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ABSTRACT 
 

HUSSAIN. N. KLK1 Gene Polymorphism Effect on The Development of Coronary 

Artery Disease and Diabetes Mellitus Type 2. Yeditepe University Health Sciences 

Institute. Department of Molecular Medicine. Ph.D. Thesis. İstanbul, 2021. 

Coronary artery disease is the most common cause of death worldwide. According to 

the statistics of the World Health Organization, 15 million patients were diagnosed with 

coronary artery disease in 2015. Diabetes disease is a metabolic chronic disease and is 

classified into three groups; type 1, type 2 and gestational. Type 2 diabetes is 

responsible for more than 90% of all diabetes cases. Both environmental and genetic 

factors play a role in the formation of these two diseases. The positive effects of the 

Klk1 gene on glucose balance, insulin synthesis and cardiovascular system have been 

shown in studies. In this study, the role of klk1 genetic polymorphism in these two 

diseases was investigated. This study included 4 groups of 174 people in total, the 

control group (n = 50), the coronary artery disease group (n = 48), the type 2 diabetes 

group (n = 50), and the coronary artery disease and type 2 diabetes group (n=26). There 

was no significant difference between these four groups in terms of gender and age 

criteria. When the body mass index values were examined, a significant difference was 

found (p< 0,00001). There was a significant difference in terms of HDL in the lipid 

profiles examination (P< 0,00001) but no significant difference was found in terms of 

cholesterol, LDL, VDL  and TG. When the Klk1 genotypes were compared, the GG 

genotype differed significantly between the control and patient groups (P=0.010). 

Coronary artery disease was not significant in terms of Klk1 genotypes. When the 

genotypes of diabetic and non-diabetic individuals were compared, the AA genotype 

showed a significant difference (P=0.029). In terms of allele, the A allele showed a 

significant difference between people with and without diabetes (P=0.029). High body 

mass index poses a risk for these two diseases, and HDL is protective against coronary 

artery disease. These findings also revealed the protective effects of a healthy diet and 

physical activity against these diseases. The incidence of these 2 diseases is lower in 

people with the GG genotype. People with the AA genotype are at risk for type 2 

diabetes. In these findings, mutations in the klk1 gene cause impairment of normal 

glucose metabolism and pose a risk for diabetes. 

Key words: coronary artery disease, diabetes mellitus disease, KLK1, polymorphism, 

Real-time PCR 
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ÖZET 
 

HUSSAIN. N. Klk1 Gen Polimorfizminin Koroner Arter Hastalığı ve Tip 2 

Diyabetin Oluşumundaki Etkisi. Yeditepe Üniversitesi Sağlık Bilimleri Enstitüsü, 

moleküler tıp bölümü. Doktora tezi. İstanbul, 2021. 

Koroner arter hastalığı bütün dünyadaki ölümlerin en sık sebebidir. Dünya  sağlık 

örgütü istatistiklerine göre 2015 yılında 15 milyon hasta koroner arter  hastalığıyla 

teşhis edilmiştir. Diyabet hastalığı metabolik bir kronik hastalıktır ve üç gruba 

sınıflandırılır; Tip 1, tip 2 ve gebelikle ilişkili. Tip 2 diyabet tüm diyabet vakalarının 

%90 fazlasında sorumludur. Bu iki hastalıkların oluşumunda hem çevresel hem 

kalıtımsal faktörler rol oynamaktadır. Klk1 Genin hem glikoz dengesinde ve insülin 

sentezinde hem de kardiyovasküler sistemi üzerinde olumlu etkileri çalışmalarda 

gösterilmiştir. Bu çalışmada klk1 genetik Polimorfizminin bu iki hastalıklardaki rolünü 

araştırılmıştır. Bu çalışma ya toplamda 174 kişiden oluşan dört grup dahil edilmiştir, 

Kontrol grubu (n=50), Koroner arter hastalığı grubu (n=48), tip 2 diyabet grubu (n=50) 

ve koroner arter hastalığı ve tip iki diyabet grubu (n=26).Bu dört grup arasında cinsiyet 

ve yaş kriterleri yönünden anlamlı bir fark saptanmamıştır. Vücut kitle indeksi 

değerlerine bakıldığında anlamlı bir fark bulunmuştur (p< 0,00001). Lipit profilleri 

incelemesinde, HDL yönünden anlamlı bir fark mevcut olup (p< 0,00001) kolestrol, 

LDL, VDL ve TG yönünden anlamlı bir fark saptanmamıştır. Klk1 genotipleri 

Karşılaştırıldığında GG genotipi kontrol ve hasta grupları arasında anlamlı düzeyde 

farklılık göstermiştir (p=0.010). Klk1 genotipleri yönünden koroner arter hastalığı 

anlamlılık bulunmamıştır. Diyabet ve diyabet olmayan kişilerin genotipleri 

karşılaştırıldığında ise AA genotipi anlamlı bir fark göstermiştir (p=0.029). Alel 

yönünden bakıldığında diyabet ve diyabet olmayan kişilerin arasında a aleli anlamlı fark 

göstermiştir (p=0.029). Yüksek vücut kitle indeksi bu iki hastalık için risk oluşturmakta 

olup HDL ise koroner arter hastalığı karşı koruyucudur. Bu bulgular da sağlıklı 

beslenmenin ve fiziksel aktivitenin bu hastalıklara karşı koruyucu etkilerini ortaya 

koymuştur. GG genotipindeki kişilerde bu 2 hastalıkların insidandsı daha düşüktür. AA 

genotipi taşıyan kişilerin tip iki diyabet yönünden risk altında olmaktadır. Bu bulgularda 

klk1 genindeki mutasyonlar normal glikoz metabolizmasının bozukluğuna yol 

açtığından diyabet için risk oluşturmaktadır. 

Anahtar kelimeler: koroner arter hastalığı, diyabet hastalığı, KLK1, polimorfizm, 

Real-time PCR 
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1. INTRODUCTION 

Cardiovascular disease (CVD) is a general term used to define a group of 

diseases affecting the cardiovascular system and it includes coronary heart disease 

(CHD), coronary artery disease (CAD), acute coronary syndrome (ACS), and other 

conditions (1). Besides environmental factors genetic factors also play an important role 

in the development of coronary artery disease. Genetic studies of families and twins 

estimated that the role hereditary factors in CAD development was ranging from 40% to 

60% (2). For studying coronary artery disease the anatomy of these arteries must be 

understood. There are two main coronary arteries supplying the myocardium with 

oxygenated blood; The left and the right main coronary arteries (3). A study 

investigated human tissue kallikrein 1 effects on the neointimal formation of the carotid 

artery’s in hypertensive rats showed that supplying rats with human tissue KLK1 had a 

potential effect to reduce the neointimal formation in the rats after balloon injury (4). 

Diabetes mellitus is a widespread chronic metabolic disorder and the prevalence 

of this disorder is increasing by time in the globe. Type 2 diabetes mellitus is 

responsible for most of the diabetic cases (5). Besides the primary effects of this 

disorder; poor control of DM negatively affects the cardiovascular system (6). 

Environmental and genetic factors are related with the pathogenesis of diabetes 

mellitus. At past it was thought that environmental factors were the main cause of 

T2DM; nowadays GWAS cleared that more than 50 gene loci are closely associated 

with T2DM (7). A therapeutic study on diabetic rats stated that administrating rats with 

KLK1 gene therapy had beneficial effects in lowering blood glucose levels and this 

method may be a novel treatment of diabetes (8). 

According to the literature findings we aimed in this study to investigate the 

possibility of KLK1 gene polymorphism relation with the incidence of CAD and 

T2DM. For this purpose we investigated KLK1 polymorphism (rs1054713) in 174 

individuals distributed in 4 groups control (n=50), CAD (n=48), T2DM (n=50) and 

CAD+T2DM (n=26).We collected blood samples from each individual. DNA isolation 

from the blood samples was performed by using DNA isolation robot (iPrep Purelink, 

Invitrogen). Genotyping is performed by using 7500 fast-Real Time PCR (Applied 

Biosystems) real time PCR device. Three genotypes are available GG (homozygous 

wild type), GA (heterozygous) and AA (homozygous mutant). We investigated the 

genotype and allele frequencies in the study groups. 
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2. LITERATURE REVIEW 

Coronary artery disease (CAD) is defined to be the major cause of death in the 

world (1). The World Health Organization (WHO) statistics showed that only in 2015 

15 million people were diagnosed with CAD. Researching the genetics and 

pathophysiology of this disease may help to develop preventive and therapeutic 

strategies and consequently reduce the morbidity and mortality rates due to CAD (2). 

 Anatomy 

The coronary arteries that provide the myocardium with oxygenated blood are 

composed of 2 main arteries: the left main coronary artery (LMCA) and the right main 

coronary artery (RMCA) (3). 

 The Left Main Coronary Artery (LMCA): 
 

LMCA originates from the left sinus of valsalva and bifurcates into 2 branches 
 

 The left anterior descending artery (LAD) which runs in the anterior 

interventricular sinus and supplies blood to the left ventricle and the 

atrioventricular (AV) bundle. LAD also gives diagonal and septal branches that 

supply blood to the anterior part of the interventricular septum and the anterior 

wall of the left ventricle (3, 4). 

 The circumflex artery (CXA) which runs along the AV sulcus and supplies 

blood to the lateral wall of the left ventricle. 

 Sometimes a third artery called the intermediate artery (IMA) may arise at the 

bifurcation of the LMCA. 

 The Right Main Coronary Artery (RMCA): 
 

RMCA originates from the right sinus of valsalva and runs in the right 

atrioventricular sinus. RMCA gives the acute marginal branch (AM), AV node branch 

and the posterior descending artery (PDA). The AM supplies the lateral wall of the right 

ventricle and the PDA supplies the inferior wall of the left ventricle and the inferior part 

of the septum with blood (3, 4). 
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 Coronary Artery Disease 

Coronary artery disease (CAD) which is the most frequent heart disease is 

defined to be the major cause of mortality in the globe (1). The World Health 

Organization (WHO) statistics showed that only in 2015 15 million people were 

diagnosed with CAD (2). CAD is responsible for the mortality of about 7.2 people 

yearly and it’s expected that CAD will be responsible for the death of about 11.1 people 

in 2020 (9-11). 

CAD is a multifactorial disease and many risk factors like age, gender, life style, 

diet, hyperlipidemia, hypertension and diabetes mellitus are defined to be related with 

this disease. On the other hand, epidemiological studies state that genetic factors have a 

role in the development of this disease (12-14). Defining individuals with risk factors is 

the primary preventive strategy in many countries (15, 16). 

 Pathogenesis 

CAD is a chronic inflammatory disease. In CAD the coronary arteries which 

provide the myocardium with oxygenated blood are narrowed. This disease can be 

presented by variable manifestations ranging from angina to myocardial infarction (MI) 

and death (17) 

 Atherosclerosis 

Atherosclerosis is the major risk factor for CAD. Atherosclerosis develops due 

to genetic and environmental factors interaction. This chronic pathology is progressed 

silently by accumulation of fatty streaks in the artery wall (18). These fatty streaks are 

covered by a fibrous cap forming the atherosclerotic plaque. The process of 

atherosclerotic plaque formation is explained below (figure 2.1) (19-27). 

According to the thickness of the fibrous plaque the atherosclerotic plaque is 

classified as stable and unstable. Stable plaques are covered by thick fibrous cap in 

which smooth muscle cells are supported by a matrix abundant with type I and III 

collagen fibers. Stable plaques may enlarge by time leading to arterial stenosis and 

consequently may cause tissue ischemia and angina (28). Unstable plaques are covered 

by thin fibrous cap formed by type I collagen fibers with few or no smooth muscle cells. 

Unstable plaques may rupture and release thrombi which may occlude arteries (22, 25). 
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Figure 2.1: The process of atherosclerotic plaque formation (19-27) 
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 Genetic Variation and Coronary Artery Disease 

A meta-analysis of many genome-wide association studies established in 2013 

stated that about 40 genetic variants were related with about 6% of the CAD inheritance 

(Table 2.1.). Some of these variants are related with blood pressure and lipid 

metabolism. On the other hand, no overlap was found between CAD and type 2 

Diabetes loci. Additionally, many CAD loci are related to atherosclerosis (29). 
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Table 2.1.: Genetic variants in Coronary Artery Disease (29) 
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 Epidemiology 

The American Heart Association (AHA) reported in the 2016 Heart  Diseases 

and Stroke update Statistics that 15.5 million ≥20 years old persons were diagnosed 

with CAD in USA. CAD prevalence was reported to be increased with age. Gender is 

another factor which affects the prevalence of CAD; and MI is more prevalent in males 

than females (30). 

According to observations of data collected from 44 years follow-up 

Framingham study and 20 years surveillance of their offspring; lifetime risk of 

developing CAD was 49% in males and 32% in females aged 40 years, and 35% in 

males and 24% in females aged 70 years. For both genders the risk was found to be 

increased with age. Comparing 65-94 and 35-64 age groups the incidence was found to 

be more than double in males and triple in females respectively. The morbidity and 

mortality rates due to CAD were found to be higher in postmenopausal than 

premenopausal women at the same age (31-33). 

In developed countries the overall CAD incidence has decreased by time and it 

was observed that mortalities due to CAD is lower in countries with advanced 

economies and health care systems like USA (32). CAD is still the major cause of adult 

death in every country and CAD mortality is expected to increase between 1990 and 

2020; the estimated rates of increase in developed countries are 48% in males and 29% 

in females while the rates in developing countries are 137% in males and 120% in 

females approximately (34, 35). 

In 2014 a study about 49 countries in Europe and northern Asia performed by 

using data from WHO stated that more than 4 million were died yearly due to CAD (9). 

CAD risk factors could not be well explained in India (36). In Beijing (China) higher 

cholesterol levels were explained to be responsible for the increase in CAD mortality 

(5). Also, decrease in CAD rates were less in Latin America compared to USA, this 

difference was attributed to be due to unhealthy life style, obesity and smoking (6). 
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 Diabetes Mellitus Type 2 

Diabetes Mellitus (DM) is a prevalent metabolic disorder characterized by 

hyperglycemia and constitutes a source of a prevalent health problem worldwide. As 

DM is becoming more prevalent rapidly it’s necessary to understand the factors 

contributing to the development of this disorder. The incidence of DM is expected to 

increase by 55% by 2035 (7). According to the 2017 National Diabetes Statistics 

Report; 30.3 million people had diabetes in USA (9.4% of the population). DM is 

generally classified as type 1, type 2 and gestational. Type 2 Diabetes Mellitus (T2DM) 

is the most common type and composes more than 90% of DM cases (37). T2DM 

patients must be followed-up and managed lifetime. T2DM patients management 

strategies involve many aspects like diet, exercise and drug therapies (38). 

 Etiology 

T2DM is a multifactorial disease caused by combination of genetic and 

environmental factors.. Genetic and environmental factors interact and result in 

increased body adiposity leading to obesity and insulin resistance (Figure 2.2.)(39). 

 

 
Figure 2.2.: Roles of genes and the environment as causative agents in obesity and type 
2 diabetes development (39) 



9  

 Genetic Factors 

Family history of diabetes is proved to be related with T2DM development. 

Also, the significant higher concordance between monozygotic twins than between 

dizygotic twins is another evidence of the genetic role in T2DM. Genetic disturbances 

in the glucose metabolism regulatory system are accepted to be associated with the 

pathogenesis of T2DM. In 2008, a GWAS performed by Unoki H. et.al. identified that 

KCNQ1 gene mutation is related to abnormal insulin secretion and as a consequent 

plays important role in the pathogenesis of diabetes in the Asian ethnic group . 

Approximately 30% of the genetic factors of diabetes are defined nowadays (40). 

2.3.1.2. Environmental Factors 

Obesity; especially visceral obesity is a major risk factor for T2DM. Aging, 

smoking, alcohol, overeating (particularly simple sugars) and low energy consumption 

due to lack of exercise are common environmental factors that attribute risk for 

increased visceral fat and as a consequence may lead to disturbed glucose intolerance. 

Mild obesity (BMI<25) when accompanied by increased visceral fat mass constitutes 

increased diabetes risk for about 5 times (39). 

 Pathophysiology 
 

 Insulin Resistance 

Insulin resistance begins before the clinical onset of the disease. In T2DM 

despite the secretion of insulin by pancreatic β-cells; hyperglycemia occurs due to 

unresponsive insulin resistant target cells. Studies about the molecular mechanisms of 

insulin action explained the relation of genetic and environmental factors with the 

insulin resistance. In addition to insulin receptor gene and insulin receptor substrate 

gene polymorphisms many genes like the uncoupling protein gene and β3 adrenergic 

gene are proved to be associated with the development of visceral obesity leading to 

insulin resistance. By the progression of the disease glycolipo-toxicity impairs insulin 

secretion gradually (39). 
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 Impaired Insulin Secretion 

Animal experiments showed that insulin resistance progresses by time leading to 

gluco- and lipo-toxicity which in turn damage pancreatic β-cells decreasing the number 

of these cells and the insulin secretion capacity consequently. At early stages of T2DM 

hyperglycemia is only postprandial as the elevated glucose levels (due to resistance) 

induces pancreatic β-cell to secrete more insulin. As the disease progresses damaged β- 

cells will not be able to secrete insulin leading to permanent hyperglycemia (figure 2.3.) 

(39). 

 
 

. 
 

Figure 2.3.: Feedback loop between the islet β-cell and the insulin sensitive tissues (39) 
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 Kallkrein 1 

Kallikreins are group of proteins that generate from 15 genes located on the 

19q13 chromosome. These genes are the largest gene group of proteases in the human 

genome. Kallikreins are produced and secreted as pro-enzymes that are converted to 

mature enzymes by proteolysis (41). 

Kallikrein-1 (KLK1) is a glycoprotein composed by 238 acids (42). KLK1 is 

also called tissue kallikrein and is located in cardiovascular tissues, pancreas, kidney 

and salivary glands (41). 

 KLK1 and CAD 

KLK1 is essential for a healthy cardiovascular system and its deficiency is 

associated with cardiovascular disorders. KLK1 plays role in releasing  active 

bradykinin (BK) by cleaving High molecular weight kininogen (HMWK). Humans with 

mutated KLK1 gene are observed to have impaired vascular response to blood flow 

changes (43). KLK1 regulates blood flow by cleaving HMWK to BK, this mechanism is 

named kallikrein-kinin system (KKS). KKS is considered to be a major vasodilatory 

mechanism. Also, kinins reduce the vasoconstriction activity of the sympathetic nervous 

system by inhibiting nor-epinephrine release (44). 

 KLK1 and T2DM 

It is suggested that KLK1 have a role in glucose homeostasis and insulin 

sensitization. As mentioned above klk1 plays role in the cleavage HMWK to release 

BK, BK in turn stimulates insulin dependent cellular glucose uptake by activating the 

bradykinin 2 receptor (B2R). In a study made on rats it had been observed that B2R 

antagonists administration caused a decrease in the glucose uptake as a result of insulin 

insensitivity (8). At the same time compared to wild type, rats with impaired kininogen 

are noticed to be glucose intolerant and insulin resistant (38). 
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3. MATERIALS AND METHODS 
 
 

 Identification of Samples in The Study Population 

4 groups were included in the study; healthy control group (50), CAD group 

(48), T2DM group (50) and CAD-T2DM group (26). Age, gender, body mass index and 

lipid profile of each case was stated in order to obviate the demographic characteristics 

of the study population. 

5 ml blood samples were collected from each case. The blood samples were 

collected in EDTA tubes. DNA samples were obtained from the leukocytes of the blood 

samples by using DNA isolation robot (iPrep TM Purification Instrument, Invitrogen, 

Thermo Fischer Scientific Inc.). Genotyping of the kallikrein 1 location that we aimed 

to amplify was done by Real Time Polymerase Chain Reaction (RT-PCR). 

 Materials and Devices Used 

DNA isolation kit ( iPrep Purelink ) and DNA isolation robot (iPrep Purelink, 

Invitrogen), NanoDrop 2000 Spectrophotometer (Thermo Scientific), TaqMan 

Genotyping Assay and TaqMan SNP Genotyping Master Mix, Real time PCR (Fast 

Real Time 7500 , Applied Biosystems), Mini Centrifuge ( Wealtec ), Plate Centrifuge ( 

Hettich ), Microplate washing device(WHYM200,Powen Medical co ) , Ultra-pure H2O 

( Pure lab option Q,Elga), Vortex (V.I. plus Biosan), +4°C Refrigerator( Haier),-20°C 

Refrigerator (Haier), pipette Kit (Thermo Fisher Scientific Inc.). 
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 Methods 
 

 DNA Isolation from Blood 

The blood samples were collected from the groups included in the study in 

EDTA tubes. The collected samples were stored at +4°C. In order to isolate DNA from 

the blood iPrep DNA isolation kit and iPrep DNA isolation robot were used. The 

working principles of the iPrep DNA isolation kit and iPrep DNA isolation robot are 

explained below; 

- 13 blood samples can be processed at a time. 

 
- 350 µl blood is used in the kit (for each sample). 

 
- Solutions needed to isolate DNA from the blood cells are included in the 

kit. These solutions are used automatically when needed. 

- The robot can isolate 150 µl DNA from each of the 13 samples. 

 
- The isolated DNA samples are stored at +4°C until used. 

 
 

 DNA Purity Identification 

The purity and concentration of the DNA isolated by iPrep DNA Isolation kit 

and robot is identified by spectrophotometer. We used NanoDrop device for this 

purpose. Wavelengths used to measure the DNA purity are 260 nm and 280 nm. Values 

measured at the 260 nm wavelengths are divided by the values measured at the 280 nm 

wavelengths to obtain the DNA purity value. When this value is 1.8 it means that the 

isolated DNA is pure while when the value is below 1.8 protein concentration and when 

above 1.8 RNA existence is mentioned. 

For DNA concentration identification the below calculation is used; 

DNA concentration: OD260 x 50 µl/ml x dilution rate (100) 

The value of DNA at the 260 nm is accepted to be 1 optic density (OD) 
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 Genotyping by Real Time PCR 

Genotyping is performed by using 7500 fast-Real Time PCR (Applied 

Biosystems) real time PCR device. Klk1 gene [chr19:50820245(Rs1054713)] location 

was genotyped and "TaqMan Genotyping Assay" as a specific primer and probe set was 

used for this purpose (FORWARD: CCTTCACAGCATCTGTGATGGTATCAGCAG. 

REVERSE: CTGCTGATACCATCACAGATGC5 (GRCh38.p12) 

3.3.3.1 Real Time PCR Protocol 
 

a. Reaction mix (20 ml) (Table 3.1.). 
 

Table 3.1.: PCR reaction mix contents 
 

THE MATERIAL USED QUANTİTY 

Master Mix 10μl 

TaqMan Assay 0.5μl 

DNAse,RNAse, Free water 8.5μl 

Tamplet DNA 1μl 

 
 
 
 

 
b. Real time PCR conditions: 

 

10 minutes waiting (hold) at 95°C and table 3.2 for each cycle (Table 3.2.) 
 

Table 3.2.: Real Time PCR Protocol 
 

40 cycle 

 
Hold duration Annealing/Elongation 

temperature 95°C 92°C 60°C 

period 10 min. 15 sec. 1 min. 
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 Statistical Analysis 

Statistical analysis of data obtained from the genotyping was performed using 

spss 13.0 program. Student T test, Chi Square test and Fisher's Exact test are the tests 

used for this purpose. Significance value was accepted to be p˂0.05. 
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4. RESULTS 

4.1.Working Groups Demographic Data 

Advanced control with Chi-squared and student-t test analysis and coronary 

artery disease patient groups compared in terms of demographic features (Table 4.1.); 

The study included control (n=50), CAD (n=48), T2DM (n=50) and 

CAD+T2DM (n=26) groups. The distribution of Demographic characteristics and 

descriptive information in the CAD, T2DM, CAD+T2DM and control groups are given 

in table 4.1. All groups were found to be homogenous in Gender (p=0.068), Age 

(p=0.264), Cholesterol (p=0.570), TG (p=0.413), LDL (p=0.476) and VDL (p=0.508) 

presence between groups not showing any difference and not significant. A significant 

difference between the groups in term of BMI (p<0.00001) and HDL (p<0.00001) was 

observed. 

Table 4.1.: Demographic characteristics of the study population 
 

 
N Mean P value 

 

 
Gender 
F / M 

Control 50 23/27  
 
 

0, 068 
CAD 48 18/30 

T2DM 50 29/21 

T2DM+CAD 26 15/11 

 
 
 

Age, x ± SD 
(years) 

Control 50 55,80±10,89 
 
 

 
0,264 

CAD 48 63,94±8,85 

T2DM 50 55,62±12,80 

T2DM+CAD 26 64,12±11,22 

 
 

 
Body Mass Index (kg/m2) 

Control 50 25,13±2,88 
 
 

 
< 0,00001* 

CAD 48 26,91±4,68 

T2DM 50 29,93±6,64 

T2DM+CAD 26 30,18±6,92 

 
 

 
Cholesterol 

Control 50 197,36±38,06 
 
 

 
0,570 

CAD 48 186,69±48,14 

T2DM 44 195,43±55,40 

T2DM+CAD 26 184,62±53,67 
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TG 

Control 50 163,06±102,96 
 
 

 
0,413 

CAD 48 148,48±58,09 

T2DM 47 176,81±130,04 

T2DM+CAD 26 144,31±56,52 

 
 

 
LDL 

Control 50 127,96±35,19 
 
 

 
0,476 

CAD 48 119,04±40,30 

T2DM 48 116,25±45,41 

T2DM+CAD 26 116,35±43,43 

 
 

 
HDL 

Control 50 42,16±9,5 
 
 

 
< 0,00001* 

CAD 48 37,71±7,3 

T2DM 44 49,64±13,75 

T2DM+CAD 26 40,85±11,49 

 
 

 
VDL 

Control 50 28,16±18,26 
 
 

 
0,508 

CAD 48 29,79±11,63 

T2DM 26 32,16±20,37. 

T2DM+CAD 26 28,00±8,74 

 

 

n: number of samples, x  ± S̅D: mean value ± Standard deviation, , student t test used for comparison   of 
mean values and chi square and other Demographic  characteristics,  * =significantly  different  (p< 0.05), 
NS= non significant (p>0.05). 



 

 Control and Patient Groups Risk Factor Related to the KLK1

Total plasma cholesterol, LDL

body mass index parameters in coronary artery disease related to KLK1 genotype 

findings (Table 4.2.). 

As the result BMI (p=0.139), plasma cholesterol (p=0.296), triglycerides 

(p=0.735), low density lipoprotein (p=0.144), high density lipo

showing any significant.

Table 4.2.: Total plasma cholesterol, LDL
and body mass index parameters in coronary artery disease related to KLK1 genotype in 
all study groups 

 

 

Body Mass Index (kg/m2)

Plasma Cholesterol 
(mg/dl) 

Triglycerides 
(mg/dl) 

Low-density lipoprotein 
(mg/dl) 

High-density lipoprotein 
(mg/dl) 

 
 
 
 

The results are shown as n: number of individuals, 
way ANOVA TEST used for comparison of KLK1 genotypes and lipid parameters , GG : Homozygote 
Wild Type, GA: Heterozygote, AA: Homozygote Mutant, 
significant (p>0.05). 

Control and Patient Groups Risk Factor Related to the KLK1 Results

Total plasma cholesterol, LDL-cholesterol, HDL-cholesterol, 

body mass index parameters in coronary artery disease related to KLK1 genotype 

As the result BMI (p=0.139), plasma cholesterol (p=0.296), triglycerides 

(p=0.735), low density lipoprotein (p=0.144), high density lipoprotein (p=0.199), not 

showing any significant. 

Total plasma cholesterol, LDL-cholesterol, HDL-cholesterol, Triglycerides 
and body mass index parameters in coronary artery disease related to KLK1 genotype in 

Genotype of KLK1 

GG 
x ± ̅SD 

(n=71) 

GA 
x ± ̅SD (n=74) 

Body Mass Index (kg/m2) 26.82±4.47 28.11±5.58 29.13±5.64

197.53±41.70 190.47±54.19 181.00±47.27

160.08±84.12 164.47±90.65 147.64±84.31

125.59±35.39 119.00±46.52 110,62±37.09

density lipoprotein 
43.57±12.12 40.89±10.84 41.19±10.83

: number of individuals,  ± SD: mean of value ± Standard deviation, , one 
way ANOVA TEST used for comparison of KLK1 genotypes and lipid parameters , GG : Homozygote 
Wild Type, GA: Heterozygote, AA: Homozygote Mutant, * =significantly different (p< 0.05),

18 

Results 

cholesterol, Triglycerides and 

body mass index parameters in coronary artery disease related to KLK1 genotype 

As the result BMI (p=0.139), plasma cholesterol (p=0.296), triglycerides 

protein (p=0.199), not 

cholesterol, Triglycerides 
and body mass index parameters in coronary artery disease related to KLK1 genotype in 

AA 
x ± ̅SD 

(n=29) 

 
P Value 

29.13±5.64 
0.139 
(NS) 

181.00±47.27 
0.296 
(NS) 

147.64±84.31 
0.735 
(NS) 

110,62±37.09 
0.253 
(NS) 

41.19±10.83 
0.199 
(NS) 

mean of value ± Standard deviation, , one 
way ANOVA TEST used for comparison of KLK1 genotypes and lipid parameters , GG : Homozygote 

=significantly different (p< 0.05), (NS)= non 
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 The Genotype Frequencies of KLK1 in All Study Groups 

Three genotypes of KLK1 gene are present (GG, GA, AA). Control group 

genotype distribution was 28 GG, 16 GA and 6 AA. CAD group distribution was 18 

GG, 25 GA and 5 AA. T2DM distribution was 17 GG, 22 GA and 11 AA. CAD + 

T2DM distribution was 8 GG, 11 GA and 7 AA (Table 4.3.). 

There was no significant difference among the genotypes comparing the 4 

groups (p=0.095). GG (p=0.071), GA (p=0.250) and AA (p=0.163) 

Table 4.3.: The Genotype Frequencies of KLK1 in all study groups 
 

Genotype of KLK1 
p (0.095 NS) Chi square (10.79) 

 GG 
(n=71) 

GA 
(n=74) 

AA 
(n=29) 

Control 
(n=50) 

28 
56.0 % 

16 
32.0 % 

6 
12.0 % 

CAD 
(n=48) 

18 
37.5 % 

25 
52.1 % 

5 
10.4 % 

T2DM 
(n=50) 

17 
34.0 % 

22 
44.0 % 

11 
22.0 % 

T2DM+CAD 
(n=26) 

8 
30.8% 

11 
42.3% 

7 
26.9 % 

 
p value 

0.071 
NS 

0.250 
NS 

0.163 
NS 

Chi square 7.039 4.105 5.127 

 
 
 
 

The results are shown as n: number of individual, chi square used to determine KLK1 genotypes in 
groups. GG: Homozygote Wild Type, GA: Heterozygote, AA: Homozygote Mutant, * =significantly 
different (p< 0.05), (NS)= non significant (p>0.05). 



20  

 The Allele Frequencies of KLK1 Genotypes in All Study Groups 

Control group allele frequencies were 88.0 % G carrier, 12.0 % Non G carrier, 

44.0 % A carrier and 56.0 % Non A carrier. CAD group allele frequencies were 89.6 % 

G carrier, 10.4 % Non G carrier, 62.5 % A carrier and 37.5 % Non A carrier. T2DM 

group allele frequencies were 78.0 % G carrier, 22.0 % Non G carrier, 66.0 %A carrier 

and 34.0 % Non A carrier. CAD+T2DM  group allele frequencies was 73.1 % G carrier, 

26.9 % Non G carrier, 69.2 % A carrier and 30.8 % Non A carrier (Table 4.4.). 

Comparing the G and the A allele in these groups didn’t show a significant difference. 

G allele (p=0.163) and A allele (p=0.071). 

Table 4.4.: The allele frequencies of KLK1 genotypes in all study groups 
 

 
G allele A allele 

 
G carrier Non G carrier A carrier Non A carrier 

Control 
(n=50) 

44 
88.0 % 

6 
12.0 % 

22 
44.0 % 

28 
56.0 % 

CAD 
(n=48) 

43 
89.6 % 

5 
10.4 % 

30 
62.5 % 

18 
37.5 % 

T2DM 
(n=50) 

39 
78.0 % 

11 
22.0 % 

33 
66.0 % 

17 
34.0 % 

T2DM+CAD 
(n=26) 

19 
73.1 % 

7 
26.9 % 

18 
69.2 % 

8 
30.8 % 

 
p value 

0.163 
NS 

0.071 
NS 

Chi square 5.127 7.039 

 
 
 
 

The results are shown as n: number of individuals, chi square used to determine KLK1 genotypes in 
groups. G allele: Wild Type, A allele Mutant, * =significantly different (p< 0.05), (NS) = non significant 
(p>0.05). 
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 The Genotype Frequencies of KLK1 in Control and Patients Groups 

The frequencies of the KLK1 genotype in control group were 56.0 % GG, 32.0 

% GA and 12.0 % AA while the frequencies in patient group were 34.6 % GG, 46.7 % 

GA and 18.5 % AA (Table 4.5.). 

GA and AA genotypes showed no significant difference [GA (p=0.074), AA 

(p=0.163)] while there was a significant difference between control and patient groups 

in terms of GG genotype (p=0.010) 

Table 4.5.: The Genotype Frequencies of KLK1 in control and patient groups 
 

Genotype of KLK1 
p (0.0348*) Chi square (6.71) 

 
GG GA AA 

Control 
(n=50) 

28 
56.0 % 

16 
32.0 % 

6 
12.0 % 

Patient 
(n=124) 

43 
34.6 % 

58 
46.7 % 

23 
18.5 % 

 
p value 

 
0.010* 

0.074 
NS 

0.294 
NS 

Chi square 6.707 3.182 1.101 

Odds Ratio 0.147 1.867 1.670 

Confidence Interval 95% 0.213-0.815 0.936-3.727 0.636-4.386 

 
The results are shown as n: number of individuals, chi square used to determine KLK1 genotypes in 
groups. GG: Homozygote Wild Type, GA: Heterozygote, AA: Homozygote Mutant, * =significantly 
different (p< 0.05), (NS)= non significant (p>0.05). 
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 The Allele Frequencies of KLK1 Genotypes in Control and Patient Groups 

KLK1 genotype allele frequencies in control group were 88.0 % G carrier, 12.0 

% non G carrier, 44.0 % A carrier and 56.0 % non A carrier while in patient group were 

81.4 % G carrier, 18.6% non G carrier, 34.7% A carrier and 65.3% non A carrier (Table 

4.6.). Comparing the G and the A allele between control and patient groups didn’t show 

a significant difference. G allele (p=0.294) and A allele (p=0.249). 

Table 4.6.: The allele frequencies of KLK1 genotypes in control and patient group 
 

 
G allele A allele 

 
G carrier Non G carrier A carrier Non A carrier 

Control 
(n=50) 

44 
88.0 % 

6 
12.0 % 

22 
44.0 % 

28 
56.0 % 

Patient 
(n=124) 

101 
81.4 % 

23 
18.6 % 

43 
34.7 % 

81 
65.3 % 

 
p value 

0.294 
(NS) 

0.249 
(NS) 

Chi square 1.100 1.323 

Odds Ratio 0.599 0.147 

Confidence Interval 95% 0.228-1.573 0.213-0.815 

 
The results are shown as n: number of individuals, chi square used to determine KLK1 genotypes in 
groups. G allele: Wild Type, A allele Mutant, * =significantly different (p< 0.05), (NS)= non significant 
(p>0.05). 
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 The Genotype Frequencies of KLK1 in Non-Diabetes and Diabetes Groups 

The frequencies of the KLK1 genotype in non-diabetes group were 46.9 % GG, 

41.8 % GA and 11.3 % AA while the frequencies in diabetes group were 32.9 % GG, 

43.4 % GA and 23.7 % AA (Table 4.7.). 
 

GG and GA genotypes showed no significant difference [GG (p=0.062), GA 

(p=0.834)] while there was a significant difference between non-diabetes and diabetes 

groups in terms of AA genotype (p=0.029). 

Table 4.7.: The Genotype Frequencies of KLK1 in non-diabetes and diabetes groups 
 

Genotype of KLK1 
p (0.047*) Chi square (6.08) 

 
GG GA AA 

Non-diabetes 
(n=98) 

46 
46.9 % 

41 
41.8 % 

11 
11.3 % 

T2DM 
(n=76) 

25 
32.9 % 

33 
43.4 % 

18 
23.7 % 

 
p value 

0.062 
NS 

0.834 
NS 

 
0.029* 

Chi square 3.495 0.044 4.785 

Odds Ratio 0.554 1.067 2.455 

Confidence Interval 
95% 

0.298-1.032 0.582-1.955 1.081-5.575 

 
The results are shown as n: number of individuals, chi square used to determine KLK1 genotypes in 

groups. GG: Homozygote Wild Type, GA: Heterozygote, AA: Homozygote Mutant, * =significantly 

different (p< 0.05), (NS)=non significant (p>0.05). 



24  

 The Allele Frequencies of KLK1 Genotypes in Non-Diabetes and Diabetes Groups 

KLK1 genotype allele frequencies in non-diabetes group were 88.8 % G carrier, 

11.2 % non G carrier, 53.0 % A carrier and 47.0 % non A carrier while in diabetes 

group were 76.3 % G carrier,23.7 % non G carrier, 67.1 % A carrier and 32.9 % non A 

carrier (Table 4.8.). There was a significant difference between the two groups in terms 

of G allele (p=0.029). No significant difference was found in terms of A allele. 

Table 4.8.: The allele frequencies of KLK1 genotypes in non-diabetes and diabetes 
groups 

 

 
G allele A allele 

 
G carrier Non G carrier A carrier Non A carrier 

Non-diabetes 
(n=98) 

87 
88.8 % 

11 
11.2 % 

52 
53.0 % 

46 
47.0 % 

T2DM 
(n=76) 

58 
76.3 % 

18 
23.7 % 

51 
67.1% 

25 
32.9 % 

 
p value 

 
0.029* 

0.061 
(NS) 

Chi square 4.785 3.495 

Odds Ratio 0.407 1.805 

Confidence Interval 
95% 

 
0.179-0.925 

 
0.969-3.360 

 
 
 
 

The results are shown as n: number of individuals, chi square used to determine KLK1 genotypes in 
groups. G allele: Wild Type, A allele Mutant, * =significantly different (p< 0.05), (NS)= non significant 
(p>0.05). 
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 Assessment of Real Time PCR 

The allelic discrimination was defined by fluorescent probe 7500 Fast-Real 

Time PCR device. The results were interrupted automatically by the software (Figure 

4.1.). 

 
Figure 4.1.: Allelic discrimination plot 

GG: Homozygous Wild Type, GA: Heterozygous, AA: Homozygous Mutant 
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5. DISCUSSION AND CONCLUSION 
 

CAD which is the leading cause of mortality and morbidity in the world is a 

complex disease in which both lifestyle and genetic factors play role in its development 

(45, 46). Lifestyle factors such as diet and exercise are modifiable and interventions to 

change the unhealthy habits can potentially reduce the CAD incidence rates (47-49). To 

understand the complex genetic architecture of CAD GWAS and next generation 

sequencing studies identified many genetic loci associated with CAD (50, 51). In spite 

of all the studies about CAD risk factors the interaction between genetic and lifestyle 

factors is still not fully cleared (52). 

Studies about the genetics of CAD stated that the heritability of CAD is about 

40-50% (53). In 2018, van der Hast et al. performed a GWAS in which 122,733 CAD 

patients and 424,528 controls were included. van der Hast et al. study reported about 

160 significant gene loci (P < 5 × 10-8) related to CAD. On the other hand, genetic 

pathways thought to be associated with other disorders were investigated and lipids, 

blood pressure, diabetes mellitus, renal function, inflammatory markers and 

anthropometric measures were found to be related with CAD development (51). 

A study included 3229 Swedish twins by Rappaport et al. stated that only 21.6% 

of CAD deaths were due to genetic factors and the rest 78.4% deaths were due to 

modifiable factors like lifestyle and environmental exposures, these results highlighted 

the importance of lifestyle modification as a primary preventive strategy in CAD (54). 

According to the INTERHEART study tobacco smoking, alcohol consumption, 

coffee consumption, physical activity and diet are the main modifiable factors of MI 

(55). 

Although mechanisms of tobacco smoking in CAD pathophysiology are unclear, 

tobacco smoking is a leading cause of CAD (56, 57). Besides, tobacco smoking 

beginning, heaviness and surcease are influenced by genetic factors (58, 59). 

While low-moderate alcohol consumption may reduce CAD risk, heavy intake is 

a CAD risk factor. Same as the situation in smoking alcohol consumption is also 

affected by genetics. Excessive intake of coffee increases CAD risk wile moderate 

coffee consumption is thought to be protective against CAD (59-63). 



27  

Physical activity is inversely related with CAD risk and has an effective role in 

both primary and secondary prevention of CAD (64). According to genetic studies in 

families and twins physical activity and sedentary lifestyle may be inherited (65). 

Vegetables, fruits and nuts consumption may reduce the risk of CAD (66). Also 

diet may induce epigenetic change like DNA methylation (67). 

Combination of non-modifiable genetic factors and modifiable lifestyle factors 

together influences the CAD incidence risk. About people with genetic risk factors the 

CAD risk is higher when lifestyle is unhealthy and individuals with both high genetic 

risk and unhealthy lifestyle are at the highest risk of CAD (68). 

According to the International Diabetes Federation about 629 million adults will 

be diabetic by 2045. T2DM compromises more than 90% of the total DM cases. The 

T2DM pathophysiology can be summarized generally by two mechanisms; insulin 

resistance in target tissues and impaired insulin secretion from the pancreas (69). 

Although the mechanisms of T2DM pathway are still not fully cleared, T2DM is 

a complex disorder in which both genetic and environmental factors play role to 

develop it (70). As obesity is an insulin resistant state, the diabetes epidemic is closely 

related with the obesity epidemic. Sedentary lifestyle, unhealthy food consumption and 

other lifestyle factors may increase the risk of T2DM development by insulin resistance. 

Compared to environmental factors, the association of genetic factors with T2DM is 

relatively week (71). 

Many non-genetic risk factors had been defined to compose risk for T2DM.  

Age, gender, ethnicity, BMI especially abdominal obesity, tobacco smoking, unhealthy 

diet, poor physical activity, dyslipidemia and hypertension are common risk factors for 

T2DM (69). 

About 50% of the T2DM patients are at the same time hypertensive (72). In 

2018, the prevalence of hypertension was 23.2% and DM was 10.9% in China and 

about 290 million Chinese adults had CVD according to the National Report of 

Cardiovascular Disease 2018 (73). 

The exact mechanism of T2DM development due to hypertension is complex 

and includes many factors such as inflammation, disturbed rennin-angiotensin- 

aldosterone system (RAAS) activation, impaired renal sodium management, increased 
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sympathetic output, endothelial dysfunction due to insulin resistance and oxidative 

stress. Both T2DM and hypertension pathophysiologies share similar features (74, 75). 

About half of the hypertensive patients also exhibit hyperinsulinemia or insulin 

resistance (76). Hyperglycemia due to insulin resistance induces pancreatic cells to 

secrete more insulin. Hyperinslinemia in turn causes hypertension by various 

mechanisms like endothelial/smooth muscle inflammation of the vascular wall, 

increased sympathetic output and reduced arterial compliance (77). Otherwise, 

disturbed endothelium-dependant vasodilatation may also aggravate insulin resistance 

(74-76, 78, 79). 

For both T2DM and hypertension obesity (especially increased visceral fat 

mass) is a major risk factor (80). Adipocytes release a lipid-soluble factor that enhances 

aldosterone secretion from the zona glomerulosa of the adrenal glands (81, 82). 

Aldosterone in turn elevates blood pressure by sodium retention (83). 

Adiponektin is a protein which carries anti-hypertensive properties and 

associated with insulin resistance and the blood levels of this protein are inversely 

related to BMI (84-86). Leptin elevation in individuals with high BMI activates the 

leptin receptors in the central nervous system leading to increased sympathetic output 

(77). 

Family and twin studies revealed that genetic factors compose an important 

component in the etiology of T2DM. when both parents have T2DM the risk is about 

70% and when one parent has T2DM the risk is about 40% (87). In twins T2DM risk 

ranges from 26% to 73%. In monozygotic twins the risk may be up to 76% (88). 

Kallikreins are a family of proteins composed of 15 serin proteases which have 

trypsin-like and chymotrypsin-like characters. The kallikreins were discovered at the 

1930s in the pancreatic extracts. Kallikrein are generally divided into two groups; 

plasma kallikreins and tissue kallikreins. Plasma kallikreins are secreted from the 

pancreas and circulate in the blood. Tissue kallikreins are expressed in the cells of 

different tissues. The tissue kallikreins are composed of 15 proteases. Genes that encode 

tissue kallikreins are located on chromosome 19q13 (89). 

Each kallikrein is constricted by 244-253 residues forming a single polypeptide. 

Kallikreins are structurally identical to each other by about 40%.Tissue kallikreins 

belong to the chymotrypsin-like S1 family and the latter is a large family that includes 
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several essential proteases like chymotrypsin, trypsin, thrombin, matriptase  and 

elastase. Many pathologies like cancer, pulmonary disorders, schizophrenia, anxiety, 

neurodegenerative disorders, pathological inflammation and skin barrier disruption are 

related with klk activity disturbance (90). 

Klks are released from the pancreas as pre-pro-proteins and the main mechanism 

of tissue klks activity regulation is the activation of these pre-pro-proteins. Klks are 

activated by a cleavage process, this process occurs in the extracellular space (91, 92). 

In the extracellular space klks can be inhibited by several factors like plasma protease 

inhibitors and zinc cation (Zn2+) (93). 

Klk1 is the first identified tissue kallikrein and exhibits both trypsin-like and 

chymotrypsin-like specificity. In patients with asthma or chronic bronchitis klk1 is 

found in the bronchoalveolar lavage fluid in a higher concentration (94). Klk1 has 

beneficial effects on the cardiovascular system and the renal system. As a result of its 

proteolytic activity; klk1 releases bradykinin from HMWK and subsequently klk1 

activates bradykinin 2 receptor (B2R). klk1 is found to be effective in preventing T2DM 

and hypertension in rodents through its ability to activate B2R (95). Also klk1 plays  

role in the RAAS activity control (96). 

In our study 4 groups were included; control group (n=50), CAD group (n=48), 

T2DM group (n=50) and CAD+T2DM group (n=26). Demographic characteristics of 

the study population were analyzed by using student t test and chi square test. Gender 

and age characteristics didn’t show a significant difference between control and patient 

groups so these 2 factors were not been found to be effective in the pathogenesis of 

CAD and T2DM in patients included in our study. In maddona et.al study that was 

published in 2019 data from several centers from USA, Italy and Hungary showed that 

females are at lower risk than males in term of CAD. Madonna et.al stated that female 

hormones (specifically premenopausal females) may be protective against CAD. In the 

same study it was found that premenopausal females with diabetes mellitus were at a 

higher risk of CAD (97). Another study also stated that T2DM who are <60 years 

especially females are at a higher risk of cardiovascular disorders(98). In a meta- 

analysis published by WHO in 2013 it was demonstrated that comparing genders males 

are at higher risk of impaired fasting glycemia and females are at higher risk of 

impaired glucose tolerance but in terms of the DM prevalence there was no significant 

difference between males and females (99).According to Rodgers JL et.al; in old aged 
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population CVD is an important health issue. Age is not a direct risk for CVD but with 

again predisposing factors for CVD increase leading indirectly with the development of 

this disorder (100). Xu G et.also study compared the prevalence of type 1 and type 2 

DM in US adults; the prevalence was 5.6% for type 1 and 91.2% for type 2 (101). 

In our study we found that BMI is a predisposing factor for CAD and DM. 

Alkhawam H et.al stated that people with ≥30 BMI are at a higher risk of CAD when 

compared with people with BMI lower than 30 (102). Gupta s et.al study demonstrated 

that in comparison with normal weighted people, overweighed people are at a higher 

risk in terms of being diabetic or prediabetic (103). 

Investigating lipid profiles in our study groups we found a significant difference 

in terms of HDL levels and we think that HDL has a protective role against CAD and 

DM. Shepra LY et.al also stated that HDL has an important role in averting CAD 

especially in females (104). Femlak M et.al study stated that normal levels of HDL are 

protective against atherosclerotic events. On the other hand, even at normal levels HDL 

may be dysfunctional due to disturbances in the lipids/proteins components and the 

enzymatic activities related with HDL. In DM HDL functions are distributed due to 

many different reasons like glycation and/or oxidation. Also, HDL protein may be 

transformed to a pro-inflammatory protein in diabetic patients. And as a result of the 

disturbed function of HDL; HDL will not be protective in diabetics and in turn these 

patients are at higher risk of inflammatory and atherogenetic effects (105). 

Analyzing the genotypes of KLK1 (rs1054713) three genotypes are available; 

GG (homozygous wild type), GA (heterozygous) and AA (homozygous mutant). No 

correlation between lipid profile and BMI and KLK1 genotype of the CAD group. 

Comparing our study groups in terms of KLK1 genotypes didn’t show any significance. 

Also, the allele frequencies of KLK1 genotypes in all study groups were not found to be 

significant. Comparing KLK1 genotype frequencies in control and patients groups no 

significant difference was found in GA and AA genotypes while GG genotype showed  

a significant difference between the groups. In terms of allele frequencies of KLK1 

genotypes A allele and G allele were not significant. Comparing diabetic and non- 

diabetic groups; KLK1 genotypes frequencies showed a significant difference in terms 

of AA genotype and no significance in terms of GG and GA. We also found that G 

allele was significantly different between diabetic and non diabetic groups with no 

significance in terms of A allele. According to these findings we think that KLK1 gene 
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polymorphism (rs1054713) is not a risk for CAD while this polymorphism is related 

with T2DM. As a result of our genotypic and allelic analysis we think that G allele is 

protective against T2DM and A allele is not directly related to T2DM development. 

As a result of our study; 
 

• The number of males with CAD is higher than females, but the difference is not 

significant. While in patients with DM and CAD+T2DM the number of females is 

insignificantly higher. 

• The mean age of the CAD and CAD+T2DM is higher than the mean age of the 

control and T2DM groups but the difference is not significant. 

• The BMI is higher in T2DM and CAD+T2DM groups than the other 2 groups, and 

CAD group BMI is higher than control group. 

• Analyzing the lipid profile parameters; TG and VLDL levels are higher in T2DM 

group. LDL levels are higher in the control group. HDL levels are lower in CAD. The 

differences of TG, VLDL and LDL are not significant. The HDL difference is 

significant. 

• GG KLK1 genotype is significantly different between control and patient groups. 
 

• The AA genotype is significantly different between diabetic and non diabetic groups 
 

• The G allele frequency is significantly different between diabetic and non diabetic 

groups. 

According to our study BMI is a risk factor for T2DM and at a lower extent for 

CAD. HDL is protective against CAD. Lifestyle habits like diet and physical activities 

have effects on the development of these diseases and improving lifestyle is an 

important preventive management. KLK1 genetic polymorphism analyses in our study 

had no effect on CAD in our study population. KLK1 gene polymorphism is related 

with T2DM and patients with this mutation are more prone to have this disease. The 

mutant A allele difference between diabetic and non diabetic groups is not significant 

while the G allele is significantly different. The polymorphism of this study is related 

indirectly with T2DM. Studies with larger numbers of people will be useful for 

understanding this genetic polymorphism roles and mechanisms in the development of 

T2DM. 
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 The Raw Data 

CROSSTABS 
/TABLES=Grup BY Genotip_rs1054713 GG GA AA G A 
/FORMAT=AVALUE TABLES 
/STATISTICS=CHISQ RISK 
/CELLS=COUNT ROW COLUMN TOTAL 
/COUNT ROUND CELL. 

Crosstabs 

 

Notes 
 

 
Output Created 

 
18-SEP-2018 16:01:35 

 
Comments 

 

 
Input 

 
Data 

 
C:\Users\seda.gulec\Desktop\No 

or Tez- KLK1- KAH- Diyabet.sav 

 
Active Dataset 

 
DataSet1 

 
Filter 

 
<none> 

 
Weight 

 
<none> 

 
Split File 

 
<none> 

 
N of Rows in Working Data File 

 
174 

 
Missing Value Handling 

 
Definition of Missing User-defined missing values are 

treated as missing. 

 
Cases Used 

 
Statistics for each table are 

based on all the cases with valid 

data in the specified range(s) for 

all variables in each table. 

 
Syntax 

 
CROSSTABS 

 

/TABLES=Grup BY 
 

Genotip_rs1054713 GG GA AA 

G A 

/FORMAT=AVALUE TABLES 
 

/STATISTICS=CHISQ RISK 
 

/CELLS=COUNT ROW 

COLUMN TOTAL 

/COUNT ROUND CELL. 

 
Resources 

 
Processor Time 

 
00:00:00,02 
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Elapsed Time 

 
00:00:00,03 

 

 
Dimensions Requested 

 
2 

 
Cells Available 

 
524245 

 

Case Processing Summary 

 

Cases 
 

 
Valid 

 
Missing 

 
Total 

 
N 

 
Percent 

 
N 

 
Percent 

 
N 

 
Percent 

 
Grup * Genotip_rs1054713 

 
174 

 
100,0% 

 
0 

 
0,0% 

 
174 

 
100,0% 

 
Grup * GG 

 
174 

 
100,0% 

 
0 

 
0,0% 

 
174 

 
100,0% 

 
Grup * GA 

 
174 

 
100,0% 

 
0 

 
0,0% 

 
174 

 
100,0% 

 
Grup * AA 

 
174 

 
100,0% 

 
0 

 
0,0% 

 
174 

 
100,0% 

 
Grup * G 

 
174 

 
100,0% 

 
0 

 
0,0% 

 
174 

 
100,0% 

 
Grup * A 

 
174 

 
100,0% 

 
0 

 
0,0% 

 
174 

 
100,0% 

 
 
 
 
 

Grup * Genotip_rs1054713 

 

Crosstab 
 

  
Genotip_rs1054713 

 
 

 
Total 

 
GG 

 
GA 

 
AA 

 
Grup 

 
Kontrol 

 
Count 

 
28 

 
16 

 
6 

 
50 

 
% within Grup 

 
56,0% 

 
32,0% 

 
12,0% 

 
100,0% 

 
% within Genotip_rs1054713 

 
39,4% 

 
21,6% 

 
20,7% 

 
28,7% 

 
% of Total 

 
16,1% 

 
9,2% 

 
3,4% 

 
28,7% 

 
KAH 

 
Count 

 
18 

 
25 

 
5 

 
48 

 
% within Grup 

 
37,5% 

 
52,1% 

 
10,4% 

 
100,0% 

 
% within Genotip_rs1054713 

 
25,4% 

 
33,8% 

 
17,2% 

 
27,6% 

 
% of Total 

 
10,3% 

 
14,4% 

 
2,9% 

 
27,6% 

 
Diyabet 

 
Count 

 
17 

 
22 

 
11 

 
50 
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% within Grup 

 
34,0% 

 
44,0% 

 
22,0% 

 
100,0% 

 
% within Genotip_rs1054713 

 
23,9% 

 
29,7% 

 
37,9% 

 
28,7% 

 
% of Total 

 
9,8% 

 
12,6% 

 
6,3% 

 
28,7% 

 
KAH+Diyabet 

 
Count 

 
8 

 
11 

 
7 

 
26 

 
% within Grup 

 
30,8% 

 
42,3% 

 
26,9% 

 
100,0% 

 
% within Genotip_rs1054713 

 
11,3% 

 
14,9% 

 
24,1% 

 
14,9% 

 
% of Total 

 
4,6% 

 
6,3% 

 
4,0% 

 
14,9% 

 
Total 

 
Count 

 
71 

 
74 

 
29 

 
174 

 
% within Grup 

 
40,8% 

 
42,5% 

 
16,7% 

 
100,0% 

 
% within Genotip_rs1054713 

 
100,0% 

 
100,0% 

 
100,0% 

 
100,0% 

 
% of Total 

 
40,8% 

 
42,5% 

 
16,7% 

 
100,0% 

 

Chi-Square Tests 
 

 
 
 

 
Value 

 
 
 

 
df 

 
Asymptotic 

Significance (2- 

sided) 

 
Pearson Chi-Square 

 
10,799

a
 

 
6 

 
,095 

 
Likelihood Ratio 

 
10,560 

 
6 

 
,103 

 
Linear-by-Linear Association 

 
7,202 

 
1 

 
,007 

 
N of Valid Cases 

 
174 

  

 
 
 
 

 
a. 1 cells (8,3%) have expected count less than 5. The minimum expected count is 4,33. 

Risk Estimate 

  
Value 

 
Odds Ratio for Grup (Kontrol / KAH) 

 
 

a 

a. Risk Estimate statistics cannot be computed. They are only computed 

for a 2*2 table without empty cells. 
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Grup * GG 

 
Crosstab 

 
  

GG 
 
 

 
Total 

 
Yok 

 
Var 

 
Grup 

 
Kontrol 

 
Count 

 
22 

 
28 

 
50 

 
% within Grup 

 
44,0% 

 
56,0% 

 
100,0% 

 
% within GG 

 
21,4% 

 
39,4% 

 
28,7% 

 
% of Total 

 
12,6% 

 
16,1% 

 
28,7% 

 
KAH 

 
Count 

 
30 

 
18 

 
48 

 
% within Grup 

 
62,5% 

 
37,5% 

 
100,0% 

 
% within GG 

 
29,1% 

 
25,4% 

 
27,6% 

 
% of Total 

 
17,2% 

 
10,3% 

 
27,6% 

 
Diyabet 

 
Count 

 
33 

 
17 

 
50 

 
% within Grup 

 
66,0% 

 
34,0% 

 
100,0% 

 
% within GG 

 
32,0% 

 
23,9% 

 
28,7% 

 
% of Total 

 
19,0% 

 
9,8% 

 
28,7% 

 
KAH+Diyabet 

 
Count 

 
18 

 
8 

 
26 

 
% within Grup 

 
69,2% 

 
30,8% 

 
100,0% 

 
% within GG 

 
17,5% 

 
11,3% 

 
14,9% 

 
% of Total 

 
10,3% 

 
4,6% 

 
14,9% 

 
Total 

 
Count 

 
103 

 
71 

 
174 

 
% within Grup 

 
59,2% 

 
40,8% 

 
100,0% 

 
% within GG 

 
100,0% 

 
100,0% 

 
100,0% 

 
% of Total 

 
59,2% 

 
40,8% 

 
100,0% 

 
 
 
 
 

Chi-Square Tests 
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Value 

 
 
 

 
df 

 
Asymptotic 

Significance (2- 

sided) 

 
Pearson Chi-Square 

 
7,039a 

 
3 

 
,071 

 
Likelihood Ratio 

 
6,993 

 
3 

 
,072 

 
Linear-by-Linear Association 

 
5,745 

 
1 

 
,017 

 
N of Valid Cases 

 
174 

  

 
 
 
 
 
 

a. 0 cells (,0%) have expected count less than 5. The minimum expected count is 10,61. 

Risk Estimate 

  
Value 

 
Odds Ratio for Grup (Kontrol / KAH) 

 
 

a 

 
 
 
 
 

a. Risk Estimate statistics cannot be computed. 
 

They are only computed for a 2*2 table without 

empty cells. 

 
 
 
 
 

Grup * GA 

 

Crosstab 
 

  
GA 

 
 

 
Total 

 
Yok 

 
Var 

 
Grup 

 
Kontrol 

 
Count 

 
34 

 
16 

 
50 

   
% within Grup 

 
68,0% 

 
32,0% 

 
100,0% 

   
% within GA 

 
34,0% 

 
21,6% 

 
28,7% 

   
% of Total 

 
19,5% 

 
9,2% 

 
28,7% 
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KAH 

 
Count 

 
23 

 
25 

 
48 

 
% within Grup 

 
47,9% 

 
52,1% 

 
100,0% 

 
% within GA 

 
23,0% 

 
33,8% 

 
27,6% 

 
% of Total 

 
13,2% 

 
14,4% 

 
27,6% 

 
Diyabet 

 
Count 

 
28 

 
22 

 
50 

 
% within Grup 

 
56,0% 

 
44,0% 

 
100,0% 

 
% within GA 

 
28,0% 

 
29,7% 

 
28,7% 

 
% of Total 

 
16,1% 

 
12,6% 

 
28,7% 

 
KAH+Diyabet 

 
Count 

 
15 

 
11 

 
26 

 
% within Grup 

 
57,7% 

 
42,3% 

 
100,0% 

 
% within GA 

 
15,0% 

 
14,9% 

 
14,9% 

 
% of Total 

 
8,6% 

 
6,3% 

 
14,9% 

 
Total 

 
Count 

 
100 

 
74 

 
174 

 
% within Grup 

 
57,5% 

 
42,5% 

 
100,0% 

 
% within GA 

 
100,0% 

 
100,0% 

 
100,0% 

 
% of Total 

 
57,5% 

 
42,5% 

 
100,0% 

 

Chi-Square Tests 
 

 
 
 

 
Value 

 
 
 

 
df 

 
Asymptotic 

Significance (2- 

sided) 

 
Pearson Chi-Square 

 
4,105

a
 

 
3 

 
,250 

 
Likelihood Ratio 

 
4,151 

 
3 

 
,246 

 
Linear-by-Linear Association 

 
,748 

 
1 

 
,387 

 
N of Valid Cases 

 
174 

  

 
 
 
 

 
a. 0 cells (,0%) have expected count less than 5. The minimum expected count is 11,06. 

Risk Estimate 
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 Value 

 
Odds Ratio for Grup (Kontrol / KAH) 

 
 

a 

 
 
 
 
 

a. Risk Estimate statistics cannot be computed. 
 

They are only computed for a 2*2 table without 

empty cells. 

 

 

Grup * AA  

 
Crosstab 

 
  

AA 
 
 

 
Total 

 
Yok 

 
Var 

 
Grup 

 
Kontrol 

 
Count 

 
44 

 
6 

 
50 

 
% within Grup 

 
88,0% 

 
12,0% 

 
100,0% 

 
% within AA 

 
30,3% 

 
20,7% 

 
28,7% 

 
% of Total 

 
25,3% 

 
3,4% 

 
28,7% 

 
KAH 

 
Count 

 
43 

 
5 

 
48 

 
% within Grup 

 
89,6% 

 
10,4% 

 
100,0% 

 
% within AA 

 
29,7% 

 
17,2% 

 
27,6% 

 
% of Total 

 
24,7% 

 
2,9% 

 
27,6% 

 
Diyabet 

 
Count 

 
39 

 
11 

 
50 

 
% within Grup 

 
78,0% 

 
22,0% 

 
100,0% 

 
% within AA 

 
26,9% 

 
37,9% 

 
28,7% 

 
% of Total 

 
22,4% 

 
6,3% 

 
28,7% 

 
KAH+Diyabet 

 
Count 

 
19 

 
7 

 
26 

 
% within Grup 

 
73,1% 

 
26,9% 

 
100,0% 

 
% within AA 

 
13,1% 

 
24,1% 

 
14,9% 

 
% of Total 

 
10,9% 

 
4,0% 

 
14,9% 
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Total 

 
Count 

 
145 

 
29 

 
174 

 
% within Grup 

 
83,3% 

 
16,7% 

 
100,0% 

 
% within AA 

 
100,0% 

 
100,0% 

 
100,0% 

 
% of Total 

 
83,3% 

 
16,7% 

 
100,0% 

 

Chi-Square Tests 
 

 
 
 

 
Value 

 
 
 

 
df 

 
Asymptotic 

Significance (2- 

sided) 

 
Pearson Chi-Square 

 
5,127

a
 

 
3 

 
,163 

 
Likelihood Ratio 

 
5,045 

 
3 

 
,169 

 
Linear-by-Linear Association 

 
4,056 

 
1 

 
,044 

 
N of Valid Cases 

 
174 

  

 
 
 
 

 
a. 1 cells (12,5%) have expected count less than 5. The minimum expected count is 4,33. 

Risk Estimate 

  
Value 

 
Odds Ratio for Grup (Kontrol / KAH) 

 
 

a 

 
 
 
 

 
a. Risk Estimate statistics cannot be computed. 

 
They are only computed for a 2*2 table without 

empty cells. 

 
 
 
 
 
 
 
 

Grup * G 
 
 

Crosstab  

 
G 

 
Total 



55  

 

Yok 
 

Var 
 

 
Grup 

 
Kontrol 

 
Count 

 
6 

 
44 

 
50 

 
% within Grup 

 
12,0% 

 
88,0% 

 
100,0% 

 
% within G 

 
20,7% 

 
30,3% 

 
28,7% 

 
% of Total 

 
3,4% 

 
25,3% 

 
28,7% 

 
KAH 

 
Count 

 
5 

 
43 

 
48 

 
% within Grup 

 
10,4% 

 
89,6% 

 
100,0% 

 
% within G 

 
17,2% 

 
29,7% 

 
27,6% 

 
% of Total 

 
2,9% 

 
24,7% 

 
27,6% 

 
Diyabet 

 
Count 

 
11 

 
39 

 
50 

 
% within Grup 

 
22,0% 

 
78,0% 

 
100,0% 

 
% within G 

 
37,9% 

 
26,9% 

 
28,7% 

 
% of Total 

 
6,3% 

 
22,4% 

 
28,7% 

 
KAH+Diyabet 

 
Count 

 
7 

 
19 

 
26 

 
% within Grup 

 
26,9% 

 
73,1% 

 
100,0% 

 
% within G 

 
24,1% 

 
13,1% 

 
14,9% 

 
% of Total 

 
4,0% 

 
10,9% 

 
14,9% 

 
Total 

 
Count 

 
29 

 
145 

 
174 

 
% within Grup 

 
16,7% 

 
83,3% 

 
100,0% 

 
% within G 

 
100,0% 

 
100,0% 

 
100,0% 

 
% of Total 

 
16,7% 

 
83,3% 

 
100,0% 

 

Chi-Square Tests 
 

 
 
 

 
Value 

 
 
 

 
df 

Asymptotic 

Significance (2- 

sided) 

 
Pearson Chi-Square 

 
5,127a 

 
3 

 
,163 

 
Likelihood Ratio 

 
5,045 

 
3 

 
,169 

 
Linear-by-Linear Association 

 
4,056 

 
1 

 
,044 
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a. 1 cells (12,5%) have expected count less than 5. The minimum expected count is 4,33. 

Risk Estimate 

  
Value 

 
Odds Ratio for Grup (Kontrol / KAH) 

 
 

a 

 
 
 
 
 

a. Risk Estimate statistics cannot be computed. 
 

They are only computed for a 2*2 table without 

empty cells. 

 
 
 
 
 
 

Grup * A 

 

Crosstab 
 

  
A 

 
 

 
Total 

 
Yok 

 
Var 

 
Grup 

 
Kontrol 

 
Count 

 
28 

 
22 

 
50 

 
% within Grup 

 
56,0% 

 
44,0% 

 
100,0% 

 
% within A 

 
39,4% 

 
21,4% 

 
28,7% 

 
% of Total 

 
16,1% 

 
12,6% 

 
28,7% 

 
KAH 

 
Count 

 
18 

 
30 

 
48 

 
% within Grup 

 
37,5% 

 
62,5% 

 
100,0% 

 
% within A 

 
25,4% 

 
29,1% 

 
27,6% 

 
% of Total 

 
10,3% 

 
17,2% 

 
27,6% 

 
Diyabet 

 
Count 

 
17 

 
33 

 
50 

 
% within Grup 

 
34,0% 

 
66,0% 

 
100,0% 

N of Valid Cases 174 
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% within A 

 
23,9% 

 
32,0% 

 
28,7% 

 
% of Total 

 
9,8% 

 
19,0% 

 
28,7% 

 
KAH+Diyabet 

 
Count 

 
8 

 
18 

 
26 

 
% within Grup 

 
30,8% 

 
69,2% 

 
100,0% 

 
% within A 

 
11,3% 

 
17,5% 

 
14,9% 

 
% of Total 

 
4,6% 

 
10,3% 

 
14,9% 

 
Total 

 
Count 

 
71 

 
103 

 
174 

 
% within Grup 

 
40,8% 

 
59,2% 

 
100,0% 

 
% within A 

 
100,0% 

 
100,0% 

 
100,0% 

 
% of Total 

 
40,8% 

 
59,2% 

 
100,0% 

 

Chi-Square Tests 
 

 
 
 

 
Value 

 
 
 

 
df 

 
Asymptotic 

Significance (2- 

sided) 

 
Pearson Chi-Square 

 
7,039a 

 
3 

 
,071 

 
Likelihood Ratio 

 
6,993 

 
3 

 
,072 

 
Linear-by-Linear Association 

 
5,745 

 
1 

 
,017 

 
N of Valid Cases 

 
174 

  

 
 
 
 

 
a. 0 cells (,0%) have expected count less than 5. The minimum expected count is 10,61. 

Risk Estimate 

  
Value 

 
Odds Ratio for Grup (Kontrol / KAH) 

 
 

a 

 
 
 
 

 
a. Risk Estimate statistics cannot be computed. 

 
They are only computed for a 2*2 table without 

empty cells. 
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CROSSTABS 
/TABLES=hasta_kontrol BY Genotip_rs1054713 GG GA AA G A 
/FORMAT=AVALUE TABLES 
/STATISTICS=CHISQ RISK 
/CELLS=COUNT ROW COLUMN TOTAL 
/COUNT ROUND CELL. 

 

Crosstabs 

 

Notes 
 

 
Output Created 

 
18-SEP-2018 16:01:51 

 
Comments 

 

 
Input 

 
Data 

 
C:\Users\seda.gulec\Desktop\No 

or Tez- KLK1- KAH- Diyabet.sav 

 
Active Dataset 

 
DataSet1 

 
Filter 

 
<none> 

 
Weight 

 
<none> 

 
Split File 

 
<none> 

 
N of Rows in Working Data File 

 
174 

 
Missing Value Handling 

 
Definition of Missing User-defined missing values are 

treated as missing. 

 
Cases Used 

 
Statistics for each table are 

based on all the cases with valid 

data in the specified range(s) for 

all variables in each table. 
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Syntax 

 
CROSSTABS 

 
/TABLES=hasta_kontrol BY 

Genotip_rs1054713 GG GA AA 

G A 

/FORMAT=AVALUE TABLES 
 

/STATISTICS=CHISQ RISK 
 

/CELLS=COUNT ROW 

COLUMN TOTAL 

/COUNT ROUND CELL. 

 

 
Resources 

 
Processor Time 

 
00:00:00,02 

 
Elapsed Time 

 
00:00:00,03 

 
Dimensions Requested 

 
2 

 
Cells Available 

 
524245 

 

Case Processing Summary 

 

Cases 
 

 
Valid 

 
Missing 

 
Total 

 
N 

 
Percent 

 
N 

 
Percent 

 
N 

 
Percent 

hasta_kontrol * 

Genotip_rs1054713 

 
174 

 
100,0% 

 
0 

 
0,0% 

 
174 

 
100,0% 

 
hasta_kontrol * GG 

 
174 

 
100,0% 

 
0 

 
0,0% 

 
174 

 
100,0% 

 
hasta_kontrol * GA 

 
174 

 
100,0% 

 
0 

 
0,0% 

 
174 

 
100,0% 

 
hasta_kontrol * AA 

 
174 

 
100,0% 

 
0 

 
0,0% 

 
174 

 
100,0% 

 
hasta_kontrol * G 

 
174 

 
100,0% 

 
0 

 
0,0% 

 
174 

 
100,0% 

 
hasta_kontrol * A 

 
174 

 
100,0% 

 
0 

 
0,0% 

 
174 

 
100,0% 

 
 
 

hasta_kontrol * Genotip_rs1054713 

 

Crosstab 
 

  

Genotip_rs1054713 
 
 

 
Total 

 
GG 

 
GA 

 
AA 

 
hasta_kontrol 

 
kontrol 

 
Count 

 
28 

 
16 

 
6 

 
50 

   
% within hasta_kontrol 

 
56,0% 

 
32,0% 

 
12,0% 

 
100,0% 
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% within Genotip_rs1054713 

 
39,4% 

 
21,6% 

 
20,7% 

 
28,7% 

 
% of Total 

 
16,1% 

 
9,2% 

 
3,4% 

 
28,7% 

 
hasta 

 
Count 

 
43 

 
58 

 
23 

 
124 

 
% within hasta_kontrol 

 
34,7% 

 
46,8% 

 
18,5% 

 
100,0% 

 
% within Genotip_rs1054713 

 
60,6% 

 
78,4% 

 
79,3% 

 
71,3% 

 
% of Total 

 
24,7% 

 
33,3% 

 
13,2% 

 
71,3% 

 
Total 

 
Count 

 
71 

 
74 

 
29 

 
174 

 
% within hasta_kontrol 

 
40,8% 

 
42,5% 

 
16,7% 

 
100,0% 

 
% within Genotip_rs1054713 

 
100,0% 

 
100,0% 

 
100,0% 

 
100,0% 

 
% of Total 

 
40,8% 

 
42,5% 

 
16,7% 

 
100,0% 

 

Chi-Square Tests 
 

 
 
 

 
Value 

 
 
 

 
df 

 
Asymptotic 

Significance (2- 

sided) 

 
Pearson Chi-Square 

 
6,716a 

 
2 

 
,035 

 
Likelihood Ratio 

 
6,649 

 
2 

 
,036 

 
Linear-by-Linear Association 

 
5,329 

 
1 

 
,021 

 
N of Valid Cases 

 
174 

  

 
 
 
 

 
a. 0 cells (,0%) have expected count less than 5. The minimum expected count is 8,33. 

Risk Estimate 
 

  
Value 

 
Odds Ratio for hasta_kontrol (kontrol / hasta) 

 
 

a 

 
 
 
 

 
a. Risk Estimate statistics cannot be computed. 

 
They are only computed for a 2*2 table without 

empty cells. 
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hasta_kontrol * GG 

 
Crosstab 

 
  

GG 
 
 

 
Total 

 

 
Yok 

 
Var 

 

 
hasta_kontrol 

 
kontrol 

 
Count 

 
22 

 
28 

 
50 

 
% within hasta_kontrol 

 
44,0% 

 
56,0% 

 
100,0% 

 
% within GG 

 
21,4% 

 
39,4% 

 
28,7% 

 
% of Total 

 
12,6% 

 
16,1% 

 
28,7% 

 
hasta 

 
Count 

 
81 

 
43 

 
124 

 
% within hasta_kontrol 

 
65,3% 

 
34,7% 

 
100,0% 

 
% within GG 

 
78,6% 

 
60,6% 

 
71,3% 

 
% of Total 

 
46,6% 

 
24,7% 

 
71,3% 

 
Total 

 
Count 

 
103 

 
71 

 
174 

 
% within hasta_kontrol 

 
59,2% 

 
40,8% 

 
100,0% 

 
% within GG 

 
100,0% 

 
100,0% 

 
100,0% 

 
% of Total 

 
59,2% 

 
40,8% 

 
100,0% 

 
Chi-Square Tests 

 

 
 
 

 
Value 

 
 
 

 
df 

 
Asymptotic 

Significance (2- 

sided) 

 

Exact Sig. (2- 

sided) 

 

Exact Sig. (1- 

sided) 

 
Pearson Chi-Square 

 
6,707

a
 

 
1 

 
,010 

  

 
Continuity Correctionb 

 
5,853 

 
1 

 
,016 

  

 
Likelihood Ratio 

 
6,638 

 
1 

 
,010 

  

 
Fisher's Exact Test 

    
,011 

 
,008 

 
Linear-by-Linear Association 

 
6,668 

 
1 

 
,010 

  

 
N of Valid Cases 

 
174 
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a. 0 cells (,0%) have expected count less than 5. The minimum expected count is 20,40. 

 

b. Computed only for a 2x2 table 

 
Risk Estimate 

 

 
 

 
Value 

 
95% Confidence Interval 

 
Lower 

 
Upper 

Odds Ratio for hasta_kontrol 

(kontrol / hasta) 

 
,417 

 
,213 

 
,815 

 
For cohort GG = Yok 

 
,674 

 
,480 

 
,944 

 
For cohort GG = Var 

 
1,615 

 
1,144 

 
2,279 

 
N of Valid Cases 

 
174 

  

 
 
 

hasta_kontrol * GA 
 

Crosstab 
 

  
GA 

 
 

 
Total 

 

 
Yok 

 
Var 

 

 
hasta_kontrol 

 
kontrol 

 
Count 

 
34 

 
16 

 
50 

 
% within hasta_kontrol 

 
68,0% 

 
32,0% 

 
100,0% 

 
% within GA 

 
34,0% 

 
21,6% 

 
28,7% 

 
% of Total 

 
19,5% 

 
9,2% 

 
28,7% 

 
hasta 

 
Count 

 
66 

 
58 

 
124 

 
% within hasta_kontrol 

 
53,2% 

 
46,8% 

 
100,0% 

 
% within GA 

 
66,0% 

 
78,4% 

 
71,3% 

 
% of Total 

 
37,9% 

 
33,3% 

 
71,3% 

 
Total 

 
Count 

 
100 

 
74 

 
174 

 
% within hasta_kontrol 

 
57,5% 

 
42,5% 

 
100,0% 

 
% within GA 

 
100,0% 

 
100,0% 

 
100,0% 
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% of Total 

 
57,5% 

 
42,5% 

 
100,0% 

 

 

Chi-Square Tests 
 

 
 
 

 
Value 

 
 
 

 
df 

 

Asymptotic 

Significance (2- 

sided) 

 

Exact Sig. (2- 

sided) 

 

Exact Sig. (1- 

sided) 

 
Pearson Chi-Square 

 
3,182

a
 

 
1 

 
,074 

  

 
Continuity Correctionb 

 
2,606 

 
1 

 
,106 

  

 
Likelihood Ratio 

 
3,245 

 
1 

 
,072 

  

 
Fisher's Exact Test 

    
,091 

 
,052 

 
Linear-by-Linear Association 

 
3,164 

 
1 

 
,075 

  

 
N of Valid Cases 

 
174 

    

 
 
 
 

 
a. 0 cells (,0%) have expected count less than 5. The minimum expected count is 21,26. 

 

b. Computed only for a 2x2 table 

 
Risk Estimate 

 

 
 

 
Value 

 
95% Confidence Interval 

 
Lower 

 
Upper 

Odds Ratio for hasta_kontrol 

(kontrol / hasta) 

 
1,867 

 
,936 

 
3,727 

 
For cohort GA = Yok 

 
1,278 

 
,993 

 
1,643 

 
For cohort GA = Var 

 
,684 

 
,438 

 
1,068 

 
N of Valid Cases 

 
174 

  

 
 
 
 

hasta_kontrol * AA 
 
 

Crosstab  

 
AA 

 
Total 
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Yok 
 

Var 
 

 
hasta_kontrol 

 
kontrol 

 
Count 

 
44 

 
6 

 
50 

 
% within hasta_kontrol 

 
88,0% 

 
12,0% 

 
100,0% 

 
% within AA 

 
30,3% 

 
20,7% 

 
28,7% 

 
% of Total 

 
25,3% 

 
3,4% 

 
28,7% 

 
hasta 

 
Count 

 
101 

 
23 

 
124 

 
% within hasta_kontrol 

 
81,5% 

 
18,5% 

 
100,0% 

 
% within AA 

 
69,7% 

 
79,3% 

 
71,3% 

 
% of Total 

 
58,0% 

 
13,2% 

 
71,3% 

 
Total 

 
Count 

 
145 

 
29 

 
174 

 
% within hasta_kontrol 

 
83,3% 

 
16,7% 

 
100,0% 

 
% within AA 

 
100,0% 

 
100,0% 

 
100,0% 

 
% of Total 

 
83,3% 

 
16,7% 

 
100,0% 

 

Chi-Square Tests 
 

 
 
 

 
Value 

 
 
 

 
df 

 
Asymptotic 

Significance (2- 

sided) 

 

Exact Sig. (2- 

sided) 

 

Exact Sig. (1- 

sided) 

 
Pearson Chi-Square 

 
1,100a 

 
1 

 
,294 

  

 
Continuity Correctionb 

 
,679 

 
1 

 
,410 

  

 
Likelihood Ratio 

 
1,160 

 
1 

 
,281 

  

 
Fisher's Exact Test 

    
,372 

 
,207 

 
Linear-by-Linear Association 

 
1,094 

 
1 

 
,296 

  

 
N of Valid Cases 

 
174 

    

 
 
 
 

 
a. 0 cells (,0%) have expected count less than 5. The minimum expected count is 8,33. 

 
b. Computed only for a 2x2 table 

Risk Estimate 
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Value 

 

95% Confidence Interval 

 
Lower 

 
Upper 

Odds Ratio for hasta_kontrol 

(kontrol / hasta) 

 
1,670 

 
,636 

 
4,386 

 
For cohort AA = Yok 

 
1,080 

 
,946 

 
1,233 

 
For cohort AA = Var 

 
,647 

 
,280 

 
1,493 

 
N of Valid Cases 

 
174 

  

 
 
 
 
 

hasta_kontrol * G 

 
Crosstab 

 
  

G 
 
 

 
Total 

 
Yok 

 
Var 

 
hasta_kontrol 

 
kontrol 

 
Count 

 
6 

 
44 

 
50 

 
% within hasta_kontrol 

 
12,0% 

 
88,0% 

 
100,0% 

 
% within G 

 
20,7% 

 
30,3% 

 
28,7% 

 
% of Total 

 
3,4% 

 
25,3% 

 
28,7% 

 
hasta 

 
Count 

 
23 

 
101 

 
124 

 
% within hasta_kontrol 

 
18,5% 

 
81,5% 

 
100,0% 

 
% within G 

 
79,3% 

 
69,7% 

 
71,3% 

 
% of Total 

 
13,2% 

 
58,0% 

 
71,3% 

 
Total 

 
Count 

 
29 

 
145 

 
174 

 
% within hasta_kontrol 

 
16,7% 

 
83,3% 

 
100,0% 

 
% within G 

 
100,0% 

 
100,0% 

 
100,0% 

 
% of Total 

 
16,7% 

 
83,3% 

 
100,0% 
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A 

Yok Total 

 
Var 

Chi-Square Tests 
 

 
 
 

 
Value 

 
 
 

 
df 

 
Asymptotic 

Significance (2- 

sided) 

 

Exact Sig. (2- 

sided) 

 

Exact Sig. (1- 

sided) 

 
Pearson Chi-Square 

 
1,100a 

 
1 

 
,294 

  

 
Continuity Correctionb 

 
,679 

 
1 

 
,410 

  

 
Likelihood Ratio 

 
1,160 

 
1 

 
,281 

  

 
Fisher's Exact Test 

    
,372 

 
,207 

 
Linear-by-Linear Association 

 
1,094 

 
1 

 
,296 

  

 
N of Valid Cases 

 
174 

    

 
 
 
 
 
 

a. 0 cells (,0%) have expected count less than 5. The minimum expected count is 8,33. 

 

b. Computed only for a 2x2 table 

 
Risk Estimate 

 

 
 

 
Value 

 
95% Confidence Interval 

 
Lower 

 
Upper 

Odds Ratio for hasta_kontrol 

(kontrol / hasta) 

 
,599 

 
,228 

 
1,573 

 
For cohort G = Yok 

 
,647 

 
,280 

 
1,493 

 
For cohort G = Var 

 
1,080 

 
,946 

 
1,233 

 
N of Valid Cases 

 
174 

  

 
 
 
 

hasta_kontrol * A 
 

Crosstab 
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hasta_kontrol 

 
kontrol 

 
Count 

 
28 

 
22 

 
50 

 
% within hasta_kontrol 

 
56,0% 

 
44,0% 

 
100,0% 

 
% within A 

 
39,4% 

 
21,4% 

 
28,7% 

 
% of Total 

 
16,1% 

 
12,6% 

 
28,7% 

 
hasta 

 
Count 

 
43 

 
81 

 
124 

 
% within hasta_kontrol 

 
34,7% 

 
65,3% 

 
100,0% 

 
% within A 

 
60,6% 

 
78,6% 

 
71,3% 

 
% of Total 

 
24,7% 

 
46,6% 

 
71,3% 

 
Total 

 
Count 

 
71 

 
103 

 
174 

 
% within hasta_kontrol 

 
40,8% 

 
59,2% 

 
100,0% 

 
% within A 

 
100,0% 

 
100,0% 

 
100,0% 

 
% of Total 

 
40,8% 

 
59,2% 

 
100,0% 

 
 
 
 
 
 
 

Chi-Square Tests 
 

 
 
 

 
Value 

 
 
 

 
df 

 
Asymptotic 

Significance (2- 

sided) 

 

Exact Sig. (2- 

sided) 

 

Exact Sig. (1- 

sided) 

 
Pearson Chi-Square 

 
6,707

a
 

 
1 

 
,010 

  

 
Continuity Correctionb 

 
5,853 

 
1 

 
,016 

  

 
Likelihood Ratio 

 
6,638 

 
1 

 
,010 

  

 
Fisher's Exact Test 

    
,011 

 
,008 

 
Linear-by-Linear Association 

 
6,668 

 
1 

 
,010 

  

 
N of Valid Cases 

 
174 

    

 
 
 
 
 
 

a. 0 cells (,0%) have expected count less than 5. The minimum expected count is 20,40. 
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b. Computed only for a 2x2 table 
 

Risk Estimate 
 

 
 

 
Value 

 
95% Confidence Interval 

 
Lower 

 
Upper 

Odds Ratio for hasta_kontrol 

(kontrol / hasta) 

 
2,397 

 
1,227 

 
4,684 

 
For cohort A = Yok 

 
1,615 

 
1,144 

 
2,279 

 
For cohort A = Var 

 
,674 

 
,480 

 
,944 

 
N of Valid Cases 

 
174 

  

 
 
 
 

 
CROSSTABS 
/TABLES=diyabet_kontrol BY Genotip_rs1054713 GG GA AA G A 
/FORMAT=AVALUE TABLES 
/STATISTICS=CHISQ RISK 
/CELLS=COUNT ROW COLUMN TOTAL 
/COUNT ROUND CELL. 

 

Crosstabs  

 
Notes 

 

 
Output Created 

 
18-SEP-2018 16:02:04 

 
Comments 

 

 
Input 

 
Data 

 
C:\Users\seda.gulec\Desktop\No 

or Tez- KLK1- KAH- Diyabet.sav 

 
Active Dataset 

 
DataSet1 

 
Filter 

 
<none> 

 
Weight 

 
<none> 

 
Split File 

 
<none> 

 
N of Rows in Working Data File 

 
174 

 
Missing Value Handling 

 
Definition of Missing User-defined missing values are 

treated as missing. 



69  

 
Cases Used 

 
Statistics for each table are 

based on all the cases with valid 

data in the specified range(s) for 

all variables in each table. 

 

 
Syntax 

 
CROSSTABS 

 
/TABLES=diyabet_kontrol BY 

Genotip_rs1054713 GG GA AA 

G A 

/FORMAT=AVALUE TABLES 
 

/STATISTICS=CHISQ RISK 
 

/CELLS=COUNT ROW 

COLUMN TOTAL 

/COUNT ROUND CELL. 

 
Resources 

 
Processor Time 

 
00:00:00,00 

 
Elapsed Time 

 
00:00:00,04 

 
Dimensions Requested 

 
2 

 
Cells Available 

 
524245 

 

Case Processing Summary 

 

Cases 
 

 
Valid 

 
Missing 

 
Total 

 
N 

 
Percent 

 
N 

 
Percent 

 
N 

 
Percent 

diyabet_kontrol * 

Genotip_rs1054713 

 
174 

 
100,0% 

 
0 

 
0,0% 

 
174 

 
100,0% 

 
diyabet_kontrol * GG 

 
174 

 
100,0% 

 
0 

 
0,0% 

 
174 

 
100,0% 

 
diyabet_kontrol * GA 

 
174 

 
100,0% 

 
0 

 
0,0% 

 
174 

 
100,0% 

 
diyabet_kontrol * AA 

 
174 

 
100,0% 

 
0 

 
0,0% 

 
174 

 
100,0% 

 
diyabet_kontrol * G 

 
174 

 
100,0% 

 
0 

 
0,0% 

 
174 

 
100,0% 

 
diyabet_kontrol * A 

 
174 

 
100,0% 

 
0 

 
0,0% 

 
174 

 
100,0% 

 
 
 

 

diyabet_kontrol * Genotip_rs1054713  

 
Crosstab 
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Genotip_rs1054713 
 
 

 
Total 

 
GG 

 
GA 

 
AA 

 
diyabet_kontrol 

 
kontrol 

 
Count 

 
46 

 
41 

 
11 

 
98 

 
% within diyabet_kontrol 

 
46,9% 

 
41,8% 

 
11,2% 

 
100,0% 

 
% within Genotip_rs1054713 

 
64,8% 

 
55,4% 

 
37,9% 

 
56,3% 

 
% of Total 

 
26,4% 

 
23,6% 

 
6,3% 

 
56,3% 

 
diyabet 

 
Count 

 
25 

 
33 

 
18 

 
76 

 
% within diyabet_kontrol 

 
32,9% 

 
43,4% 

 
23,7% 

 
100,0% 

 
% within Genotip_rs1054713 

 
35,2% 

 
44,6% 

 
62,1% 

 
43,7% 

 
% of Total 

 
14,4% 

 
19,0% 

 
10,3% 

 
43,7% 

 
Total 

 
Count 

 
71 

 
74 

 
29 

 
174 

 
% within diyabet_kontrol 

 
40,8% 

 
42,5% 

 
16,7% 

 
100,0% 

 
% within Genotip_rs1054713 

 
100,0% 

 
100,0% 

 
100,0% 

 
100,0% 

 
% of Total 

 
40,8% 

 
42,5% 

 
16,7% 

 
100,0% 

 

Chi-Square Tests 
 

 
 
 

 
Value 

 
 
 

 
df 

 
Asymptotic 

Significance (2- 

sided) 

 
Pearson Chi-Square 

 
6,081a 

 
2 

 
,048 

 
Likelihood Ratio 

 
6,089 

 
2 

 
,048 

 
Linear-by-Linear Association 

 
5,789 

 
1 

 
,016 

 
N of Valid Cases 

 
174 

  

 
 
 
 

 
a. 0 cells (,0%) have expected count less than 5. The minimum expected count is 12,67. 

Risk Estimate 
 

  
Value 

 
Odds Ratio for diyabet_kontrol (kontrol / diyabet) 

 
 

a 
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a. Risk Estimate statistics cannot be computed. 
 

They are only computed for a 2*2 table without 

empty cells. 

 

 
diyabet_kontrol * GG 

 
Crosstab 

 
  

GG 
 
 

 
Total 

 
Yok 

 
Var 

 
diyabet_kontrol 

 
Control 

 
Count 

 
52 

 
46 

 
98 

 
% within diyabet_kontrol 

 
53,1% 

 
46,9% 

 
100,0% 

 
% within GG 

 
50,5% 

 
64,8% 

 
56,3% 

 
% of Total 

 
29,9% 

 
26,4% 

 
56,3% 

 
Diyabet 

 
Count 

 
51 

 
25 

 
76 

 
% within diyabet_kontrol 

 
67,1% 

 
32,9% 

 
100,0% 

 
% within GG 

 
49,5% 

 
35,2% 

 
43,7% 

 
% of Total 

 
29,3% 

 
14,4% 

 
43,7% 

 
Total 

 
Count 

 
103 

 
71 

 
174 

 
% within diyabet_kontrol 

 
59,2% 

 
40,8% 

 
100,0% 

 
% within GG 

 
100,0% 

 
100,0% 

 
100,0% 

 
% of Total 

 
59,2% 

 
40,8% 

 
100,0% 

 
 
 
 
 

Chi-Square Tests 
 

 
 
 

 
Value 

 
 
 

 
df 

 
Asymptotic 

Significance (2- 

sided) 

 

Exact Sig. (2- 

sided) 

 

Exact Sig. (1- 

sided) 

 
Pearson Chi-Square 

 
3,495

a
 

 
1 

 
,062 
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Continuity Correctionb 

 
2,938 

 
1 

 
,087 

  

 
Likelihood Ratio 

 
3,526 

 
1 

 
,060 

  

 
Fisher's Exact Test 

    
,065 

 
,043 

 
Linear-by-Linear Association 

 
3,475 

 
1 

 
,062 

  

 
N of Valid Cases 

 
174 

    

 
 
 
 

 
a. 0 cells (,0%) have expected count less than 5. The minimum expected count is 31,01. 

 

b. Computed only for a 2x2 table 

 
Risk Estimate 

 

 
 

 
Value 

 
95% Confidence Interval 

 
Lower 

 
Upper 

Odds Ratio for diyabet_kontrol 

(kontrol / diyabet) 

 
,554 

 
,298 

 
1,032 

 
For cohort GG = Yok 

 
,791 

 
,620 

 
1,009 

 
For cohort GG = Var 

 
1,427 

 
,972 

 
2,095 

 
N of Valid Cases 

 
174 

  

 
 
 

 

diyabet_kontrol * GA  

 
Crosstab 

 
  

GA 
 
 

 
Total 

 

 
Yok 

 
Var 

 

 
diyabet_kontrol 

 
kontrol 

 
Count 

 
57 

 
41 

 
98 

 
% within diyabet_kontrol 

 
58,2% 

 
41,8% 

 
100,0% 

 
% within GA 

 
57,0% 

 
55,4% 

 
56,3% 

 
% of Total 

 
32,8% 

 
23,6% 

 
56,3% 

 
diyabet 

 
Count 

 
43 

 
33 

 
76 
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% within diyabet_kontrol 

 
56,6% 

 
43,4% 

 
100,0% 

 

 
% within GA 

 
43,0% 

 
44,6% 

 
43,7% 

 
% of Total 

 
24,7% 

 
19,0% 

 
43,7% 

 
Total 

 
Count 

 
100 

 
74 

 
174 

 
% within diyabet_kontrol 

 
57,5% 

 
42,5% 

 
100,0% 

 
% within GA 

 
100,0% 

 
100,0% 

 
100,0% 

 
% of Total 

 
57,5% 

 
42,5% 

 
100,0% 

 

Chi-Square Tests 
 

 
 
 

 
Value 

 
 
 

 
df 

Asymptotic 

Significance (2- 

sided) 

 

Exact Sig. (2- 

sided) 

 

Exact Sig. (1- 

sided) 

 
Pearson Chi-Square 

 
,044

a
 

 
1 

 
,834 

  

 
Continuity Correction

b
 

 
,003 

 
1 

 
,956 

  

 
Likelihood Ratio 

 
,044 

 
1 

 
,834 

  

 
Fisher's Exact Test 

    
,878 

 
,478 

 
Linear-by-Linear Association 

 
,044 

 
1 

 
,834 

  

 
N of Valid Cases 

 
174 

    

 
 
 
 

 
a. 0 cells (,0%) have expected count less than 5. The minimum expected count is 32,32. 

 

b. Computed only for a 2x2 table 

 
Risk Estimate 

 

 
 

 
Value 

 
95% Confidence Interval 

 
Lower 

 
Upper 

Odds Ratio for diyabet_kontrol 

(kontrol / diyabet) 

 
1,067 

 
,582 

 
1,955 

 
For cohort GA = Yok 

 
1,028 

 
,794 

 
1,332 

 
For cohort GA = Var 

 
,964 

 
,681 

 
1,363 
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diyabet_kontrol * AA  

 
Crosstab 

 
  

AA 
 
 

 
Total 

 

 
Yok 

 
Var 

 

 
diyabet_kontrol 

 
kontrol 

 
Count 

 
87 

 
11 

 
98 

 
% within diyabet_kontrol 

 
88,8% 

 
11,2% 

 
100,0% 

 
% within AA 

 
60,0% 

 
37,9% 

 
56,3% 

 
% of Total 

 
50,0% 

 
6,3% 

 
56,3% 

 
diyabet 

 
Count 

 
58 

 
18 

 
76 

 
% within diyabet_kontrol 

 
76,3% 

 
23,7% 

 
100,0% 

 
% within AA 

 
40,0% 

 
62,1% 

 
43,7% 

 
% of Total 

 
33,3% 

 
10,3% 

 
43,7% 

 
Total 

 
Count 

 
145 

 
29 

 
174 

 
% within diyabet_kontrol 

 
83,3% 

 
16,7% 

 
100,0% 

 
% within AA 

 
100,0% 

 
100,0% 

 
100,0% 

 
% of Total 

 
83,3% 

 
16,7% 

 
100,0% 

 

Chi-Square Tests 
 

 
 
 

 
Value 

 
 
 

 
df 

 

Asymptotic 

Significance (2- 

sided) 

 

Exact Sig. (2- 

sided) 

 

Exact Sig. (1- 

sided) 

 
Pearson Chi-Square 

 
4,785

a
 

 
1 

 
,029 

  

 
Continuity Correction

b
 

 
3,929 

 
1 

 
,047 

  

 
Likelihood Ratio 

 
4,757 

 
1 

 
,029 

  

 
Fisher's Exact Test 

    
,040 

 
,024 

 
Linear-by-Linear Association 

 
4,757 

 
1 

 
,029 

  

N of Valid Cases 174 
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N of Valid Cases 

 
174 

    

 
 
 
 

 
a. 0 cells (,0%) have expected count less than 5. The minimum expected count is 12,67. 

 
b. Computed only for a 2x2 table 

 
 
 
 
 
 
 
 

Risk Estimate 
 

 
 

 
Value 

 
95% Confidence Interval 

 
Lower 

 
Upper 

Odds Ratio for diyabet_kontrol 

(kontrol / diyabet) 

 
2,455 

 
1,081 

 
5,575 

 
For cohort AA = Yok 

 
1,163 

 
1,008 

 
1,343 

 
For cohort AA = Var 

 
,474 

 
,238 

 
,943 

 
N of Valid Cases 

 
174 

  

 
 

 

diyabet_kontrol * G  

 
Crosstab 

 
  

G 
 
 

 
Total 

 

 
Yok 

 
Var 

 

 
diyabet_kontrol 

 
Control 

 
Count 

 
11 

 
87 

 
98 

 
% within diyabet_kontrol 

 
11,2% 

 
88,8% 

 
100,0% 

 
% within G 

 
37,9% 

 
60,0% 

 
56,3% 

 
% of Total 

 
6,3% 

 
50,0% 

 
56,3% 

 
Diyabet 

 
Count 

 
18 

 
58 

 
76 

 
% within diyabet_kontrol 

 
23,7% 

 
76,3% 

 
100,0% 



76  

  
% within G 

 
62,1% 

 
40,0% 

 
43,7% 

 

 
% of Total 

 
10,3% 

 
33,3% 

 
43,7% 

 
Total 

 
Count 

 
29 

 
145 

 
174 

 
% within diyabet_kontrol 

 
16,7% 

 
83,3% 

 
100,0% 

 
% within G 

 
100,0% 

 
100,0% 

 
100,0% 

 
% of Total 

 
16,7% 

 
83,3% 

 
100,0% 

 

Chi-Square Tests 
 

 
 
 

 
Value 

 
 
 

 
df 

 
Asymptotic 

Significance (2- 

sided) 

 

Exact Sig. (2- 

sided) 

 

Exact Sig. (1- 

sided) 

 
Pearson Chi-Square 

 
4,785

a
 

 
1 

 
,029 

  

 
Continuity Correction

b
 

 
3,929 

 
1 

 
,047 

  

 
Likelihood Ratio 

 
4,757 

 
1 

 
,029 

  

 
Fisher's Exact Test 

    
,040 

 
,024 

 
Linear-by-Linear Association 

 
4,757 

 
1 

 
,029 

  

 
N of Valid Cases 

 
174 

    

 
 
 
 

 
a. 0 cells (,0%) have expected count less than 5. The minimum expected count is 12,67. 

 

b. Computed only for a 2x2 table 

 
Risk Estimate 

 

 
 

 
Value 

 
95% Confidence Interval 

 
Lower 

 
Upper 

Odds Ratio for diyabet_kontrol 

(kontrol / diyabet) 

 
,407 

 
,179 

 
,925 

 
For cohort G = Yok 

 
,474 

 
,238 

 
,943 

 
For cohort G = Var 

 
1,163 

 
1,008 

 
1,343 

 
N of Valid Cases 

 
174 
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diyabet_kontrol * A  

 
Crosstab 

 
  

A 
 
 

 
Total 

 

 
Yok 

 
Var 

 

 
diyabet_kontrol 

 
Control 

 
Count 

 
46 

 
52 

 
98 

 
% within diyabet_kontrol 

 
46,9% 

 
53,1% 

 
100,0% 

 
% within A 

 
64,8% 

 
50,5% 

 
56,3% 

 
% of Total 

 
26,4% 

 
29,9% 

 
56,3% 

 
Diyabet 

 
Count 

 
25 

 
51 

 
76 

 
% within diyabet_kontrol 

 
32,9% 

 
67,1% 

 
100,0% 

 
% within A 

 
35,2% 

 
49,5% 

 
43,7% 

 
% of Total 

 
14,4% 

 
29,3% 

 
43,7% 

 
Total 

 
Count 

 
71 

 
103 

 
174 

 
% within diyabet_kontrol 

 
40,8% 

 
59,2% 

 
100,0% 

 
% within A 

 
100,0% 

 
100,0% 

 
100,0% 

 
% of Total 

 
40,8% 

 
59,2% 

 
100,0% 

 

Chi-Square Tests 
 

 
 
 

 
Value 

 
 
 

 
df 

 
Asymptotic 

Significance (2- 

sided) 

 

Exact Sig. (2- 

sided) 

 

Exact Sig. (1- 

sided) 

 
Pearson Chi-Square 

 
3,495

a
 

 
1 

 
,062 

  

 
Continuity Correction

b
 

 
2,938 

 
1 

 
,087 

  

 
Likelihood Ratio 

 
3,526 

 
1 

 
,060 

  

 
Fisher's Exact Test 

    
,065 

 
,043 

 
Linear-by-Linear Association 

 
3,475 

 
1 

 
,062 

  

 
N of Valid Cases 

 
174 
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a. 0 cells (,0%) have expected count less than 5. The minimum expected count is 31,01. 

 

b. Computed only for a 2x2 table 

 
Risk Estimate 

 

 
 

 
Value 

 
95% Confidence Interval 

 
Lower 

 
Upper 

Odds Ratio for diyabet_kontrol 

(kontrol / diyabet) 

 
1,805 

 
,969 

 
3,360 

 
For cohort A = Yok 

 
1,427 

 
,972 

 
2,095 

 
For cohort A = Var 

 
,791 

 
,620 

 
1,009 

 
N of Valid Cases 

 
174 
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