.8%) 0.001

No 112 (41.2%) 34 (12.5%) 126 (46.3%)

Nephropathy:

Yes 136 (42%) 46 (14.2%) 142 (43.8%) 0.001

No 279 (64.4%) 45 (10.4%) 109 (25.2%)

Neuropathy:

Yes 119 (40.9%) 39 (13.4%) 133 (45.7%) 0.001

No 296 (63.5%) 52 (11.2%) 118 (25.3%)

Retinopathy:

Yes 133 (40.7%) 40 (12.2%) 154 (47.1%) 0.001

No 282 (65.7%) 51 (11.9%) 96 (22.4%)

Cerebrovascular:

Yes 7 (38.9%) 7 (38.9%) 4 (22.2%) 0.002

No 407 (55.1%) 84 (11.4%) 247 (33.5%)

Cardiovascular:

Yes 89 (41.4%) 35 (16.3%) 91 (42.3%) 0.001

No 326 (60.1%) 56 (10.3%) 160 (29.5%)

Arthropathy:

Yes 12 (36.4%) 5 (15.2%) 16 (48.5%) 0.088

No 403 (55.7%) 86 (11.9%) 235 (32.5%)

Amputation:

Yes 3 (50%) 1 (16.7%) 2 (33.3%) 0.935

No 412 (54.9%) 90 (12%) 249 (33.2%)

DM – diabetes mellitus, BMI – body mass index.
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in terms of drug compliance in the quitters. While 
the rate of drug compliance was statistically 
significantly higher in smokers, the rate of drug 
compliance was statistically significantly higher in 
non-smokers (p < 0.05) (Table I).

When the relation between smoking and dia-
betic complications was examined, it was found 
that the rate of smoking was higher in hyper-
tension patients than in those who did not 
have hypertension (p < 0.05); and these rates 
were similar in non-smokers and quitters. In 
those with nephropathy, while the percentage of 
non-smokers was statistically significantly lower, 
the rate of smokers was significantly higher, and 
no significant differences were detected in quit-
ters (p = 0.001). In those with neuropathy, while 
the percentage of non-smokers was statistically 
significantly lower, and the rate of smokers was 
statistically significantly higher, no significant dif-
ferences were detected in quitters (p = 0.001). In 
those with retinopathy, the rate of non-smokers 
was statistically significantly lower, the rate of 
smokers was higher, and no significant differenc-
es were detected in quitters (p = 0.001). In those 
with cardiovascular disease, while the rate of 
non-smokers was statistically significantly lower, 
and the rate of smokers was statistically signifi-
cantly higher, no significant difference was found 
in quitters (p < 0.05). There were no statistically 
significant differences between smoking, arthrop-
athy and amputation values (p > 0.05) (Table I).

The patients who had quit smoking were sep-
arated into 4 groups according to their quitting 
periods (< 1-year quitters, 1 ≤ 5-year quitters,  
5 ≤ 10-year quitters, > 10-year quitters). Based on 
the evaluation that was made by taking the group 
who had never smoked as the reference; the rate 
of women who were non-smokers and who had 
quit smoking for less than 1 year was higher than 
the other groups at a statistically significant lev-
el. The average age and diabetes duration mean 
values were similar between the groups. The 
HbA1c values of the participants who had quit 
smoking for more than ten years and who did 
not smoke were similar, and were lower than the 
other groups. The BMI values were not different 
between the groups. The waist circumference val-
ues of the non-smokers and the participants who 
had quit smoking for less than 1 year were statis-
tically significantly lower than other groups. The 
rate of those who had hypertension was similar 
among the groups. The dietary compliance was 
significantly higher in those who did not smoke 
and those who had quit smoking for more than 
10 years. In terms of exercise and blood glucose 
measurement ratios, there were no significant dif-
ferences among the groups. However, in groups 
which had quit smoking for less than 10 years, the 
rates of doing exercise and blood sugar measure-

ments were lower than in non-smokers; it was ob-
served that the rate of doing exercise and blood 
sugar measurements were higher than those of 
non-smokers in those who had quit smoking for 
more than 10 years. It was also observed that the 
rate of drug compliance was significantly higher 
in those who did not smoke and those who had 
quit smoking for more than 10 years in terms of 
drug compliance. In terms of nephropathy, the 
presence of nephropathy was statistically signifi-
cantly higher in those who had quit smoking for 
1–5 years and 5–10 years. The presence of neu-
ropathy was significantly more frequent in those 
who had quit smoking for 5–10 years compared to 
the others. The presence of retinopathy was sta-
tistically significantly less frequent in those who 
had quit smoking for over 10 years. The presence 
of cerebrovascular disease was statistically signifi-
cantly higher in those who had quit smoking for 
1–5 years than the others. The presence of car-
diovascular disease was statistically significantly 
less frequent in the non-smokers than in the other 
groups (p < 0.05). When the groups were evaluat-
ed in terms of the relevant complications, it was 
observed that the complication rates were lower 
in those who had quit smoking for more than  
10 years than other groups, and that the complica-
tion rate approached the values of the non-smok-
ing group. There were no differences between the 
groups in terms of the rate of patients with ar-
thropathy (p > 0.05) (Table II).

Discussion

Accelerated atherosclerosis is the most import-
ant factor in the development of macrovascular 
complications in diabetic patients. Dyslipidemia, 
dysinsulinemia, increase in oxidative stress, in-
crease in platelet activation, inflammation, acti-
vation of the renin-angiotensin-aldosterone sys-
tem, and increased endothelin 1 levels result in 
endothelial dysfunction, which eventually leads to  
a tendency to thrombosis. Together with the accel-
erated atherosclerosis, this causes the formation 
of macrovascular complications due to diffuse 
vascular involvement. Again, similarly, microvascu-
lar complications such as retinopathy, neuropathy 
and nephropathy develop in the same way with the 
disruption of the microvascular circulation [14]. In 
addition, it was shown in previous studies that 
there is a relation between smoking and diabetic 
development, bad glycemic control and diabet-
ic complications [10–12]. Since chronic cigarette 
smoking causes an inadequate compensatory in-
sulin response, it is meanwhile a high risk factor 
for insulin resistance leading to the development 
of insulin resistance syndrome and type 2 DM  
[10, 11]. In previous studies, it was found that the 
risk was 61% for heavy smokers (at least 20 cig-
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Table II. Relations between quitting smoking, demographic and anthropometric characteristics and diabetic com-
plications

Parameter Non-smokers < 1 year 
quitters

1 ≤ 5 year 
quitters

5 ≤ 10 year 
quitters

> 10 year 
quitters

P-value

Gender:

Female 256 (61.7%) 6 (54.5%) 5 (17.9%) 8 (27.6%) 8 (34.8%) 0.001

Male 159 (38.3%) 5 (45.5%) 23 (82.1%) 21 (72.4%) 15 (65.2%)

Age [years] 57.7 ±11.53 54.36 ±7.87 55.25 ±10.84 58.83 ±10.17 62.35 ±10.22 0.171

DM duration [years] 5 5 6 5 5 0.941

HbA1c (%) 7 8 7.9 7.7 6.9 0.016

BMI [kg/m2] 29 28 30 30 31 0.240

Waist circumference 
[cm]

92 92 96.5 98 96 0.005

Hypertension:

Yes 284 (68.4%) 9 (81.8%) 20 (71.4%) 22 (75.9%) 20 (87%) 0.300

No 131 (31.6%) 2 (18.2%) 8 (28.6%) 7 (24.1%) 3 (13%)

Dietary compliance:

Yes 224 (54%) 3 (27.3%) 9 (32.1%) 11 (37.9%) 14 (60.9%) 0.030

No 191 (46%) 8 (72.7%) 19 (67.9%) 18 (62.1%) 9 (39.1%)

Exercise:

Yes 202 (48.7%) 4 (36.4%) 7 (25%) 10 (34.5%) 13 (56.5%) 0.060

No 213 (51.3%) 7 (63.6%) 21 (75%) 19 (65.5%) 10 (43.5%)

BS measurement:

Yes 171 (41.2%) 4 (36.4%) 15 (53.6%) 9 (31%) 14 (60.9%) 0.161

No 244 (58.8%) 7 (63.6%) 13 (46.4%) 20 (69%) 9 (39.1%)

Drug compliance:

Yes 303 (73%) 6 (54.5%) 15 (53.6%) 16 (55.2%) 20 (87%) 0.012

No 112 (27%) 5 (45.5%) 13 (46.4%) 3 (44.8%) 3 (13%)

Nephropathy:

Yes 136 (32.8%) 3 (27.3%) 15 (53.6%) 17 (58.6%) 11 (47.8%) 0.008

No 279 (67.2%) 8 (72.7%) 13 (46.4%) 12 (41.4%) 12 (52.2%)

Neuropathy:

Yes 119 (28.7%) 5 (45.5%)  10 (35.7%) 16 (55.2%) 8 (34.8%) 0.034

No 296 (71.3%) 6 (54.5%) 18 (64.3%) 13 (44.8%) 15 (65.2%)

Retinopathy:

Yes 133 (32%) 4 (36.4%) 15 (53.6%) 15 (51.7%) 6 (26.1%) 0.038

No 282 (68%) 7 (63.6%) 13 (46.4%) 14 (48.3%) 17 (73.9%)

CVE:

Yes 7 (1.7%) 1 (9.1%) 3 (10.7%) 2 (6.9%) 1 (4.3%) 0.017

No 407 (98.3%) 10 (90.9%) 25 (89.3%) 27 (93.1%) 22 (95.7%)

CVD:

Yes 89 (21.4%) 4 (36.4%) 9 (32.1%) 14 (48.3%) 8 (34.8%) 0.007

No 326 (78.6%) 7 (63.6%) 19 (67.9%) 15 (51.7%) 15 (65.2%)

Arthropathy:

Yes 12 (2.9%) 1 (9.1%) 0 (0%) 1 (3.4%) 3 (13%) 0.067

No 403 (97.1%) 10 (90.9%) 28 (100%) 28 (96.6%) 20 (87%)

DM – diabetes mellitus, BMI – body mass index, BS – blood sugar, CVE – cerebrovascular events, CVD – cardiovascular diseases.
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arettes a day), 29% for less heavy smokers (less 
than 20 cigarettes a day) and 23% for old smokers 
[10, 11].

Exposure to nicotine causes b-cell dysfunction, 
increases in b-cell apoptosis and decreases in be-
ta-cell volume [15]. The apoptosis induced by nico-
tine leads to dysglycemia and obesity. In addition, 
the mitochondrial dysfunction, which is caused by 
nicotine, induces oxidative stress and inflamma-
tory apoptosis, and causes losses in pancreas beta 
cells. This is related to less insulin release [15, 16]. 
In empirical and clinical studies, it was shown 
that cigarette smoking reduces insulin sensitivity 
and results in glucose and lipid metabolism dis-
orders such as dyslipidemia and hyperglycemia 
[12]. In diabetic patients, smoking makes meta-
bolic control difficult, and requires higher doses 
of insulin to have the same metabolic targets as 
in non-smokers [12]. It is also already known that 
smoking increases the blood glucose levels by in-
creasing the counter-regulatory hormones such 
as catecholamines and corticosteroids. When the 
close relation between diabetic complications and 
hyperglycemia is considered, it is observed that 
smoking is an important risk factor for the devel-
opment of diabetic complications [10, 11].

In the study that was conducted in 2012 by 
Chakkarwar, it was reported that smoking is an 
independent risk factor for the development and 
progression of diabetic nephropathy, and there is 
a strong relation between smoking and diabetic 
microvascular complications. Smoking and hy-
perglycemia cause TGF-b upregulation and gly-
cation end-product accumulation because they 
increase oxidative stress and lipid accumulation. 
It was also reported that by reducing nitric oxide 
production, it causes the formation of nephropa-
thy as a result of the thinning of the glomerular 
basement membrane and by leading to glomer-
ulosclerosis and interstitial fibrosis [17]. Goetz  
et al. conducted a study in 1997 on 455 people, 
and found that the rate of the decrease in creati-
nine clearance levels was higher in time in partic-
ipants who still smoked and who had quit smok-
ing than in those who did not smoke [18]. In our 
study, we too detected an increase in the diabetic 
nephropathy risk with smoking, which is similar to 
the results of the above-mentioned studies.

Diabetic retinopathy is a global health prob-
lem which occurs with microaneurysm, macular 
edema, and neovascularization, and may result 
in blindness. It was determined that neuronal cell 
loss occurred with early stage visual dysfunction 
[19]. In addition, in previous studies, a relation 
was found between diabetic retinopathy and ma-
jor clinical illnesses such as stroke, coronary heart 
disease, heart failure, and renal failure [19]. Bo-
retsky et al. conducted a study in 2015 on rats 
with experimentally induced diabetes. These rats 

were exposed to nicotine. They observed dam-
age to the retina and concluded that this might 
lead to diabetic retinopathy progression [20]. Hu 
et al. conducted a study in 2005, and found that 
smoking caused an increase in total homocyste-
ine levels in patients who had grade 2 diabetic 
retinopathy, and claimed that this could be an in-
dependent and facilitating factor for arteriolar ret-
inopathy [21]. In our study, too, the rate of diabetic 
retinopathy was statistically significantly higher in 
smoking patients than in non-smoking patients. 
Diabetic neuropathy is one of the most common 
chronic complications, and is also the most im-
portant cause of morbidity. Clair et al. conducted 
a meta-analysis and included 38 studies between 
1996 and 2014, and reported that there might 
be a relation between smoking and diabetic neu-
ropathy [22]. Similarly, Mitchell et al. conducted 
another study and detected a significant relation 
between smoking and diabetic neuropathy [23]. 
Similar results were obtained in our study, and it 
was observed that neuropathy occurred more fre-
quently in smoking diabetic patients.

Previous studies have shown that diabetes and 
smoking are two independent and changeable risk 
factors for cerebrovascular disease development. 
In a study conducted by Phipps et al., they found 
that the risk of stroke increased at least two-fold in 
diabetic patients compared with non-diabetic pa-
tients, and reported that the symptoms developed 
earlier and were more severe [24]. In our study, we 
found similar results as in the above-mentioned 
studies. We especially concluded that as smok-
ing increased, the number of cerebrovascular dis-
eases also increased, and as years passed after 
quitting smoking, this risk decreased gradually 
in time. Cardiovascular diseases are the leading 
cause of mortality throughout the world, and are 
reported to account for 70% of deaths due to all 
chronic diseases. Diabetes mellitus may mainly 
cause heart failure, myocardial infarction, angina 
pectoris, and arrhythmia [25]. In the present study, 
we detected a statistically significant increase in 
cardiovascular diseases in diabetic patients who 
smoked. Since the rate of smoking was higher in 
patients who had hypertension, it is considered to 
play a role in the increase of cerebrovascular and 
cardiovascular diseases. In our study, it was ob-
served that the occurrence of complications was 
lower in those who had quit smoking for more 
than 10 years than in the other groups, and that 
the rate of occurrence of complications was close 
to that of the non-smoker group.

As a result, we concluded in our study that there 
were statistically significant increases with smok-
ing in the complications of type 2 DM in patients 
who had bad lifestyles. In diabetic patients, smok-
ing is the most important and changeable risk 
factor. Smoking was found to be related to earlier 
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development and progression of macrovascular 
and microvascular complications. Due to the diffi-
culty in patient compliance with pharmacological 
treatments, and the progressive decrease in the 
b-cell reserves, which occur when the diabetes 
duration lasts for longer durations, nonpharmaco-
logic therapy often becomes compulsory to pro-
vide optimal glycemic control. All the members of 
the diabetes team (doctors, nurses, dieticians, and 
psychologists) should always advise their diabetic 
patients to quit smoking with every opportunity 
and in a persistent manner, question the amount 
of cigarettes being smoked per day and how long 
they have smoked, support their patients who are 
at risk of restarting smoking, and include routine 
diabetes care/smoking quitting methods whose 
effectiveness has been proven.
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