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Abstract 

Background: Varicose veins are swollen veins with reversed blood flow and they are mostly 

common in legs. More than one third of the adult population suffers from this disease in 

Western countries. If not treated properly, patients may develop serious complications such 

as deep vein thrombosis, skin changes and finally venous ulcers. Venous ulcers carry high 

financial and psychological burden for patients, causing depression, pain, suffering and 

limitation of mobility (low quality of life). 

Objectives: To identify the characteristics of venous disease and other factors associated with 

an increased risk of venous ulceration as well as to identify factors that modify the 

relationship between family history and venous ulceration among adult varicose veins 

patients in Armenia. 

Methods: The study utilized a case-control study design that enrolled patients who were 18 

years old or older, and who have underwent surgery for venous ulcer treatment in Vladimir 

Avagian Medical Center or Mikaelyan Institute of Surgery during 2013-2014 years. Cases 

were patients with varicose veins who had venous leg ulcers at the time of surgery. Controls 

were patients with varicose veins and without venous leg ulcers at the time of surgery.  

Results: The study included 80 cases and 80 controls. After adjusting for potential 

confounders, the odds of developing venous ulcer was higher in patients with the history of 

PTD (OR of 14.90; 95 % CI 3.95-56.19; p=0.001). The odds of developing venous ulcer was 

higher in patients with higher average sitting time (OR is 1.32 per every hour of sitting time; 

95 % CI 1.08-1.61; p=0.006), reflux in deep veins (OR= 3.58; 95 % CI 1.23-10.31; p=0.010) 

and history of leg injury (OR of 3.12; 95 % CI 1.18-8.23; p=0.022), after controlling for the 

confounders in the model. Regular exercises was found to be a protective factor from venous 

ulceration (OR=0.26; 95 % CI .08-0.90; p=0.034). 

Conclusion: The results of this case-control study showed that reflux in deep veins, the 

history of leg injury, the history of PTD and physical inactivity (average sitting time) were 

significant risk factors for venous ulceration in patients with varicose veins. Regular physical 

exercise, in contrast, prevents/delays the development of venous ulcers in varicose veins 

patient.
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1.  LITERATURE REVIEW 

Varicose veins (chronic vein insufficiency) are known as elongated, swollen and 

tortuous veins with reversed blood flow.
1,2

 These are dilated saphenous veins,  three 

millimeters in diameter or larger measured in a vertical position.
1
 The word „‟varicose‟‟  

means twisted  and  it comes from the Latin word „‟varix‟‟.
3
 They are most commonly found 

in the legs.
2
 The leg veins‟ function is circulating blood back to the heart.When an individual 

has varicose veins, the veins do not work well, causing the blood to pool in the lower part of 

the legs.
4 

As a result, some patients may develop serious complications, including superficial 

or deep vein thrombosis, skin thickening and staining (lipodermatosclerosis) and hemorrhage 

from a superficial varicosities or venous ulceration.
5
 Calf muscle pump mechanism in the 

lower limbs is to return blood from legs back to heart. The pump mechanism includes calf 

muscles, deep and superficial venous compartment, perforating veins and outflow track. 

Damage of the function of any of these components increases venous hypertension 

(pressure). This increase in venous pressure affects hypodermic tissues, causing micro 

vascular changes and finally, ulcer formation.
6
 Some studies show that chronic vein 

insufficiency causes about 70-75 % of all venous origin leg ulcers.
5,7–9

 

Varicose veins may be asymptomatic and cause no health problems. When 

symptomatic, the symptoms include heavy, tired legs burning, aching, tiredness, or pain in 

legs, and in severe cases, skin discoloration, direct tenderness, edema, ulcers, swelling in feet 

and ankles, itching, skin changes bleeding, distressing appearance and sores.
4,10-12 

Symptoms 

usually get worse at the end of the day, during menstrual cycle and heat.
13

 

1.1 Disease burden: The condition is quite common and also is known as „'Western 

disease‟‟, because more than one third of the adult population suffer from this disease in 

Western countries.
14

 It is known that varicose veins affect more women than men.
15

 Different 

studies show that more than 500,000-600,000 people in the United States suffer from active 

http://www.webmd.com/skin-problems-and-treatments/guide/default.htm


2 
 

leg ulcer in their lifetime.
6,16

 Venous ulcers have significant social and economic burden. 

Venous ulcers result in 2 million lost working days in the US.
17

 Treatment of venous ulcers 

can be expensive, leading to a large economic burden on health services in many countries.
16

 

The treatment cost is different in various countries. In the US the average cost of venous 

ulcer treatment is approximately $9600 with an annual cost to the US healthcare system of 

$2.5-$3.5 billion.
17

 According to some studies, the treatment cost in the United Kingdom is  

£400–600 million per year.
18–20

 In Germany, the treatment cost per patient is from €9.900-

€10.800 and in Scandinavia it is € 3000-6000 per patient.
17

 One study mentioned that overall 

in the Western countries venous ulcer treatment accounts for 1% of total health expenditure.
21

 

Despite the high  prevalence of venous ulcers and the resulting financial burden, venous 

ulcers are often neglected and managed inappropriately.
6
 

1.2 Prevalence varicose veins and venous ulcers differ between countries. The Edinburgh 

Vein Study screened 1566 subjects finding varicose veins (CVI) after age adjustment 21.2% 

in men >50 years old, and 12.0% in women >50 years old, adjusted for age.
22

 

A review analysis of all published data on epidemiology of varicose veins was done by 

Callam et al, 1994 and the results of this study have shown that the prevalence of varicose 

veins reported in different countries, for different time periods (years), among men was in 

range 5% -56 % and among women in the range 6 %-73 %.
5
 A study in Turkey reported that 

the prevalence of varicose veins in population over 60 years old was 37 percent.
20

 Multiple 

studies conducted in different countries in different years shows that the prevalence of 

varicose veins in those countries, ranges from 1-60 % in females and from 2-56 % in 

males.
23

The reported ranges in prevalence estimations presumably reflect differences in 

distribution of population risk factors (including age, race and gender), accuracy in 

application of diagnostic criteria, and variations in quality and availability of medical 

diagnostic and treatment resources.
23
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The prevalence of venous leg ulcers also is different in various countries. In Europe (in 

Western countries), the prevalence of leg ulcers varies between 0.2 and 1 percent of the 

population (depending on the country).
18–21,24

 In the US 1.69 percent of the entire population 

≥ 65 years old suffer from venous ulcers.
17

 In Ireland, the prevalence of venous leg ulcers in 

≥ 65 years old general population is 0.12 percent and it increases to 1.2 percent in  ≥ 70 years 

old population.
17

 

1.3 Classification: Varicose veins are classified as primary or secondary. Primary varicosities 

are caused by poor venous outflow from the superficial into the deep system.
25

 Secondary 

varicosities occur as a result of underlying pathology that reduces venous outflow, including 

deep venous thrombosis (DVT), deep venous incompetence and increased pressure caused by 

an intra-abdominal mass or obesity.
25,26

 

The CEAP classification for chronic venous disorders was developed in 1994 by an 

international ad hoc committee of the American Venous Forum, endorsed by the Society for 

Vascular Surgery, and incorporated into “Reporting Standards in Venous Disease” in 1995.
27

 

CEAP classification is currently widely used around the world. CEAP takes into account the 

clinical manifestations (C), etiologic factors (E), anatomic distribution of disease (A), and  

underlying pathophysiologic findings (P).
1
 CEAP classification includes the following stages 

of the disease: C0- no visible or palpable signs of venous disease, C1 – telangiectasies or 

reticular veins, C2-varicose veins; distinguished from reticular veins by a diameter of 3 mm 

or more, C3 - edema, C4- changes in skin and subcutaneous tissue secondary to CVD, now 

divided into 2 subclasses to better define the differing severity of venous disease, C4a -

pigmentation or eczema, C4b-lipodermatosclerosis or atrophied blanche, C5-healed venous 

ulcer, C6-active venous ulcer.
1
 

1.4 Diagnosis: Procedures to diagnose varicose veins include trendelenburg testing (rarely 

used), Duplex ultrasound, imaging studies, Doppler and plethysmography.
28

 Hand-held 
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Doppler instrument allows the examiner to assess the blood flow. However, the most accurate 

and detailed test is a Duplex ultrasound exam, which provides an ultrasound image of the 

vein to detect any blockage caused by blood clots and to determine whether the vein valves 

are working properly.
11

 

1.5 Prevention and Treatment: It is possible to prevent or delay the development of 

varicose veins by exercising, keeping the blood pressure and body weight under control, or 

by wearing compression stockings prescribed by a doctor.
11

 

The treatment- When varicose veins are asymptomatic, treatment has a cosmetic 

purpose.
11

 The standard treatment of venous ulcer includes local wound and compression 

therapy.
7,8

 According to the literature healing rates due to standard of care vary between 45 % 

and 83 % within 24 weeks of treatment.
8
 

Treatment  of patients with superficial venous reflux has changed in recent years 

following the widespread acceptance of minimally invasive, endovenous modalities including 

ultrasound-guided foam sclerotherapy (UGES), which is used for spider veins treatment, 

radiofrequency ablation (RFA) and endovenous laser ablation (EVLA).
29,30

 Endovenous 

treatment of varicose veins has been developed in order to reduce complications associated 

with traditional surgery.
19

 One of the most effective treatments of chronic venous 

insufficiency (CVI) and venous ulceration is aggressive compression therapy. One of the 

studies concluded that conservative treatment of leg ulcers may lead to complete healing, but 

recurrence is common, although occurs less frequently in patients who comply with advice 

and wear compression stockings.
9
 The purpose of compression therapy is to provide 

appropriate level of pressure from the ankle to the knee or thigh. Maximum pressure is 

exerted at the ankle and minimum pressure is exerted at the top of the device.
31

 However, 

once a pathologic process has started a patient will need а surgery.
31,32
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Bleeding varicose veins may be life threatening and require immediate medical 

attention.
26

 Untreated varicose veins may lead to hemorrhages (in rare cases fatal 

hemorrhages), thrombophlebitis, and deep vein thrombosis. In particular, there is a strong 

association between varicose veins and deep vein thrombosis.
26,33

 Selecting an appropriate 

course of treatment is very important for ulcer treatment. It has been shown that a significant 

factor for venous ulceration may be inappropriate leukocyte activation associated with 

chronic venous disease.
8
 

1.6 Quality of life: Venous leg ulcers are common problems in many other countries. They 

carry high psychological (e.g. depression, reduced quality of life) and financial burden for 

patients.
7,9,13

 

A study conducted in the United Kingdom has shown that most patients with varicose 

veins have fears or concerns about the future. These concerns are related to the thrombosis, 

bleeding or traumas, ulcers, circulatory disease and phlebitis. The majority of the patients, 

who had concerns about the future, were those with the family history of varicose veins.
34

 

The study by Andreozzi et al (2005) found a relationship between chronic vein 

insufficiency and patients' quality of life. The study results suggested that patients' health 

related quality of life (HRQOL) changes based on the disease level (CEAP classification 

levels) and HRQOL decreases significantly in patients, who were classified as C5 and 

C6.
35

This evidence suggests that CVI is a chronic disease, which invalidates the lifestyle and 

the patients‟ quality of life. Some studies suggested solution for this problem.
7,9,34,35

 

According to the above mentioned study (Andreozzi et al, 2005 ), CVI should receive more 

attention from health policy makers than it does today, with therapeutic drugs and devices 

(such as elastic stockings, and tools for the treatment of venous ulceration) completely 

covered by health insurance companies, whether public or private.
35

 Various studies have 

shown that effective venous ulcer services increase healing rate and patients‟ quality of life.
7,9
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1.7 Risk Factors: Already known risk factors for varicose veins are obesity, family history 

(heredity), age, gender, sedentary lifestyle and pregnancy.
14,36–38

 A study in France reported 

that the family history is the major risk factor for developing varicose veins in both men and 

women.
36

 According to another study from Boston city, Massachusetts person who reports a 

family history of varicose veins was 21.5 times ( 95 %CI: 10.0-46.3) and with the history of 

phlebitis are 6.3 times more likely to ( 95 %CI: 1.8 -22.3 ) develop varicose veins.
39

 Another 

study in Poland reported that people with both parents affected are much more likely to 

develop varicose veins than people with unaffected parents (90% vs.20%, respectively).
40

 

Weight gain from increased total body fluid and raised intra-abdominal pressure during 

pregnancy may also predispose women to varicose vein formation.
14,36–38

 Furthermore, up 

regulation of certain hormones, such as relaxin, oestrogen and progesterone, causes venous 

relaxation and increases vein capacitance.
14

 The risk of developing varicose veins also 

increases with parity;  one study reported 32%, 38%, 43%, 48% and 59% prevalence in 

women with no, one, two, three and four or more pregnancies, respectively.
14

 

Some potential risk factors of developing varicose veins that are reported in the 

literature and need to be researched further are previous blood clot
20

, hormonal change
20

, leg 

injuries
20,39

, congestive heart disease (failure), hypertension, and diabetes mellitus.
15,39

 The 

potential association between varicose veins and smoking, alcohol drinking and diet is 

unclear.
41

 Some studies found that alcohol consumption
41

 and smoking are risk factors for 

varicose veins.
18,38,41

 

The risk of developing varicose veins increases with age.
14,36

 The underlying cause of 

increased risk with aging may be a combination of factors, including weakening of calf 

muscles, decreased mobility and overall reduction in the matrix components of the veins.
14

 If 

varicose veins are not treated, a patient may develop venous ulcers and one of the studies 

concluded that obesity, age and protein S deficiency are found as risk factors associated with 
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superficial vein thrombosis in patients with varicose veins.
42

 The other study states that 

another risk factors of venous ulceration is limited ankle range of motion (ROM).
43

 Many 

studies report reflux (in deep, superficial and perforator veins), obstruction, physical 

inactivity, obesity, history of deep vein thrombosis, history of emphysema, history of ankle 

ulcers in parents, smoking, previous leg injury, phlebitis and blood clot as risk factors for 

venous ulceration.
18,39,44

 Odds ratios and prevalence of these risk factors are summarized in 

Appendix 5. Some studies have shown that patients with varicose veins and in particular with 

chronic venous ulceration have significantly higher prevalence of single and multiple 

thrombophilias than age- and sex-matched controls without clinical or duplex evidence of 

lower limb venous disease.
45

 

 Several studies highlighted that it is possible that the ulcer will reoccur in patients, who 

previously were treated for venous ulcer. For example, one of the studies concluded that a 

long history of venous ulcer is a pre- and post-operative risk factor for recurrent venous 

ulceration.
9
 The elimination of incompetent superficial and perforator veins lowers the risk of 

ulcer recurrence, but residual axial reflux increases the risk.
9,46

 Color duplex ultrasound may 

effectively identify patients‟ at risk of ulcer recurrence.
9
 

1.8 Situation in Armenia 

There is а lack of data on prevalence of varicose veins in Armenia; extensive literature 

search did not reveal any studies of this condition in the country. Interviews with vascular 

surgeons who work at the Vladimir Avagyan Medical Center and Mikaelyan Institute of 

Surgery, Yerevan suggested high prevalence of this condition. Moreover, according to the 

surgeons, the majority of patients visit doctors too late, after the venous function is disrupted 

and the only possible choice of treatment is surgery. 
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1.9 Public health importance 

The literature suggests that varicose veins are common disease in many countries. It is a 

public health issue, because the disease adversely affects person's quality of life, leading to 

pain, suffering, discomfort, and limitation of mobility. There is scarcity of research studies 

specifically looking at risk factors of severe varicose vein disease in Armenian population. 

Preliminary assessment of burden of disease through interviews with vascular surgeons in a 

tertiary medical center in Yerevan suggests high burden of the disease among adult 

population in Armenia. Many of the patients seen in the center have advanced disease 

requiring surgical intervention. In addition, the number of patients increases from year to 

year. 

1.10 Study aims and research questions 

The aims of the study are: 

 To identify the characteristics of venous disease and other factors associated with an 

increased risk of ulceration among adult varicose veins patients in Armenia. 

 To identify factors that modify the relationship between family history and ulceration 

in adult patients with varicose veins in Armenia. 

The research questions and hypotheses are: 

 What are the characteristics of venous disease and other factors associated with an 

increased risk of ulceration among adult varicose vein patients in Armenia? 

 We hypothesized that venous reflux in deep veins, history of leg injury, post 

thrombotic disease (PTD)/ post thrombotic syndrome (PTS) and physical inactivity 

(increased average sitting time per day) are strongly associated with ulceration.  

 Are there any factors that modify the relationship between family history and 

ulceration in patients with varicose veins, among adult population in Armenia?  
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 We hypothesized that physical activity (regular exercise) will modify the relationship 

between family history and ulceration.  

2. METHODS 

2.1 Study Design 

A case-control study was conducted to address the research questions. The case-control 

design allows a less expensive investigation for risk factors of rare conditions within a short-

time period.  In addition, this method is applicable for this study, because it allows 

considering multiple risk factors and testing many hypotheses.
52

 

2.2 Study Population 

The target population for the study was patients with varicose veins. Study population 

included patients with varicose veins who were treated at the Vladimir Avagian Medical 

Center and Mikaelyan Institute of Surgery during 2013-2014 years. Both hospitals head 

managers were contacted for conducting the study in those hospitals.  

These medical centers were selected, because they are specialized tertiary clinics that 

treat varicose vein patients, many of whom come from remote regions of Armenia. Two 

medical centers were selected to increase the generalizability of study findings.  

Prior to devising the sampling plan for cases and controls, the number of patients who 

are treated in both medical centers were explored. In Vladimir Avagyan Medical Center in 

2011, 387 patients underwent surgery, in 2012 -532 patients, in 2013- 539 patients and more 

than 500 patients have been treated between January-September, 2014. In Mikaelyan Institute 

of Surgery more than 300 patients underwent surgery in 2013 and approximately 400 patients 

underwent surgery in 2014 years. These figures include all patients, who were in different 

stages of the disease. Majority of patients have at least start C1 disease by the time they visit 

these hospitals. Treatment options for varicose veins in these medical centers include 
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conservative treatment (compression therapy and medical treatment), sclerotherapy, and 

endovenous laser ablation. 

Our preliminary assessment showed that the number of patients, who come to these 

hospitals for a consultation, is larger than the number of patients who undergo surgery. 

2.2.1 Definition of Cases 

Cases were patients with varicose veins and diagnosed with venous leg ulcers, (stages 

C5 or C6 based on CEAP classification), ≥ 18 years old, who have underwent surgery for 

venous ulcer treatment in Vladimir Avagian Medical Center or Mikaelyan Institute of 

Surgery during 2013-2014 years. 

2.2.2 Definition of Controls 

Controls were patients with varicose veins and without venous leg ulcers (stages C1-

C4), ≥ 18 years old, who have underwent surgery for varicose veins treatment in Vladimir 

Avagian Medical Center and Mikaelyan Institute of Surgery during 2013-2014 years.  

Based on the number of patients across the two medical centers, the sample size was 

distributed between Vladimir Avagian Medical Center and Mikaelyan Institute of Surgeryin a 

ratio of 2:1. Thus, 50 cases and controls were selected from Vladimir Avagian Medical 

Center and30 cases and controls came from Mikaelyan Institute of Surgery, for a total of 160 

study participants.  

Cases and controls will be frequency matched on the year of surgery.  

2.2.3 Exclusion Criteria 

Exclusion criteria for both cases and controls were any other conditions that could also 

lead to ulcers in lower limbs. These conditions include heart failure, arterial diseases (causing 

arterial ulcers), diabetes (causing neuropathic/ischemic ulcers), pressure ulcers and malignant 

or inflammatory ulcers. Patients were excluded based on the answers to a screening question 

during the telephone interview and by reviewing medical records. The additional exclusion 
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criteria for both cases and controls were the absence of contact information and inability to 

speak Armenian. 

2.2.4 Sampling strategy 

All patients with disease stages C1-C4 (controls) and C5-C6 (cases) who had their 

surgery in years 2013-2014 at either clinic and have medical charts constitute the sampling 

frame. We aimed to oversample study participants from the most recent year. To do this, we 

separated medical charts by stage (C5-C6 for cases and C1-C4 for controls) and by year. It 

was expected that there will be more patients with C1-4 than with C5-6. Starting with the 

year 2014, we included all patients with C5-6. Equal number of controls was selected using 

systematic random sampling from the total number of C1-C4 patients in 2014. Next, all 

eligible C5-C6 patients were selected from 2013. Analogously, equal number of controls was 

selected among eligible 2013 patients.  

2.3 Sample Size 

From the literature review, the prevalence of different risk factors for ulceration was 

estimated to be between 30 and 50% and odds ratios for venous ulcer associated with these 

risk factors ranged between 1.5 and 3.5. Sample size for different combinations of prevalence 

and odds ratio was calculated using the Power and Sample size program (Appendix 6) 
53 

as 

well as manually, using difference in proportions (Appendix 7). The level of significance was 

chosen 0.05, the power to reject the null hypothesis was 0.8 and the ratio of controls to cases 

is 1:1. 

By looking at prevalence and effect size (odds ratio) estimates across risk factors, we 

picked the sample size for a risk factor prevalence of 30% and odds ratio of 2.5.
33

 

These values are conservative and accommodate main predictors of ulceration in our 

research hypothesis. The calculations show that, if the true odds for developing venous ulcer 

in exposed subject relative to unexposed subject is 2.5 and prevalence of the risk factor is 
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30%, the sample size should include 80 cases and 80 controls to allow rejecting the null 

hypothesis that this odds ratio is 1 with probability of 80%.  

Based on previous studies that employed telephone interviews in Armenia, we 

conservatively estimate a response rate of 80% for both cases and controls. Therefore, we 

inflated the required sample size by 20% and sample 96 cases and 96 controls to account for 

potential non-repose. 

2.4 Study Variables 

The dependent (outcome) variable in the study was final clinical diagnosis of presence 

or absence of venous ulcer documented in the medical record and further confirmed by 

telephone interview. 

Independent variables were  age, body mass index (BMI), family history (heredity), 

gender, educational attainment, and some conditions (factors) prior to surgery for both cases 

and control: smoking, alcohol consumption, working habits, sedentary lifestyle, history of 

pregnancy for women, previous leg injuries, history of abdominal tumors or history of deep 

venous thrombosis, hormonal changes, such as history of medications containing estrogen, 

frequent long-distance flights, wearing knee-high socks or stockings with tight elastic, other 

diseases related to legs and feet (flatfoot). Some additional information was taken from 

medical records (presence and the type of reflux, presence of obstruction, the history of 

pulmonary embolism, emphysema) to see the relationships between these factors and the 

outcome variable.  

2.5 Study Instrument 

An interviewer-administered questionnaire was used to conduct the telephone 

interviews with both cases and controls. The questionnaire included a screening question to 

check the participant's eligibility for a study. The structured questionnaire included the 

following main domains: demographics (e.g., age, gender, marital status, education), 
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potential risk factors identified through the literature search (e.g., family history of varicose 

veins, venous ulcers, deep vein thrombosis, pulmonary embolism, reflux, previous leg injury, 

history of medications and treatment, history of pregnancy, height, weight, smoking history, 

alcohol use) questions related to current and past working (occupational) history, and 

physical activity. Questions related to patient‟s history of chronic venous disease and risk 

factors were adapted from the Vein Consult Program, an international survey that was carried 

out in thirteen countries to establish the prevalence of primary chronic venous disease in 

these countries and to compare and improve chronic venous disease management strategies.
54 

Questions related to smoking and alcohol use were adopted from a past household survey in 

Armenia,
47

 and questions about physical activity were adopted from the MUSIC
48

 validated 

questionnaires (Appendix 1). 

Before data collection, the instrument was pre-tested among 4 patients who underwent 

surgery in 2013-2014 years (2 cases and 2 controls) through telephone interviews. The data 

from these patients were not included in the present study. 

2.6 Logistical consideration and tentative timeframe 

Prior to submitting the proposal for IRB approval, thorough literature review was 

conducted to facilitate the development of research methods. Data collection instrument was 

developed using validated questionnaires. Letters describing the purpose of the study and 

asking permission to access patient records were sent to the administrators and the head 

doctors of the hospital. After getting the IRB approval and permission from hospital, medical 

records of patients, from vascular surgery departments of Vladimir Avagian Medical Center 

and Mikaelyan Institute of Surgery for 2013-2014 years was accessed. They provided the 

sampling frame for the study. Patient contact information (names and telephone number) and 

clinical data (information about the surgery) was abstracted from medical records. 
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Double entry and data cleaning were carried-out using SPPS 17 statistical software 

package (SPSS Inc. Released 2008. SPSS Statistics for Windows, Version 17.0. Chicago: 

SPSS Inc.). After recoding and cleaning procedures through sorting and spot-checking, the 

data were transferred into STATA 12 statistical software package (Stata Corp. 2011. Stata  

Statistical Software: Release 12. College Station, TX: Stata Corp LP.) for statistical analysis. 

2.7 Statistical Analysis 

The two main goals of the analysis were 1) to test the associations between deep veins, 

history of leg injury, post thrombotic disease (PTD) and physical inactivity (increased 

average sitting time per day) with increased risk of venous ulceration among adult varicose 

veins patients in Armenia, and 2) to assess whether physical activity (regular exercise) 

modifies the relationship between family history and venous ulceration in adult patients with 

varicose veins in Armenia. 

Descriptive statistics (means and standard deviations for continuous variables and 

frequencies for categorical variables) are presented for controls and cases (Table 1). The 

distribution of potential confounders was compared across cases and controls using T-tests, 

Fisher's exact test or Chi-square tests. Odds ratios and 95% confidence intervals were 

calculated for estimating the strength of associations between the outcome and independent 

variables using logistic regression analysis. The primary predictors of ulceration were vinous 

reflux, history of leg injury, PTD and average sitting time, before surgery. In addition, we 

explored other predictors reported in the literature that were grouped by medical history, 

obstetrics and gynecology history, work history, lifestyle etc.  

In simple logistic regression model, we assessed the relationships between the outcome 

and each independent variable of interest using simple logistic regression models. Multiple 

logistic regression models for the outcome were constructed to estimate the odds ratio of 

outcome for the main predictor controlling for potential confounders. The interactions were 



15 
 

tested at 0.05 level of statistical significance to assess effect modification by physical 

activity.  

2.8 Ethical Considerations 

The Institutional Review Board (IRB) within the School of Public Health at the 

American University of Armenia reviewed and approved the study. The data collection 

process started after obtaining the approval. All possible ethical issues of privacy and 

confidentiality were taken into account while conducting the study. All participants were 

included in the study only if they voluntarily agree to participate. The interviewees did not 

receive any incentives. Oral consent was obtained from all participants before telephone 

interview (Appendix 3). Participants were able to skip any of the questions and stop the 

interview at any time. Participants were informed that they were participating in a research on 

risk factors of vein varicose and they were not exposed to any kind of risk. The study did not 

include personal and sensitive questions. Personal information about the participants was 

available only to the research team and will not be used for other purposes. The paper journal 

forms (Appendix 4) that include the phone numbers of the participants were destroyed 1 

week after the completion of the last interview. All participants were provided with AUA 

CHSR telephone numbers in case of study-related concerns or other questions.  

3. RESULTS 

3.1 Response Rate 

The target was to identify 192 potential participants for our study (96 contacts in each 

group), so that in case of any non-response we come up with 160 complete interviews (80 

interviews in each group). For that purpose, we originally obtained 213 medical records out 

of which21 patients did not meet the inclusion criteria: 5 patients had diabetes (4 cases and 1 

control), 2 (1 case and 1 control) were <18 years old, and 14 (6 cases and 8 controls) were not 

residents of Armenia (they were from Russia or Georgia). Subsequently, we obtained the 
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phone numbers of the remaining 192 potential participants. From those192 participants, the 

study could not contact 29 subjects (17 cases and 12 controls) due to various reasons (wrong 

phone numbers, non-existing phone number, absence of telephone number, being out of city, 

or no answer). As a result, 163 potential participants remained and after contacting first 161 

participants (1 participant from control group refused to participate, because of poor health 

conditions), the sample size was complete with 80 cases and 80 controls. The response rate 

was calculated out of the contacted and eligible patients, which was 100% for cases and 99% 

for the controls.  

3.2 Descriptive Statistics  

Table 1 shows the descriptive statistics by case-control status. There were more females 

than males in both groups: about 72.50 % (n=58) of cases and 85.00 % (n= 68) of controls 

were women.  Cases were on average older than controls with mean age of 53.86 years old 

(SD=11.09) versus 39.20 years old (SD =9.78) respectively (p-value =<0.001). The two 

groups were significantly different by weight and by BMI; the average weight in cases was 

86.36 kg (SD= 12.69) and for controls 72.54 (SD=14.12). The average BMI in cases was 

31.55 kg/m
2
 (SD=5.05) and in controls 26.42 kg/m

2
 (SD=4.76). Control group included more 

people, who are currently employed (45.00% vs. 81.25 % in cases). Higher proportion of 

controls compared to the cases reported doing regular exercises (30.00% vs. 6.00% in cases, 

p-value<0.001).  

The majority of controls reported using hormonal contraceptives (10.00 % vs. 1.00% of 

the cases, p-value =0.013). About 50.00% of cases and 5.00% of controls reported having 

personal history of deep vein thrombosis in lower limbs. More people with hypertension were 

in the case group (65.00 %) than in control group (26.25 %). History of lower limb oedema 

(lymphedema) was reported more frequently in cases (61.25 %) than in controls (18.75 %). 
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Similarly, physically hard work before surgery was reported in 65.00 % of cases and 33.75 % 

of controls.  

Cases also reported having history of leg injury more often (48.75 %) than controls (12.50 

%). Fracture and deep aperture were reported more often as a type of the leg injury among 

cases (20.00 % and 15.00 %).  

Cases and controls were statistically significantly different with respect to the age, level 

of education, average weight, BMI, current employment status, regular exercising before 

surgery, hormonal contraceptive‟s use, menopause, personal history of DVT, hypertension, 

systolic and diastolic blood pressure, oedema in lower limb, physically hard work, history of 

leg injury and the type of the leg injury (Table 1).   

3.3 Simple Logistic Regression Analysis 

Table 2 presents the results of simple logistic regression analysis to assess crude 

association between venous ulceration status and independent variables. 

The estimated crude OR of the association between the participant‟s BMI and venous ulcer in 

lower limbs was 1.16 (95% CI: 1.13-1.40) indicating that each kg/m
2 increase in the 

participant's BMI the odds of developing venous ulcer in lower limbs increased by estimated 

16% . 

Estimated crude OR of venous ulceration associated with physically hard work before 

surgery was 3.65 (95 % CI:  1.89-7.02). 

History of leg injury was significantly associated with the risk of having venous ulcer in 

lower limbs compared to participants who did not have leg injury:  those with the history of 

leg injury had 6.66 (95% CI: 3.00 -14.77) times higher odds of having venous ulcer in lower 

limbs compared to those, who did not have leg injury. 
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History of abdominal tumor was significantly associated with the risk of having venous 

ulcer in lower limbs compared to participants who did not have: those with the history of 

abdominal tumor had 4.53 times (95% CI: 1.22-16.80) higher odds of having venous ulcer in 

lower limbs compared to those, who did not have. 

The estimated crude OR of the association between the participant‟s history of personal 

DVT and probable venous ulcer in lower limbs was 19.00 (95% CI: 6.32-57.09) indicating 

that those participants have 19.00 times increased odds of developing venous ulcer in lower 

limbs. 

The estimated crude OR of the association between the participant‟s history of DVT in 

relatives and venous ulcer in lower limbs was 2.34 (95% CI: 1.13-4.86) indicating that those 

participants have 2.34 times increased odds of developing venous ulcer in lower limbs. 

The estimated crude OR of the association between the participant‟s history of venous 

ulcer in relatives and venous ulcer in lower limbs was 2.85 (95% CI: 1.04-7.79) indicating 

that participants, who had relatives with the history of venous ulcer have 2.85 times increased 

odds of developing venous ulcer in lower limbs compared to those who did not have relatives 

with the history of venous ulcer. 

Hypertension in patients was significantly associated with the risk of having venous 

ulcer in lower limbs compared to participants who did not have hypertension: those with 

hypertension had 5.22 times (95% CI: 2.64-10.30) higher odds of having venous ulcer in 

lower limbs compared to those, who were not hypertensive patients. 

History of oedema in patients was significantly associated with the risk of having venous 

ulcer in lower limbs compared to participants who did not have oedema: those with the 

oedema had 6.85 times (95% CI: 3.33-14.09) higher odds of having venous ulcer in lower 

limbs compared to those without oedema history. 
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The estimated crude OR of the association between the participant‟s age and venous 

ulcer in lower limbs was 1.13 (95% CI: 1.09-1.18) indicating that each year increase in the 

participant's age the odds of developing venous ulcer in lower limbs increased by 13%. 

Presence of reflux in general was associated with the risk of having venous ulcer in 

lower limbs: patients with the reflux in veins were 2.27 times (95% CI: 1.08-4.78) more 

likely to have venous ulcer in lower limbs than patients without reflux in veins. 

Presence of reflux in deep veins was significantly associated with the risk of having 

venous ulcer in lower limbs: patients with the reflux in deep veins were 4.71 times (95% CI: 

1.98-11.20) more likely to have venous ulcer in lower limbs than patients without reflux in 

deep veins. 

Reflux in superficial veins was negatively associated with the risk of having venous 

ulcer in lower limbs: those with the reflux in superficial veins had 80.00% lower odds of 

venous ulceration (95% CI: 56.00% to 91.00% lower odds). 

Inflammation of joints was statistically significantly associated with the risk of having 

venous ulcer in lower limbs: Patients with inflammation of joints had 2.33 times (95% CI: 

1.01-5.39) higher odds of having venous ulcer in lower limbs, compared to patient, who did 

not have inflammation of joints. 

3.3.1 Testing for Confounders 

Tables 3.1, 3.2 and 3.3 present the results of simple logistic regression for the 

associations of the ulceration status with covariates as well as the associations of the main 

predictors: PTD reflux in deep veins, average sitting time before the surgery, history of the 

leg injury, and regular exercise before the surgery with the covariates of interest.   

As shown in Table 3.1 BMI, age, physically hard work, hypertension and history of 

oedema are statistically significantly associated with ulceration status and PTD. Therefore, 

they were treated as confounders in the analyses.  Analogously, BMI hypertension, history of 
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oedema and age are statistically significantly associated with venous ulceration status and 

reflux in deep veins indicating that these variables are confounders.   

Table 3.2 shows that age is statistically significantly associated with ulceration status 

and average sitting time before the surgery. The results also showed that BMI and age are 

statistically significantly associated with venous ulceration status and regular exercise 

indicating that these variables are confounders.   

Shown in Table 3.3 physically hard work, history of abdominal tumor, age, hypertension 

and history of inflammation of joints are all statistically significantly associated with venous 

ulceration status and history of leg injury indicating that these variables are confounders. 

3.4 Effect Modification 

We tested effect modification by including the appropriate interaction terms between a) 

regular exercise and family history of varicose veins, and b) regular exercise and family 

history of PTD, but they were not significant at 0.05 level. 

3.5 Multiple Logistic Regression Analysis 

Multiple logistic regression models were fit to estimate the adjusted odds of venous 

ulceration for the main risk factors controlling for BMI, hypertension, physically hard work, 

age, and history of abdominal tumor, inflammation of joints and history of oedema. After 

adjusting for the confounders, history of PTD was positively associated with the outcome 

with the estimated adjusted OR of 14.90 (95 % CI 3.95-56.19).  

Average sitting time by hours per day also was significantly associated with higher odds 

of venous ulceration; estimated adjusted OR is1.32 per every additional hour of sitting time 

(95 % CI 1.08-1.61) (Table4). 

Reflux in deep veins was associated with 3.58 times higher odds of venous ulceration 

(95 % CI 1.23-10.31), after controlling for the confounders in the model.  
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Regular exercise was reported to be a protective factor from venous ulceration. It was 

reported  that participants, who were doing regular exercise before the surgery (≥ 5 days per 

week) had 74% lower odds of developing probable venous ulcer in lower limbs (95 % CI: 

10% to 92% lower) compared to those, who were not doing regular exercise before the 

surgery, after controlling for the confounders in the model. We looked also at the duration of 

the regular exercise, to find out the safe duration level of doing regular exercise by creating 

linear splines, but there was no enough data and variability to look at change in slope with 

linear splines, after controlling for the confounders in the model.  

After adjusting for the confounders, history of leg injury was positively associated with 

the outcome with the estimated adjusted OR of 3.12 (95 % CI 1.18-8.23).  

Our final multiple logistic model for each primary predictor listed in hypothesis 1, 

included the predictor itself and the variables that were identified by confounding 

diagnostics. We were not concerned with building the best model for the outcome, but rather 

by estimating the adjusted (unconfounded) relationship between each of the primary 

predictors and the outcome.  

4. DISCUSSION 

4.1 Limitations of the study 

The student investigator was aware of the participant‟s case and control status which 

might lead to a potential interviewer bias as the process of measuring the exposure was not 

independent from the case-control status. 

4.2 Strengths of the study 

This was a first attempt to investigate risk factors for venous ulceration in varicose vein 

patients in Armenia. All phone interviews and medical record reviews were done by one 

student investigator to increase the consistency in data collection. 
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Cases and controls were selected by systematic random selection. The same data sources 

were used to identify both cases and controls which increased the confidence that the cases 

and controls were coming from the same base population and the groups were comparable. 

More participants (both cases and controls) were selected from 2014 year. 

The study team used the combination of validated questionnaires to form the final 

questionnaire. The final questionnaire was pretested. 

 As both cases and controls were patients with varicose veins selected from the same 

hospital and differed only by the history of lower limb ulceration selection bias is reduced in 

our study.  

 To minimize the recall bias we attempted to collect as much information from medical 

records on possible risk factors as possible instead of relying on the patient‟s recall. 

4.3 Main findings 

The presents study investigated the characteristics of venous disease and other factors 

associated with an increased risk of ulceration as well as factors that modify the 

relationships between family history and ulceration among adult varicose veins patients in 

Armenia, who are  18 years old. 

This case-control study investigated associations of venous ulceration is varicose vein 

patients and post thrombotic diseases, venous uncertain and reflux in deep veins, venous 

uncertain and the history of leg injury, venous ulceration and average sitting time (physical 

inactivity), as well as regular exercises as an effect modifier between family history and 

venous ulceration. The differences between the ORs from different studies are most likely 

due to sampling variations, the adjustment for different factors and/or differences in 

characteristics of the study populations.  The results shows that post-thrombotic diseases, the 

history of leg injury, reflux in deep veins and average sitting time were statistically associated 

with venous ulceration, after controlling for potential confounders.  
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Regular exercise was found to be protective factor from venous ulceration, after 

controlling for confounders (age, BMI). The study suggested that participants, who were 

doing regular exercise before the surgery (≥ 5 days per week) had 74% lower odds of 

developing probable venous ulcer in lower limbs (95 % CI: 10% to 92% lower) compared to 

those, who were not doing regular exercise before the surgery. Our findings contradict to the 

findings of another case control study done in the United Kingdom with 120 cases and 120 

controls. This study did not find significant association between physical exercise and venous 

ulceration as a protective factor (OR=0.07). The reason might be that in the United Kingdom 

study, very similar level of doing physical exercise was reported between two groups and 

they compared those findings for the age group 35-45 years old.
18

 In our study controls 

reported doing more regular exercise compared to cases. However, our findings are consistent 

with another dual case-control conducted in the United Kingdom, which included 93 cases, 

129 controls with varicose veins and 113 general population control patients. This study 

reports that the results of doing physical exercise were statistically significant between cases 

and controls with varicose veins, but the study does not provide OR and 95 % CI to compare 

them with our findings.
39

 Another  cross-sectional study done in Serbia and it included 278 

patients with venous ulceration and 1401 patients with varicose veins but without the venous 

ulceration also reported statistically significant association of doing physical exercise 

between cases and controls (p<0.001).
44

 Our finding should be confirmed in future studies in 

similar populations of patients.  

Our study also looked at the history of PTD as a risk factor for developing venous ulcer in 

varicose veins patients. The study suggested that the odds of developing venous ulcers was 

14.90 times higher in participants with the history of PTD compared to those without the 

history of PTD (95 % CI 3.95-56.19), after controlling for potential confounders. 

Interestingly, other studies did not look at PTD as a risk factors, but instead they reported that 
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deep vein thrombosis were significantly associated with venous ulceration (PTD is a severe 

complication of deep vein thrombosis).
18,44,49,50

 So our study was different in terms of looking 

at PTD asa risk factor for venous ulceration. This finding should be confirmed in future 

studies in similar populations of patients.  

The finding about the association between average sitting time and venous ulceration was 

consistent with the results of other studies, reporting that physical inactivity (prolonged 

sitting) was significantly associated with venous ulceration in lower limb.
18,44 

In the present 

study, the average sitting time per day was identified as a risk factor for venous ulceration, as 

the estimated adjusted OR was 1.32 per every hour of sitting time (95 % CI 1.08-1.61), after 

controlling for potential confounder (age).  

Presence of reflux in deep veins was also identified as a risk of having venous ulcer in 

lower limbs: patients with the reflux in deep veins were 3.58 times (95% CI: 1.23-10.31) 

more likely to have probable venous ulcer in lower limbs than patients without reflux in deep 

veins, after controlling for the confounders in the model (age, BMI, hypertension and the 

history of oedema). This findings are consisted with many other studies, which report that 

reflux in deep veins is a risk factor for developing venous ulcers in lower limb.
18,44,46,51

 

This study confirmed that the history of leg injury is a risk factor for developing venous 

ulcer in varicose veins patients. This finding was consistent with another dual-case control 

study conducted in Boston, Massachusetts (in General Surgical Clinic of Boston and the 

Boston University Medical Center) and included overall 335 eligible candidates (OR=4.7 in 

group with venous ulcers compared to patients with varicose veins and OR=2.4 in group with 

venous ulcers compared to general clinic control group).
39

 Our study suggested that the odds 

of developing venous ulcers was 3.12 times higher in participants with the history of leg 

injury compared to those without the history of leg injury (95 % CI 1.18-8.23), after 
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controlling for potential confounders (age physically hard work, abdominal tumor, 

inflammation of joints and hypertension). 

5. Recommendations 

The study recommends conducting further studies: 1) to better understand the 

relationships between the duration of regular exercise and venous ulceration. 2) To better 

understand other possible risk factors for venous ulcer development among varicose vein 

patients in Armenia. 3) To raise awareness of health professionals as well as general 

population about the problem of venous ulcers and how to delay/prevent the development of 

the disease by changing the life style (doing regular exercise, avoid sedentary activities, using 

compression stockings etc.).  

6. Conclusion 

The presented case-control study was the first one investigating the problem of venous 

ulceration and potential risk factors as well as protective factors for its development among  

people  18 years old living in Armenia. Overall the results of our investigation were 

consistent with previous studies. Our case-control study has demonstrated that reflux in deep 

veins, the history of the leg injury, the history of PTD and physical inactivity (average sitting 

time) are risk factors for venous ulceration in patients with varicose veins.   

Also our study concluded that regular exercise protects varicose veins patients from 

venous ulceration in lower limb. 
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Table 1. Descriptive Statistics by Cases and Controls 

Characteristic  p – value 

Cases 

(n=80) 

Controls 

(n=80) 

Gender, n (%) 

        Male 

        Female 

 

22 (27.50) 

58 (72.50) 

 

12 (15.00) 

68 (85.00) 

 

 

0.053 

Age, years 

Mean (SD) 

Median  

Min & Max 

 

53.86 (11.09) 

56.50 

25-80 

 

39.20 (9.78) 

38.50 

23-71 

 

 

 

<0.001 

Marital status, n (%) 

Single 

Married 

Widowed 

Divorced/Separated 

 

6 (7.50) 

68 (85) 

4 (5.00) 

2 (2.50) 

 

15 (18.75) 

61 (75.25) 

2 (2.50) 

2 (2.50) 

 

 

 

 

0.156 

Level of education, n (%) 

8 years or less 

10 years 

Professional technical 

Institute/University 

 

2 (2.50) 

16 (20) 

42 (52.50) 

20 (25.00) 

 

1 (1.25) 

4 (5.00) 

30 (37.50) 

45 (56.25) 

 

 

 

 

<0.001 

Weight, kg 

Mean (SD) 

Median  

Min & Max 

 

86.36 (12.69) 

86.50 

58-117 

 

72.54 (14.12) 

70.00 

50-130 

 

 

 

<0.001 

Height, cm 

Mean (SD) 

Median  

Min & Max 

 

165.74 (7.38) 

163.00 

150 -182 

 

165.69 (6.49) 

164.50 

155-185 

 

 

 

0.964 

BMI (kg/m
2
) 

Mean (SD) 

Median  

Min & Max 

 

31.55 (5.05) 

30.59 

22.04 -44.63 

 

26.42 (4.76) 

25.28 

17.93-43.03 

 

 

 

<0.001 

Household monthly income (AMD), 

n (%) 

<  50,000  

50,000 - 100,000          

100,001 - 200,000     

200,001 - 300,000           

>300,000 

 

 

1 (1.25) 

6 (7.50) 

30 (37.50) 

26 (32.50) 

17 (21.25) 

 

 

1 (1.25) 

6 (7.50) 

28 (35.00) 

32 (40.00) 

13 (16.25) 

 

 

 

 

 

 

0.868 

Current employment status 

Employed 

Unemployed 

Student 

 

15 (18.75) 

65 (81.25) 

0 (0) 

 

36 (45) 

42 (52.50) 

2 (2.50) 

 

 

 

<0.001 

Number of people living in the 

household 

Median  

        p25& p75 

 

 

4.50 

3-6 

 

 

5.00 

4-6 

 

 

 

0.794 
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Lifestyle 

Smoking status before surgery, n 

(%) 

Yes 

        No 

 

 

13 (16.25) 

67 (83.75) 

 

 

12 (15.00) 

68 (85.00) 

 

 

 

0.828 

Smoking years 

Mean (SD) 

Median  

        Min & Max 

 

25.46 (10.67) 

30.00 

10-43 

 

9.00 (4.53) 

9.00 

3-20 

 

 

 

0.001 

Number of cigarettes 

Mean (SD) 

Median  

        Min & Max 

 

16.69 (10.04) 

20.00 

2-40 

 

19.75 (9.76) 

20.00 

2-40 

 

 

 

0.449 

History of flatfoot, n (%) 

Yes 

        No 

 

6 (7.50) 

74 (92.50) 

 

14 (17.50) 

66 (82.50) 

 

 

0.092 

Regular exercise (≥ 5 days per 

week), before surgery, n (%) 

Yes 

No 

 

 

5 (6.25) 

75 (93.75) 

 

 

24 (30.00) 

56 (70.00) 

 

 

 

<0.001 

Type of the regular exercise, n (%) 

Walking 

Jogging 

 

5 (6.25)  

0 (0.00) 

 

23 (28.75) 

1 (1.25) 

 

 

<0.001 

Duration of doing regular exercise, 

hours 

Mean (SD) 

Median  

        Min & Max 

 

 

0.28 (0.07) 

0.33 

0.17-0.33 

 

 

0.45 (0.30) 

0.33 

0.17-1.5 

 

 

 

 

0.221 

Average sitting before surgery, 

hours  

Mean (SD) 

Median  

        Min & Max 

 

 

5.41 (1.95) 

5.00 

2-12 

 

 

4.11 (2.04) 

4.00 

1-10 

 

 

 

 

<0.001 

Average standing time before 

surgery, hours 

Mean (SD) 

Median  

        Min & Max 

 

 

8.03 (2.32) 

8.00 

4-14 

 

 

6.51 (2.04) 

6.50 

3-12 

 

 

 

 

<0.001 

Alcohol use before surgery, n (%) 

Yes 

        No 

 

42 (52.50) 

38 (47.50) 

 

41 (51.25) 

39 (48.75) 

 

 

0.874 

Alcohol use frequency, n (%) 

2 or 3 times per week 

≥ 3 times per week 

1 time in a month 

< 1 time in a month 

 

1 (1.25) 

7 (8.75) 

34 (42.50) 

0 (0.00) 

 

2 (2.50) 

4 (5.00) 

27 (33.75) 

8 (10.00) 

 

 

 

 

0.041 

 Work history   

Physically hard work, before 

surgery, n (%) 
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       Yes 

        No 

52 (65.00) 

28 (35.00) 

27 (33.75) 

53 (66.25) 

 

<0.001 

Working hours per week, before 

surgery 

Mean (SD) 

        Median  

        Min & Max 

 

 

56.04 

48.00 

16-126 

 

 

40.35 

38.00 

15-77 

 

 

 

<0.001 

Work tempo, before surgery, n (%) 

High 

Modest 

Low 

         Varying 

 

40 (50.00) 

11(13.75 ) 

7 (8.75 ) 

2 (2.50 ) 

 

10 (12.50) 

23 (28.75 ) 

12 (15.00 ) 

9 (11.25 ) 

 

 

 

<0.001 

 Family history   

Personal history of DVT in lower 

limbs, n (%) 

  Yes 

  No 

 

 

40 (50.00) 

40 (50.00) 

 

 

4 (5.00) 

76 (95.00) 

 

 

 

<0.001 

History of varicose veins in relatives, 

n (%) 

         Yes 

         No 

 

 

46 (57.50) 

34 (42.50) 

 

 

58 (72.50) 

22 (27.50) 

 

 

 

0.047 

History of superficial thrombosis in 

relatives, n (%) 

Yes 

         No 

 

 

12 (15.00) 

68 (85.00) 

 

 

16 (20.00) 

64 (80.00) 

 

 

 

0.765 

History of pulmonary embolism in 

relatives, n (%) 

Yes 

          No 

 

 

8 (10.00) 

72 (90.00) 

 

 

2 (2.50) 

78 (97.50) 

 

 

 

0.098 

History of venous ulcer in relatives, 

n(%) 

Yes 

No 

 

 

15 (18.75 ) 

65 (81.25 ) 

 

 

6 (7.50 ) 

74 (92.50 ) 

 

 

0.035 

History of DVT in relatives 

Yes 

          No 

 

28 (35.00) 

51 (65.00 ) 

 

15 (18.75 ) 

65 (81.25 ) 

 

 

0.040 

 Other diseases   

History of abdominal tumor, n (%)   

Yes 

No 

 

12 (15.00 ) 

68 (85.00 ) 

 

3 (3.75 ) 

77 (96.25) 

 

 

0.027 

History of flatfoot, n (%) 

 Yes 

         No 

 

6 (7.50) 

74 (92.50) 

 

14 (17.50) 

66 (82.50) 

 

 

0.092 

Only for  women 

Hormonal contraceptives, before 

surgery (among females), n (%) 

Yes 

No 

 

 

1 (1.25) 

57 (71.25) 

 

 

8 (10.00) 

60 (75.00) 

 

 

 

0.013 
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Menopause (among females), n (%) 

Yes 

No 

 

40 (50.00) 

18 (22.50) 

 

15 (18.75) 

53 (66.25) 

 

 

< 0.001 

History of pregnancy, n (%) 

Yes 

        No 

 

53 (66.25) 

5 (6.25) 

 

62 (77.50) 

6 (7.50) 

 

 

0.156 

Number of children, before surgery,  

Mean (SD) 

Median  

        Min & Max 

 

 

2.72 (.79) 

3.00 

1-5 

 

 

2.18 (.93) 

2.00 

0-5 

 

 

 

 

0.001 

Medical history 

History of hypertension, n (%) 

         Yes 

  No 

 

52 (65.00) 

28 (35.00) 

 

21 (26.25) 

59 (73.75) 

 

 

<0.001 

Systolic BP (mm Hg) 

Mean (SD) 

Median  

Min & Max 

 

86.36 (12.69) 

86.50 

100-200 

 

72.54 (14.12) 

70.00 

90-220 

 

 

 

<0.001 

Diastolic BP (mm Hg) 

Mean (SD) 

Median  

Min & Max 

 

83.13 (8.66) 

80.00 

60-100 

 

77.5 (8.42) 

80.00 

60-110 

 

 

 

<0.001 

History of lower limb oedema 

(lymphedema), n (%)  

Yes 

No 

 

 

49 (61.25) 

31 (38.75) 

 

 

15 (18.75) 

65 (81.25) 

 

 

 

<0.001 

Inflammatory joint disease 

Yes 

No 

 

20 (25.00 ) 

60 (75.00 ) 

 

10 (12.50) 

70 (87.50) 

 

 

0.043 

Presence of reflux 

Yes 

No 

 

66 (82.50 ) 

14 (17.50 ) 

 

54 (67.50) 

26 (32.50) 

 

 

0.028 

Types of reflux  

Deep 

Superficial 

Perforator 

Combined 

 

32  (40.00) 

20 ( 25.00) 

1 (1.25 ) 

13 (16.25 ) 

 

9 (11.25) 

37 (46.25) 

4 (5.00 ) 

4 (5.00 ) 

 

 

 

 

<0.001 

Presence of obstruction, n (%) 

         Yes 

         No 

 

21 (26.25) 

59 (73.75) 

 

16 (20.00) 

64 (80.00) 

 

 

0.348 

Type of the obstruction, n (%) 

Thrombophlebitis 

Phlebothrombosis 

Acute thrombosis 

Combined (thrombophlebitis and 

phlebothrombosis) 

 

15 (18.75) 

1 (1.25) 

4 (5.00) 

1 (1.25) 

 

12 (15.00) 

2 (2.50) 

2 (2.50) 

0 (0.00) 

 

 

 

 

0.763 
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Chi square test was used for identifying p-values of gender, presence of reflux, type of 

reflux, work tempo, level of education, the history of leg injury, type of the leg injury, current 

employment status, menopause for women, history of pregnancy, hypertension, history of 

oedema, personal history of DVT, physically hard work, presence of obstruction, history of 

COPD, history of PTD, varicose veins in relatives, alcohol use, alcohol use frequency and 

inflammation of joints. 

Fisher’s exact test was used to compare categorical variables for marital status, income, 

hormonal contraceptive use, history of DVT in relatives, ulcer history in relatives, history of 

superficial vein thrombosis, regular exercise, pulmonary embolism in relatives, type of 

COPD, history of abdominal tumor, flatfoot, smoking status before surgery, pulmonary 

embolism in patient, type of obstruction, history of CHD, type of the regular exercise. 

T-test was used for all continues variables to identify p-values.  

History of COPD, n (%) 

         Yes 

         No 

 

19 (23.75) 

61 (76.25 ) 

 

13 (16.25) 

67 (83.75) 

 

 

0.236 

Type of the COPD, n (%) 

Emphysema 

Chronic bronchitis 

 

2 (2.50) 

17 (21.25) 

 

0 (0.00) 

13 (16.25) 

 

 

0.287 

History of PTD, n (%) 

         Yes 

         No 

 

43 (53.75) 

37 (46.25) 

 

5 (6.25) 

75 (93.75) 

 

 

<0.001 

History of pulmonary embolism, n 

(%) 

         Yes 

         No 

 

 

1 (1.25) 

79 (98.75) 

 

 

0 (0.00) 

(100.00) 

 

 

 

1.000 

History of CHD, n (%) 

         Yes 

         No 

 

1 (1.25) 

79 (98.75) 

 

0 (0.00) 

80 (100.00) 

 

 

1.000 

 Leg injury   

History of leg injury, n (%) 

Yes 

No 

 

39 (48.75) 

41 (51.25) 

 

10 (12.50) 

70 (87.50 ) 

 

 

<0.001 

Not able to use the leg after the 

injury, days 

Mean (SD) 

Median  

        Min & Max 

 

 

55.79 (58.68) 

30 

7-240 

 

 

42.31 (60.78) 

30 

10 -240 

 

 

 

 

0.480 

Type of the leg injury, n (%) 

Fracture 

Deep aperture  

Burn  

Squeezed leg  

Joint dislocation  

Bone crack 

 

16 (20.00) 

12 (15.00) 

3 (3.75) 

4 (5.00) 

2 (2.50) 

2 (2.50) 

 

2 (2.50) 

4 (5.00) 

3 (3.75) 

1 (1.25) 

0 (0.00) 

0 (0.00) 

 

 

 

 

 

 

<0.001 
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Table 2. Simple logistic regression analysis of risk factors for developing venous 

ulceration  

Variable Association between ulceration status and 

covariates 

OR CI P-value 

 

Socio demographic 

BMI  (kg/m2) 1.26    1.13-1.40 <0.001 

Age, years 1.13 1.09-1.18 <0.001 

Number of children 2.07 1.30-3.28 0.002 

 

Lifestyle 

Regular  exercise (≥ 5 days per 

week), before surgery 

No 

Yes 

 

 

1.00 

0.16 

 

 

 

.06-.43 

 

 

 

<0.001 

Average sitting time per day, before 

surgery (per hour) 

 

3.67 

 

1.90-7.07 

 

<0.001 

Average standing time, before 

surgery (per hour) 

1.39 1.17-1.62 <0.001 

Smoking years 1.40 1.01-1.95 0.042 

Alcohol frequency 0.53 0.22-1.29 0.162 

 

Leg injury 

History of leg injury 

No 

Yes 

 

1.00 

6.66 

 

 

3.00 -14.77 

 

 

<0.001 

 

Other diseases 

History of abdominal tumor   

                                     No 

                                     Yes 

 

1.00 

4.53 

 

 

1.22-16.80 

 

 

0.024 

 

Family history 

History of personal DVT  

No 

Yes 

 

1.00 

19.00 

 

 

6.32-57.09 

 

 

<0.001 

History of DVT in relatives 

No 

Yes 

 

1.00 

2.34 

 

 

1.13 -4.86 

 

 

0.022 

History of varicose veins in relatives 

No 

Yes 

 

1.00 

0.51 

 

 

0.26-1.00 

 

 

0.049 
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History of venous ulcer in relatives  

                                     No 

                                     Yes 

 

1.00 

2.85 

 

 

1.04-7.79 

 

 

0.042 

 

Work history 

Working hours per week, before 

surgery 

2.59 1.42-4.71 0.002 

High work tempo  

                                    No 

                                    Yes 

 

1.00 

8.8 

 

 

3.67-21.11 

 

 

<0.001 

Modest work tempo  

                                    No 

                                    Yes 

 

1.00 

0.3 

 

 

0.13-0.71 

 

 

0.006 

Physically hard work, before surgery 

No 

Yes 

 

1.00 

3.65 

 

 

1.89-7.02 

 

 

<0.001 

 

Medical history, obstetrics and gynecology history 

Presence of reflux             

No 

Yes 

 

1.00 

2.27 

 

 

1.08-4.78 

 

 

0.031 

Reflux in deep veins  

No 

Yes 

 

1.00 

4.71 

 

 

1.98-11.20 

 

 

<0.001 

Reflux in superficial veins 

No 

Yes 

 

1.00 

0.20 

 

 

0.91-0.44 

 

 

<0.001 

History of oedema           

No 

Yes 

 

1.00 

6.85 

 

 

3.33-14.09 

 

 

<0.001 

Hypertension                   

                                   No 

                                   Yes 

 

1.00 

5.22 

 

 

2.64-10.30 

 

 

<0.001 

Inflammation of joints     

                                   No 

                                  Yes 

 

1.00 

2.33 

 

 

1.01-5.39 

 

 

0.047 

History of post thrombotic disease 

(PTD) 

No 

Yes 

 

 

1.00 

17.43 

 

 

 

6.35 -47.84 

 

 

 

<0.001 
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Table 3.1 Simple Logistic Regression: Testing for confounding looking at the association between patient characteristics and the 

outcome status, ulceration, and the main predictors, PTD and reflux in deep veins.  

 

Variable Association between ulceration status 

and covariates 

Association between PTD and 

covariates 

Association between reflux in deep 

veins  and covariates 

OR CI P-value OR CI P-value OR CI P-value 

BMI (kg/m2)  

1.26 

 

1.13-1.39 

 

<0.001 
 

1.12 

 

1.05-1.20 

 

0.001 

 

1.20 

 

1.03-1.18 

 

0.004 

Physically hard work , before surgery 

No 

Yes 

 

1.00 

3.65 

 

 

1.89-7.02 

 

 

<0.001 

 

1.00 

2.77 

 

 

1.36-5.63 

 

 

0.005 

 

1.00 

1.61 

 

 

0.75-3.45 

 

 

0.223 

History of abdominal tumor   

No 

Yes 

 

1.00 

4.53 

 

 

1.22-16.80 

 

 

0.024 

 

1.00 

2.22 

 

 

0.75-6.54 

 

 

0.148 

 

1.00 

0.70 

 

 

0.17-2.81 

 

 

0.616 

History of DVT in relatives 

No 

Yes 

 

1.00 

2.34 

 

 

1.13 -4.86 

 

 

0.022 

 

1.00 

2.04    

 

 

0. 98-4.26 

 

 

0.058      

 

1.00 

2.26 

 

 

0.98-5.18 

 

 

0.054 

History of venous ulcer in relatives 

No 

Yes 

 

1.00 

2.85 

 

 

1.04-7.79 

 

 

0.042 

 

1.00 

1.52  

 

 

0.58-3.97 

 

 

0.389      

 

1.00 

1.18 

 

 

0.40-3.54 

 

 

0.764 

Hypertension                   

No 

Yes 

 

1.00 

5.22 

 

 

2.64-10.30 

 

 

<0.001 

 

1.00 

3.04  

 

 

1.50-6.16 

 

 

0.002      

 

1.00 

2.29 

 

 

1.06-4.98 

 

 

0.036 

History of oedema           

No 

Yes 

 

1.00 

6.85 

 

 

3.33-14.09 

 

 

<0.001 

 

1.00 

3.82    

 

 

1.88-7.79 

 

 

<0.001      

 

1.00 

3.01 

 

 

1.37-6.59 

 

 

0.006 

Age(years) 

 

1.13 1.09-1.18 <0.001 1.05    1.02-1.08 0.001      1.04 1.01- 1.07 0.008 

Inflammation of joints     

No 

Yes 

 

1.00 

2.33 

 

 

1.01-5.39 

 

 

0.047 

 

1.00 

1.46 

 

 

0.63-3.36 

 

 

0.380      

 

1.00 

1.11 

 

 

0.44-2.79 

 

 

0.829 
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Table 3.2 Simple Logistic Regression: Testing for confounding looking at the association between patient characteristics and the 

outcome status, ulceration, and the main predictors: average sitting time before the surgery and, regular exercise before the surgery.  

 

Variable Association between ulceration status and 

covariates 

Association between average sitting time 

before the surgery and covariates 

Association between regular exercise 

(≥ 5 days per week)  and covariates 

OR CI P-value OR CI P-value OR CI P-value 

BMI  (kg/m2) 

 

 

1.26 

 

1.13-1.39 

 

<0.001 
 

1.04 

 

0.98-1.10 

 

0.215 
 

0.85 

 

0.78-.93 

 

<0.001 

Physically hard work , before surgery 

No 

Yes 

 

1.00 

3.65 

 

 

1.89-7.02 

 

 

<0.001 

 

1.00 

0.91 

 

 

0.49-1.69 

 

 

0.760      

 

        1.00 

0.67   

 

 

0.30-1.53 

 

 

0.344 

History of abdominal tumor   

                                  No 

       Yes 

 

1.00 

4.53 

 

 

1.22-16.80 

 

 

0.024 

 

1.00 

1.36     

 

 

0.46-4.04 

 

 

0.577      

 

1.00 

1.14    

 

 

0.30-4.36 

 

 

0.844 

History of DVT in relatives 

No 

Yes 

 

1.00 

2.34 

 

 

1.13 -4.86 

 

 

0.022 

 

1.00 

0.98 

 

 

0.49-1.99 

 

 

0.962      

 

1.00 

1.26    

 

 

0.52-3.04 

 

 

0.611 

History of venous ulcer in relatives  

                                  No                                                              

                                  Yes 

 

1.00 

2.85 

 

 

1.04-7.79 

 

 

0.042 

 

1.00 

1.92 

 

 

0.73-5.05 

 

 

0.189       

 

1.00 

0.44    

 

 

0.09-2.00 

 

 

0.286 

Hypertension                   

No 

Yes 

 

1.00 

5.22 

 

 

2.64-10.30 

 

 

<0.001 

 

1.00 

1.70 

 

 

0.91-3.20 

 

 

0.099      

 

1.00 

0.57   

 

 

0.24-1.32 

 

 

0.188 

History of oedema           

No 

Yes 

 

1.00 

6.85 

 

 

3.33-14.09 

 

 

<0.001 

 

1.00 

1.70 

 

 

0 .89-3.23 

 

 

0.108      

 

1.00 

0.51    

 

 

0.21-1.23 

 

 

0.137 

Age (years) 

 

1.13 1.09-1.18 <0.001 1.04 1.01-1.06 0.008      0.95    0.91-.98 0.006 

Inflammation of joints     

                                 No 

                                 Yes 

 

1.00 

2.33 

 

 

1.01-5.39 

 

 

0.047 

 

1.00 

2    

 

 

0.87-4.61 

 

 

0.104      

 

1.00 

0.27    

 

 

0.06-1.22 

 

 

0.089 
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Table 3.3 Simple Logistic Regression: Testing for confounding looking at the association between patient characteristics and the 

outcome status, ulceration, and the main predictors: the history of leg injury 

 

Variable Association between ulceration status and covariates Association between the history of leg injury and 

covariates 

OR CI P-value OR CI P-value 

BMI  (kg/m2) 

 

 

1.26 

 

1.13-1.39 

 

<0.001 
 

1.05 

 

0.99-1.11 

 

0.102 

Physically hard work , before surgery 

No 

Yes 

 

1.00 

3.65 

 

 

1.89-7.02 

 

 

<0.001 

 

1.00 

2.56 

 

 

1.27-5.16 

 

 

0.008 

History of abdominal tumor   

                                  No 

                                  Yes 

 

1.00 

4.53 

 

 

1.22-16.80 

 

 

0.024 

 

1.00 

5.44 

 

 

1.74-16.96 

 

 

0.004 

History of DVT in relatives 

No 

Yes 

 

1.00 

2.34 

 

 

1.13 -4.86 

 

 

0.022 

 

1.00 

0.85 

 

 

0.39-1.85 

 

 

0.681 

History of venous ulcer in relatives        

   No                                                              

   Yes 

 

1.00 

2.85 

 

 

1.04-7.79 

 

 

0.042 

 

1.00 

1.15 

 

 

0.43-3.08 

 

 

0.773 

Hypertension                   

No 

Yes 

 

1.00 

5.22 

 

 

2.64-10.30 

 

 

<0.001 

 

1.00 

1.96 

 

 

0.99-3.87 

 

 

00054      

History of oedema           

No 

Yes 

 

1.00 

6.85 

 

 

3.33-14.09 

 

 

<0.001 

 

1.00 

1.92 

 

 

0.97-3.81 

 

 

0.061 

Age (years) 

 

1.13 1.09-1.18 <0.001 1.07 1.04-1.11 < 0.001 

Inflammation of joints     

No 

Yes 

 

1.00 

2.33 

 

 

1.01-5.39 

 

 

0.047 

 

1.00 

2.38 

 

 

1.05-5.38 

 

 

0.038 
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Table 4. Multiple logistic regressions for each main exposure adjusted for confounders 

(Hypotheses testing) 

Variables (by case-

control status) 

Unadjusted Adjusted Confounders  

(adjusted) 

Regular  exercise 
1
 

OR 

(95% CI) 

p-value 

 

0.16 

0.06-0.43 

<0.001 

 

0.26 

0.08-0.90 

0.034 

 

age, BMI
 

Reflux in deep veins 2 

OR 

(95% CI) 

p-value 

 

5.26   

2.30-12.03 

<0.001 

 

3.58 

1.23-10.31 

0.019 

 

age, BMI, 

hypertension and 

oedema 

History of post 

thrombotic disease 

(PTD) 3 

OR 

(95% CI) 

p-value 

 

 

 

17.43 

6.35 -47.84 

<0.001 

 

 

 

14.90 

3.95-56.19 

0.001 

 

age, BMI, 

hypertension, 

oedema and history 

physically hard work
 

Average sitting time per 

day, before surgery, 

hours per day 4 

OR 

(95% CI) 

 p-value 

 

 

 

1.40 

1.17-1.66 

<0.001 

 

 

 

1.32 

1.08-1.61  

0.006 

 

 

age
 

History of leg injury 5 

OR 

(95% CI) 

 p-value 

 

6.66 

3.00 -14.77 

<0.001 

 

3.12 

1.18-8.23 

0.022 

age, physically hard 

work, abdominal 

tumor, inflammation 

of joints and 

hypertension 
 

1
Multiple logistic regression included regular exercise age, BMI 

2
Multiple logistic regression included reflux in deep veins age, BMI, hypertension and 

oedema 

3
Multiple logistic regression included PTD, age, BMI, hypertension, oedema and history 

physically hard work 

4
 Multiple logistic regression included average sitting time before the surgery and age 

5
Multiple logistic regression included history of leg injury, age, physically hard work, 

abdominal tumor, inflammation of joints and hypertension. 
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 Appendix 1. Questionnaire (English version) 

 

Patient's ID__/____     Start of the interview___________________

  

Date of the interview____________day/month/year End of the interview____________________ 

 

The coding for ID Number 

Digit 0 Patients with varicose vein and the history of 

venous leg ulcers (Cases) 

Digit 1 Patients with varicose vein and without the 

history of venous leg ulcers (Controls) 

 

Screening question 

1) Have you been diagnosed with any of those 

conditions before surgery? 

□ a) Diabetes 

□ b) Heart Failure  

□ c) Any type of arterial diseases 

□ d) Pressure ulcer 

□ e) Malignant or inflammatory ulcers (ulcers 

caused by inflammation) 

□ f)  None of the above 

 

 

 

□1) Yes- thank participant and finish the 

interview 

 

□2) No-  Go to the next question 

 

I. Socio-demographic questions 

2) From what part of Armenia you are? 

 

□1) Yerevan 

□ 2) Aragatsotn  

□3) Ararat  

□ 4) Armavir 

□5) Gegharkunik 

□ 6) Kotayk 

□ 7) Lori 

□ 8) Shirak 

□ 9) Syunik 

□10) Tavush 

□11) Vayots Dzor 
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3) What is your gender? 

 

□ 1) Male 

□ 2) Female 

4) Date of birth ___________(day/month/year) 

  5) What is your completed educational level?  □ 1)  School (8 years or less)  

□ 2) School (10 years)  

□ 3) Professional technical (10-13)  

□ 4) Institute/ University  

□ 5) Post-graduate 

6) Are you currently employed? □ 1) Employed 

□ 2) Unemployed 

□ 3) Student 

□ 4) Other _________________ 

7) What is your current marital status? □ 1) Single 

□ 2) Married  

□ 3) Widowed  

□ 4) Divorced/Separated 

8) On average, what is your household income 

per month? 

□ 1) Less than 50,000 drams 

□ 2) From 50,000 - 100,000 drams 

□ 3) From 100,001 - 200,000 drams 

□ 4) From 200,001 - 300,000 drams  

□ 5) Above 300,000 drams 

 

9) How many people live in your family, 

including you?  

________ 

 

10) What was your average weight at the time 

of surgery in kg?  

1) ___________ 

□ 88. Don‟t know  

11) What is your average height in cm? 1) ____________  

□ 88. Don‟t know 

 

 

 

 



43 
 

II. Family history 

 

III. Pregnancy History  

18) Have you ever been pregnant? □ 1) Yes 

□ 2) No 


Go to the question #21 

19) How many times did you give birth? _________ times 

20) How many times did you give birth before 

surgery? 

 

__________ times 

 

 

12) Have your mother, father or siblings ever 

been diagnosed with varicose veins? 

□ 1) Yes____________ (specify who) 

□ 2) No 

□ 88. Don‟t know  

13) Have you ever been diagnosed with deep 

venous thrombosis in your lower limbs? 

□ 1) Yes 

□ 2) No 

14) Have your father or mother ever had deep 

vein thrombosis in lower limbs?                  

 

□ 1) Yes____________ (specify who) 

□ 2) No 

 □ 88. Don‟t know  

15) Have your father or mother ever had   

superficial vein thrombophlebitis in lower 

limbs?                

□ 1) Yes____________ (specify who) 

□ 2) No 

□ 88. Don‟t know 

16) Have your father or mother ever had    

pulmonary embolism? (obstruction of blood 

vessel in lungs)                

 

□ 1) Yes____________ (specify who) 

□ 2) No 

□ 88. Don‟t know 

17) Have your father or mother ever had venous 

ulcer in lower limbs?                

 

□ 1) Yes____________ (specify who) 

□ 2) No 

□ 88. Don‟t know 
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IV. Hormonal treatment and contraceptives use 

21) (Women only) Were you taking hormonal 

contraceptives before surgery? 

□ 1) Yes 


Go to the question #24 

□ 2) No  

22) (Only for women not taking contraceptives)  

 

Are you in menopause?  

 

 

□ 1) Yes 

□ 2) No 


Go to the question #24 

23) If YES, if you were you taking hormone 

replacement therapy before surgery? 

□ 1) Yes___________(specify the type of 

therapy) 

□ 2) No 

 

 

V. Lifestyle 

24) Did you practice regular exercise (at least 5 

days a week), before surgery? 

□ 1) Yes 

□ 2) No 


Go to the question #27 

25) On average, how much time per day did you 

spend on regular physical activities? 

_________ Hours/day 

26) On average, how much time per day did you 

spend sitting, before surgery? 

_________ Hours/day 

27) On average, how much time per day did you 

spend standing, before surgery? 

_________ Hours/day 

28) Have you ever smoked cigarettes? □ 1) Yes 

□ 2) No 


Go to the question #33 

29) How long have you been smoking? 

 

_____________ years 

30) Do you currently smoke? □ 1) Yes 

□ 2) No 

31) Were you a smoker before surgery? □ 1) Yes 

□ 2) No


Go to the question #33 

32) On average, how many cigarettes you were 

smoking per day? 

___________ 
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33) Do you use drinks containing alcohol? □ 1) Yes 

□ 2) No 


Go to the question #36 

34) Were you using drinks containing alcohol 

before surgery with varicose veins? 

□ 1) Yes 

□ 2) No 


Go to the question #36 

35) On average, how often were you drinking 

having at least 1 glass of wine, can/bottle of beer, 

shot of liquor, whiskey or vodka, or mixed drinks? 

□ 1) Never 

□ 2) 2 or 3 times per week 

□ 3) 3 or more times per week 

□4) 1 time in a month  

□5) Other__________ 

□ 99 Refusal 
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VI. Working habits 

 

36) What was your occupation before surgery?  

 

□ 1) Employed  

□ 2) Unemployed 


Go to the question #40 

□ 3) Student  

□ 4) Retired 


Go to the question #40 

□ 5) Housewife


Go to the question #40 

37) What were your normal working hours in 

your job before surgery? 

□  1) Day work (between 6:00 to 18:00) 

□  2) Evening work (between 18:00 to 22:00) 

□ 3) Night work (between 22:00 to 6:00) 

□ 4) Other______________ 

38) How many hours per week you were 

working before surgery? 

_________________ hours 

□ 88. Don‟t know 

39) What was typical tempo in your job on 

normal working day, before surgery? 

□  1) A high and constant work tempo thorough 

the whole day 

□  2) A modest and even work tempo thorough the 

whole day 

□  3) A low and constant work tempo thorough the 

whole day 

□  4) A varying work tempo with certain periods 

of high tempo, and others with modest and low 

tempo during work days 

□  5) Other___________________ 

□  99 Refusal 

40) How often did you perform a physically 

hard work before surgery either at home or in 

working place which required continuous 

muscle tension or forced position  before 

surgery? 

 

 

___________per week 

 

VII. Previous leg injury 

41) Have you ever had a leg injury due to any 

accident, before surgery? 

□ 1) Yes___________ (specify the type of injury) 

□ 2) No 

42) How long you were not able to move your leg 

after the injury? 
_______________ days 
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VIII. History of diseases 

43) Have you ever been diagnosed with flatfoot?  

□ 1) Yes 

□ 2) No 

44) Have you ever been diagnosed with 

abdominal tumor? 

 

□ 1) Yes 

□ 2) No 

 

 

IX. Additional questions. 

45) Were you having long distance flights before 

surgery? 

□ 1) Yes 

□ 2) No


Go to the question #48 

 

46) How many times per year on average? 

 

_____________ per year 

47) Were you wearing knee high socks or 

stocking with tight elastic before 

surgery/diagnosing with varicose veins? 

□ 1) Yes 

□ 2) No 

48) ONLY FOR CASES 

Did your leg ulcer reoccur after the surgery? 

□ 1) Yes 

□ 2) No 

 

 

Exclusion criteria based on medical record information  

49) Was a patient diagnosed by any of the 

following conditions at a time of surgery 

□ a) diabetes 

□ b) heart Failure  

□ c) arterial diseases 

□ d) pressure ulcer 

□ e) malignant or inflammatory ulcers 

□ f)  none of the above 

 

 

 

□ 1) Yes 

□ 2) No 
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Information based on Duplex scanning, abstracted form patient’s medical record 

50) Presence of reflux □ 1) Yes 

□ 2) No 

51) Type of reflux □ 1) Deep 

□ 2) Superficial 

□ 3) Perforator 

□ 4) Combined________________(specify) 

52) Presence of obstruction(at the time of 

surgery) 

□ 1) Yes 

□ 2) No 

53) History of obstruction, before the surgery 

(PTD-post thrombotic disease/syndrome) 

□ 1) Yes 

□ 2) No 

54) History of chronic obstructive pulmonary 

disease (COPD) 

□ 1) Yes 

□ 2) No


Go to the question #55 

55) Type of COPD □ 1) Emphysema 

□ 2) Chronic bronchitis 

□3) Both (emphysema and chronic bronchitis) 

 

56) History of patient's pulmonary embolism □ 1) Yes 

□ 2) No 

57) History of inflammation of joints (arthritis: 

osteoarthritis, rheumatoid arthritis) 

□ 1) Yes ________________(specify the type) 

□ 2) No 

□ 3) Other________________ 

 

58) History of coronary heart diseases (CHD) □ 1) Yes ________________(specify the type) 

□ 2) No 

□ 3) Other________________ 

 

59) History of hypertension □ 1) Yes 

□ 2) No 

□ 3) Other________________ 
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60) History of any other type of surgery □ 1) Yes ________________(specify the type) 

□ 2) No 

□ 3) Other________________ 

 

61) History of lower limb oedema □ 1) Yes 

□ 2) No 

62) Other disease □ 1) Yes ________________(specify) 

□ 2) No 
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ՏԱՐԲԵՐԱԿՄԱՆ ՀԱՄԱՐ * _________ Հարցման սկիզբը (ժամ)______ (րոպե)______  

Հարցման օր/ամիս/տարի__________ Հարցման ավարտը (ժամ)______ (րոպե)______ 

 

Կոդավորման համար ID  

 

Թիվ 0 

 

Հիվանդներ՝ երակային վարիկոզով և ոտքի 

երակային խոցի պատմությունով (դեպքեր)  

 

 

Թիվ 1 Հիվանդներ՝ երակային վարիկոզով, առանց 

ոտքի երակային խոցի պատմության 

(համեմատության խումբ) 

 

 

Սկրինինգ հարցեր 

Դուք եղե՞լ եք ախտորոշված հետևյալ 

խնդիրներից որևէ մեկով մինչև 

վիրահատությունը 

□ ա) Շաքարախտ 

□ բ) Սրտային անբավարարություն 

□ գ) Զարկերակային որևէ հիվանդություն 

□ դ) Պառկելախոց 

□ ե) Չարորակ գոյացություն կամ 

բորբոքային խոցեր (բորբոքման 

պատճառով առաջացած խոց) 

□ զ) Վերը նշվածներից ոչ մեկը 

  

 

□ 1) Այո, շնորհակալություն հայտնել 

մասնակցին և ավարտել հարցազրույցը  

 

□ 2) Ոչ - Անցնել հաջորդ հարցին 
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I. Ժողովրդագրական տվյալներ 

2) Հայաստանի ո՞ր մասից եք 

 

□ 1) Երևան  

□ 2) Արագածոտն 

□ 3) Արարատ 

□ 4) Արմավիր  

□ 5) Գեղարքունիք  

□ 6) Կոտայք  

□ 7) Լոռի  

□ 8) Շիրակ  

□ 9) Սյունիք  

□ 10) Տավուշ  

□ 11) Վայոց Ձոր 

3) Ձեր ծննդյան թիվը: _________________ (օր/ամիս/տարի) 

4) Ձեր սեռը □ 1) Արական 

□ 2) Իգական 

5) Ինչ՞ կրթություն ունեք □ 1) Դպրոց (8 տարի և քիչ)  

□ 2) Դպրոց (10 տարի)  

□ 3) Միջնակարգ մասնագիտական (10-13)  

□ 4) Ինստիտուտ/Համալսարան  

□ 5) Հետդիպլոմային 

6) Դուք ներկայումս աշխատում ե՞ք: □1) Աշխատում եմ 

□ 2) Չեմ աշխատում 

□ 3) Ուսանող եմ 

□ 4) Այլ _________________ 

7) Ինչպիսի՞նն է ձեր ամուսնական 

կարգավիճակը ներկայումս: 

□ 1) Չամուսնացած 

□ 2) Ամուսնացած  

□ 3) Այրի  
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□ 4) Ամուսնալուծված 

8)  Որքա՞ն  է ձեր ընտանիքի միջին ամսական 

եկամուտը:  

□ 1) 50,000 դրամից քիչ 

□ 2) 50,000 - 100,000 դրամ 

□ 3) 101,000 - 200,000 դրամ 

□ 4) 201,000 - 300,000 դրամ 

□ 5) Ավելի քան 300,000 դրամ 

 

9) Ձեզ հետ միասին քանի՞ մարդ է ապրում 

ձեր ընտանիքում: 

 

____________________ 

 

10) Ինչա՞ն էր ձեր միջին քաշը, մինչև 

վիրահատությունը /կգ. 

1) ___________  

□ 88. Չգիտեմ  

 

11) Ինչա՞ն է ձեր հասակը /սմ.  

 

1) ____________  

□ 88. Չգիտեմ  
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II. Ընտանեկան (ժառանգականության) պատմություն 

12) Արդյո՞ք Ձեր մայրը, հայրը,եղբայրները 

կամ քույրերը երբևէ ախտորոշվել  են 

երակների վարիկոզ հիվանդությամբ  

□ 1) Այո____________ (նշեք ով)  

□ 2) Ոչ  

□ 88. Չգիտեմ  

13) Երբևէ ախտորոշված եղե՞լ եք ստորին 

վերջույթների խորը երակային տրոմբոզով 

□ 1) Այո  

□ 2) Ոչ  

 

14) Արդյո՞ք Ձեր մայրը, հայրը,եղբայրները 

կամ քույրերը երբևէ  ունեցել են  ստորին 

վերջույթների  խորը երակային տրոմբոզ  

□ 1) Այո ____________ (նշեք ով)  

□ 2) Ոչ  

□ 88. Չգիտեմ  

 

15) Արդյո՞ք Ձեր մայրը, հայրը,եղբայրները 

կամ քույրերը երբևէ  ունեցել են  ստորին 

վերջույթների մակերեսային երակի 

թրոմբոֆլեբիտ  

□ 1) Այո ____________ (նշեք ով)  

□ 2) Ոչ  

□ 88. Չգիտեմ  

 

16) Արդյո՞ք Ձեր մայրը, հայրը,եղբայրները 

կամ քույրերը երբևէ  ունեցել են  թոքային 

էմբոլիա (թոքերի արյան անոթի խցանում) 

□ 1) Այո ____________ (նշեք ով)  

□ 2) Ոչ  

□ 88. Չգիտեմ  

 

17) Արդյո՞ք Ձեր մայրը, հայրը,եղբայրները 

կամ քույրերը երբևէ  ունեցել են  ստորին 

վերջույթների երակային խոց   

□ 1) Այո ____________ (նշեք ով)  

□ 2) Ոչ  

□ 88. Չգիտեմ  
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III. Հղիության պատմություն 

18) Դուք երբևէ հղի եղե՞լ եք □ 1) Այո  

□ 2) Ոչ 


 Անցնել հարց #21 

19) Քանի՞ անգամ եք ծննդաբերել _________ անգամ 

20) Քանի՞ անգամ եք ծննդաբերել  մինչև 

վիրահատությունը 

_________ անգամ 

 

IV. Հորմոնալ բուժում և հակաբեղմնավորիչների օգտագործում 

21) (միայն կանանց) Օգտագործու՞մ էիք 

արդյոք հորմոնալ հակաբեղմնավորիչներ 

մինչև վիրահատությունը  

□ 1) Այո 


 Անցնել հարց #24 

□ 2) Ոչ 

22) (միայն կանանց հանար, ովքեր չեն 

օգտագործում հակաբեղմնավորիչներ) 

Դուք դաշտանադադարի շրջանու՞մ եք 

□ 1) Այո  

□ 2) Ոչ 


 Անցնել հարց #24 

23) Եթե ԱՅՈ,  ստանու՞մ էիք արդյոք 

հորմոնային փոխարինման թերապիա, 

մինչև վիրահատությունը  

□ 1) Այո ___________ (նշել թերապիայի  

տեսակը) 

□ 2) Ոչ 

 

V. Ապրելակերպ 

24)  Արդյո՞ ք դուք զբաղվել եք կանոնավոր 

մարմնամարզությամբ (շաբաթական 

նվազագույնը 5 անգամ), մինչև 

վիրահատությունը  

□ 1) Այո  

□ 2) Ոչ 


 Անցնել հարց #27 

25) Միջին հաշվով որքա՞ ն ժամանակ էիք 

ծախսում  օրական կանոնավոր 

ֆիզիկական վարժությունների վրա 

 

_________ Ժամ / օր 

26) Միջին հաշվով որքա՞ ն ժամանակ էիք 

օրական ծախսում նստած, մինչև 

վիրահատությունը 

_________ Ժամ / օր 



55 
 

 27) Միջին հաշվով որքա՞ ն ժամանակ էիք 

օրական ծախսում կանգնած, մինչև 

վիրահատությունը 

_________ Ժամ / օր 

28) Երբևէ ծխախոտ ծխե՞լ եք □ 1) Այո  

□ 2) Ոչ 


 Անցնել հարց #33 

29) Որքա՞ն ժամանակ եք ծխել ________ տարի 

30) Դուք ներկայումս ծխու՞մ եք □ 1) Այո  

□ 2) Ոչ 

31) Դուք ծխո՞ղ էիք մինչև 

վիրահատությունը  

□ 1) Այո  

□ 2) Ոչ 


 Անցնել հարց #33 

32) Քանի՞ գլանակ էիք ծխում մեկ օրում ____________ հատ 

33) Դուք օգտագործու՞ մ եք ալկոհոլ 

պարունակող ըմպելիքներ  

 

□ 1) Այո  

□ 2) Ոչ 


 Անցնել հարց #36 

34) Օգտագործու՞մ էիք արդյոք ալկոհոլ 

պարունակող ըմպելիքներ, մինչև 

վիրահատությունը  

□ 1) Այո  

□ 2) Ոչ 

35) Միջինը, որքա՞ն հաճախ էիք խմում, 

առնվազն 1 բաժակ գինի, մեկ շիշ 

գարեջուր, մեկ ըմպանակ լիկյոր, վիսկի, 

օղի, կամ խառը խմիչքներ 

□  1) Երբեք  

□  2) 2 կամ 3 անգամ մեկ շաբաթում  

□  3) 3 և ավելի անգամ մեկ շաբաթում  

□  4) 1 անգամ ամսվա մեջ  

□  5) Այլ______________________ 

□ 99. Մերժում 

 



56 
 

VI. Աշխատանքային պայմանները 

36) Ո՞րն էր Ձեր զբաղմունքը մինչև 

վիրահատությունը 

□ 1) Աշխատանք ունեցող 

□ 3) Գործազուրկ 

Անցնել հարց #40 

□ 4) Ուսանող 

□ 5) Թոշակառու 

Անցնել հարց #40 

□ 6) Տնային տնտեսուհի

Անցնել հարց #40 

37) Որո՞նք էին Ձեր նորմալ 

աշխատանքային ժամերը, նախքան 

վիրահատությունը 

□ 1) Ցերեկային աշխատանք (6:00-ից 18:00)  

□ 2) Երեկոյան աշխատանք (18:00-ից 22:00)  

□ 3) Գիշերային աշխատանք (22:00-ից 6:00)  

□ 4) Այլ______________________ 

 

38) Շաբաթական քանի՞ ժամ էիք 

աշխատում նախքան վիրահատությունը  

 

 

____________________ Ժամ 

□88. Չգիտեմ 

 

39) Ինչպիսի՞նն էր Ձեր աշխատանքի 

տեմպը սովորական աշխատանքային 

օրվա ընթացքում, նախքան 

վիրահատությունը  

 

□ 1)  Բարձր և հաստատուն տեմպ ամբողջ 

օրը 

□ 2) Միջին և հավասար տեմպ օրվա 

ընթացքում 

□ 3) Ցածր և հաստատուն տեմպ ամբողջ օրը 

□ 4) Փոփոխվող տեմպ, արագ, միջին և ցածր 

տեմպ օրվա ընթացքում 

□ 5) Այլ______________________ 

□ 99. Մերժում 

40) Որքա՞ն հաճախ էիք  Դուք կատարում 

ֆիզիկական ծանր աշխատանք՝ տանը կամ 

աշխատանքի վայրում, որը պահանջում էր 

շարունակական մկանային լարվածություն, 

կամ լարված (ճնշված) դիրք, նախքան 

վիրահատությունը  

 

□ 1) Այո  

□ 2) Ոչ 
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VII. Նախկինում ունեցած ոտքի վնասվածք 

41)  Դուք ունեցե՞լ եք ոտքի վնասվածք՝ որևէ 

պատահարի պատճառով, նախքան 

վիրահատությունը 

□ 1) Այո___________ (նշել տեսակը 

վնասվածք)   

□ 2) Ոչ 

42) Որքա՞ն ժամանակ Դուք չեիք 

կարողանում շարժել ձեր ոտքը 

վնասվածքից  հետո 

_______________ օր 

 

 

VIII. Հիվանդությունների պատմություն 

43) Դուք երբևէ ախտորոշվե՞լ եք 

հարթաթաթությամբ  

 

□ 1) Այո  

□ 2) Ոչ  

 

44) Դուք երբևէ ախտորոշվե՞լ եք  

որովայնային ուռուցքով  

 

□ 1) Այո  

□ 2) Ոչ 

 

 

IX. Հավելյալ հարցեր 

45) Արդյո՞ք ունենում էիք միջքաղաքային 

չվերթներ, նախքան վիրահատությունը  

 

□ 1) Այո  

□ 2) Ոչ 


 Անցնել հարց #48 

46) Մեկ տարվա ընթացքում միջինը քանի՞ 

անգամ 

________  անգամ մեկ տարվա ընթացքում 

 

47) Կրու՞մ էիք ծնկից բարձր գուլպաներ 

կամ ամուր էլաստիկ զուգագուլպաներ, 

նախքան վիրահատությունը 

□ 1) Այո  

□ 2) Ոչ 

48) ՄԻԱՅՆ ԴԵՊՔԵՐԻ ՀԱՄԱՐ 

 Արդյո՞ք վիրահատությունից հետո Ձեր 

ոտքի խոցը կրկնվել է 

□ 1) Այո  

□ 2) Ոչ 
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Բացառման չափանիշ հիմնված բժշկական քարտի տեղեկատվության վրա 

49) Հիվանդն ախտորոշված եղել է հետևյալ  

հիվանդություններից որևէ  մեկով,  նախքան 

վիրահատությունը 

 

□ ա) Շաքարախտ 

□ բ) Սրտային անբավարարություն 

□ գ) Զարկերակային հիվանդություններ 

□ դ) Ճնշումային խոց 

□ ե) Չարորակ կամ բորբոքային խոցեր 

□ զ) Վերը նշվածներից ոչ մեկը 

 

 

 

 

□ 1) Այո  

□ 2) Ոչ 

 

Ինֆորմացիա՝ Դուպլեքս սկանավորման հիման վրա, վերցված հիվանդի բժշկական 

քարտից 

50) Հետհոսքի առկայություն □ 1) Այո  

□ 2) Ոչ 

51) Հետհոսքի տեսակը □ 1) Խորը 

□ 2) Մակերեսային 

□ 3) Պերֆորանտ 

□ 4) Համակցված______________(նշել, թե 

որը) 

52) Խցանման առկայություն 

վիրահատությունից անմիջապես առաջ 

□ 1) Այո  

□ 2) Ոչ 

53) Խցանման առկայություն նախկինում 

(ՀԹՀ-հետթրոմբոտիկ հիվանդություն) 

□ 1) Այո  

□ 2) Ոչ 

54) Թոքային քրոնիկ խանգարումների 

հիվանդության պատմություն (COPD) 

 

□ 1) Այո  

□ 2) Ոչ 


 Անցնել հարց #55 
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55) COPD տեսակը  

 

 

□ 1) Էմֆիզեմա 

□ 2) Քրոնիկ բրոնխիտ 

□ 3) Երկուսն էլ (Էմֆիզեմա և քրոնիկ 

բրոնխիտ), 

56) Հիվանդի թոքային զարկերակների 

էմբոլիան պատմություն 

 

□ 1) Այո ______________(նշել տեսակը) 

□ 2) Ոչ 

□ 3) Այլ________________ 

57) Հոդաբորբի (արտրիտ) պատմություն, 

(ոսկրահոդաբորբ, ռևմատոիդ արտրտ) 

 

□ 1) Այո ______________(նշել տեսակը) 

□ 2) Ոչ 

□ 3) Այլ________________ 

58) Սրտի՝ արյան պսակաձև (կորոնար) 

շրջանառության խանգարման 

հիվանդությունների պատմություն (CHD) 

 

□ 1) Այո ______________(նշել տեսակը) 

□ 2) Ոչ 

□ 3) Այլ________________ 

59) Հիպերտոնայի պատմություն 

 

□ 1) Այո ______________(նշել տեսակը) 

□ 2) Ոչ 

□ 3) Այլ________________ 

60) Ցանկացած այլ տեսակի 

վիրահատության պատմություն 

 

□ 1) Այո ______________(նշել տեսակը) 

□ 2) Ոչ 

□ 3) Այլ________________ 

61) Ստորին վերջույթների այտուցի 

պատմություն 

□ 1) Այո ______________(նշել տեսակը) 

□ 2) Ոչ 

62) Այլ հիվանդություններ □ 1) Այո ______________(նշել տեսակը) 

□ 2) Ոչ 
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Appendix 2. Participant screening form (English version) 

Interviewer’s introduction to the participant 

Good morning/afternoon/evening. My name is Gohar Abelyan and I am a graduate student of the 

Master of Public Health program at the American University of Armenia.  Currently, I am 

working on my master thesis and it is dedicated to the investigation of risk factors of chronic 

ulceration in patients with varicose veins, among adult population in Armenia. I took your 

telephone number from your medical record at the vascular surgery department of the Vladimir 

Avagyan Medical Center/Mikaelyan Institute of Surgery. Could I ask a couple of questions to you 

to see if you can become a participant of this study? All the information that you may provide will 

be confidential.  

 If DOUBGHT 

Explain the purpose and objectives, try to find the reason for refusal and in very accurate and 

polite form convince to participate. Talk about confidentiality and value of his/her answers for the 

survey. WITHOUT ANY PERSISTENCE. 

 If NO 

Thank participant for the time, ask the reason for refusal. 

 If YES 

Thank you. 

1. Have you ever been diagnosed with varicose veins?  

• If YES – go to questions 2  

• If NO – thank and leave 
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Participant screening form (Armenian version) 

Հետազոտվողի սկրինինգային ձև 

Հարցազրուցավարի ներկայացման սցենար` 

Բարև Ձեզ: Իմ անունը Գոհար է և ես Հայաստանի ամերիկյան համալսարանի 

Հանրային առողջապահության բաժնի ավարտական կուրսի ուսանող եմ: Այժմ, ես 

աշխատում եմ իմ մագիստրոսական թեզի վրա և այն նվիրված է Հայաստանի 

չափահաս բնակչության շրջանում երակների վարիկոզով հիվանդների մոտ 

քրոնիկ խոցերի զարգացման ռիսկի գործոնների բացահայտմանը: Ես Ձեր 

հեռախոսահամարը վերցրել եմ Վլադիմիր Ավագյանի անվան բժշկական 

կենտրոնի անոթային վիրաբուժության բաժինի/Միքաելյան վիրաբուժության 

ինստիտուտի Ձեր բժշկական քարտից: Կարո՞ղ եմ ձեզ մի քանի հարց տալ, 

որպեսզի հասկանամ արդյո՞ք կարող եք դառնալ այս հետազոտության մասնակից: 

Ձեր կողմից տրամադրված ինֆորմացիան կմնա անանուն: 

 Երկմտանքի դեպքում` 

Բացատրել հետազոտության իմաստը և նպատակները, զգուշորեն և 

քաղաքավարի փորձեք համոզել նրան մասնակցել հետզոտությանը:Նշեք 

գաղտնիության մասին, և ինչ արժեք ունի նրա մասնակցությունը հետազոտության 

համար:  

ԱՌԱՆՑ  ՈՐԵՎԷ  ՊԱՐՏԱԴՐԱՆՔԻ :  

 Եթե ՈՉ 
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Շնորհակալություն հայտնել մասնակցին և պարզել մերժման պատճառը 

 Եթե ԱՅՈ 

Շնորհակալություն 

1. Դուք երբևէ ախտորոշվե՞լ եք երակների վարիկոզով  

 Եթե ԱՅՈ – անցնել հարց 2 - ին,  

Եթե ՈՉ – Շնորհակալություն հայտնել մասնակցին և ավարտել հարցազրույցը 
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Appendix 3. Oral consent forms (English and Armenian versions) 

American University of Armenia 

Institutional Review Board #1/Committee on Human Research 

Consent form 

Hello.  My name is Gohar and I am a graduate student of the Master of Public Health program at 

the American University of Armenia.  We are conducting a study to investigate risk factors of 

chronic ulceration in patients with varicose veins, among adult population in Armenia. The 

research is conducted among varicose vein patients who undergone surgery at Vladimir Avagyan 

Medical Center and at Mikaelyan Institute of Surgery during 2013-2014. You have been 

randomly selected to participate in this study from this group. Your contact information has been 

obtained from your medical record of the vascular surgery departments of Vladimir Avagyan 

medical center/ Mikaelyan institute of surgery. I would like to ask you to participate in this study 

to share with us some additional details about the course of your disease. 

Your participation in this case study is voluntary. There is no penalty if you refuse to participate 

in this study. Your participation will involve an interview with the duration of 7-10 minutes. You 

can skip any questions you do not want to answer or even stop the interview. Your participation in 

the study poses no risk for you. The information received from you and your medical records is 

important for the study. There is no direct benefit from the participation in this study, but your 

participation will contribute to better understanding the risk factors of developing advanced 

varicose veins, which later could lead to improved management, as well as better prevention or 

delay the development of this complication. The information provided by you and the data 

obtained from the medical records are fully confidential and will be used only for the study. Your 

name, contact information and other identifiable information will not appear on the questionnaire 

and final report. Your contact information will be destroyed upon the completion of data 

collection. If you have any questions about this study you can call to the Associate Dean of the 
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School of Public Health Dr. Varduhi Petrosyan, (37460) 612592. If you feel you have not been 

treated fairly or think you have been hurt by joining the study you should contact Dr. Kristina 

Akopyan, the Human Subject Protection Administrator of the American University of Armenia 

(37460) 61 25 61.  

 Do you agree to participate?  

Thank you. 
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Հայաստանի Ամերիկյան Համալսարան 

Հանրային առողջապահության բաժին 

Գիտահետազոտական էթիկայի թիվ 1 հանձնաժողով 

Իրազեկ համաձայնության ձև 

Բարև Ձեզ: Իմ անունը Գոհար է և ես Հայաստանի Ամերիկյան Համալսարանի Հանրային 

առողջապահության բաժնի ավարտական կուրսի ուսանող եմ: Մերք ներկայումս 

իրականացնում է հետազոտություն, որի նպատակն է Հայաստանի չափահաս 

բնակչության շրջանում երակների վարիկոզով հիվանդների մոտ քրոնիկ խոցերի 

զարգացման ռիսկի գործոնների բացահայտումը: Հետազոտությունն իրականացվում է 

երակային վարիկոզով հիվանդների շրջանում, ովքեր վիրահատվել են Վլադիմիր 

ավագյանի անվան բժշկական կենտրոնում/Միքաելյան վիրաբուժության ինստիտուտում  

2013-2014 թթ.: Դուք պատահականության սկզբունքով ընտրվել եք վիրահատվածների այդ 

խմբից” : Ձեր հեռախոսահամարը վերցվել է Վլադիմիր Ավագյանի անվան բժշկական 

կենտրոնի/ Միքաելյան վիրաբուժության ինստիտուտի  անոթային վիրաբուժության 

բաժինի Ձեր բժշկական քարտից: Ես կխնդրեի ձեզ մասնակցել այս հետազոտությանը մեզ 

հետ կիսելու ձեր հիվանդության մասին լրացուցիչ տվյալներ:  

Ձեր մասնակցությունն այս հետազոտությանը կամավոր է: Ձեզ ոչինչ չի սպառնում, եթե 

Դուք հրաժարվեք մասնակցել այս հետազոտությանը: Ձեր մասնակցությունը ներառում է 

7-10 րոպե տևողությամբ հարցազրույց: Դուք կարող եք հրաժարվել պատասխանել 

ցանկացած հարցի կամ ցանկացած պահի ընդհատել հարցազրույցը: Ձեր 

մասնակցությունը այս հետազոտությանը որևէ վտանգ չի ներկայացնում  Ձեզ համար: Ձեր 

կողմից տրամադրված տվյալները, ինչպես նաև բժշկական  տվյալները կարևոր են 

հետազոտության համար: Այս հարցազրույցին Ձեր  մասնակցությունը չի ենթադրում որևէ 

ուղղակի շահ Ձեր համար, բայց Ձեր մասնակցությունը կարող է օգնել ավելի լավ 
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հասկանալու խորացված երակային վարիկոզի զարգացման ռիսկի գործոնները, որը 

հետագայում կարող է նպաստել բարելավված կառավարման  և այս բարդությունների 

զարգացման կանխմանը կամ հետաձգմանը:  

Ձեր կողմից տրամադրված տվյալները, ինչպես նաև բժշկական տվյալները գաղտնի են 

պահվելու և օգտագործվելու են միայն հետազոտության նպատակով: Ձեր անունը, 

կոնտակտային տվյալները չեն երևալու հարցաթերթիկի, վերջնական զեկույցի մեջ և 

պահպանվելու է գաղտնիության սկզբունքը: Ձեր կոնտակտային տվյալները կոչնչացվեն 

տվյալների հավաքագրումից անմիջապես հետո: 

Այս հետազոտության վերաբերյալ հարցեր ունենալու դեպքում կարող եք կապ հաստատել 

Հանրային առողջապահության բաժնի փոխդեկան Վարդուհի Պետրոսյանի հետ, հետևյալ  

հեռախոսահամարով` (37460) 61 25 92 : Եթե Դուք կարծում եք, որ այս հետազոտությանը 

մասնակցելու ընթացքում Ձեզ լավ չեն վերաբերվել կամ մասնակցությունը Ձեզ վնաս է 

պատճառել, կարող եք զանգահարել Հայաստանի ամերիկյան համալսարանի Էթիկայի 

հանձնաժողովի քարտուղար՝ Քրիստինա Հակոբյանի հետ՝ (37460) 61 25 61 

հեռախոսահամարով: 

 Համաձա՞յն եք մասնակցել: 

Շնորհակալություն: 
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Appendix 4. Journal Form (English version) 

 

Number of 

attendance 
001 002 003 004 005 006 007 

Phone 

Number 
       

Interview  

Date 
       

Disposition 

Codes 
       

 

 

Number of 

attendance 
008 009 010 011 012 013 014 

Phone 

Number 
       

Interview  

Date 
       

Disposition 

Codes 
       

 

 

Number of 

attendance 
015 016 017 018 019 020 021 

Phone 

Number 
       

Interview  

Date 
       

Disposition 

Codes 
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Number of 

attendance 
022 023 024 025 026 027 028 

Phone 

Number 
       

Interview  

Date 
       

Disposition 

Codes 
       

 

 

 

Number of 

attendance 
029 030 031 032 033 034 035 

Phone 

Number 
       

Interview  

Date 
       

Disposition 

Codes 
       

 

 

 

Number of 

attendance 
036 027 038 039 040 041 042 

Phone 

Number 
       

Interview  

Date 
       

Disposition 

Codes 
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Number of 

attendance 
043 044 045 046 047 048 049 

Phone 

Number 
       

Interview  

Date 
       

Disposition 

Codes 
       

 

 

 

Number of 

attendance 
050 051 052 053 054 055 056 

Phone 

Number 
       

Interview  

Date 
       

Disposition 

Codes 
       

 

 

 

Number of 

attendance 
057 058 059 060 061 062 063 

Phone 

Number 
       

Interview  

Date 
       

Disposition 

Codes 
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Number of 

attendance 
064 065 066 067 068 069 070 

Phone 

Number 
       

Interview  

Date 
       

Disposition 

Codes 
       

 

 

 

Number of 

attendance 
071 072 073 074 075 076 077 

Phone 

Number 
       

Interview  

Date 
       

Disposition 

Codes 
       

 

 

 

Number of 

attendance 
078 079 080 081 082 083 084 

Phone 

Number 
       

Interview  

Date 
       

Disposition 

Codes 
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Number of 

attendance 
085 086 087 088 089 090 091 

Phone 

Number 
       

Interview  

Date 
       

Disposition 

Codes 
       

 

 

 

Number of 

attendance 
092 093 094 095 096 097 098 

Phone 

Number 
       

Interview  

Date 
       

Disposition 

Codes 
       

 

 

 

Number of 

attendance 
099 100 101 102 103 104 105 

Phone 

Number 
       

Interview  

Date 
       

Disposition 

Codes 
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Number of 

attendance 
106 107 108 109 110 111 112 

Phone 

Number 
       

Interview  

Date 
       

Disposition 

Codes 
       

 

 

 

Number of 

attendance 
113 114 115 116 117 118 119 

Phone 

Number 
       

Interview  

Date 
       

Disposition 

Codes 
       

 

Disposition Codes 

22.     Valid response (A completed survey is received) 

23.     Incomplete response (Respondent refuses to fully complete the survey) 

24.     Refusal (Respondent refuses to complete the survey) ____specify the reason for refusal (in       

parentheses) 

25.     Temporary disconnect 

26.     No answer 

27.     Busy number 

28.     Non-Armenian speaker 

29.     Call later 

30.     Other______________ (specify) 
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Journal Form (Armenian Version) 

 

 

Փորձերի 

քանակը 001 002 003 004 005 006 007 

Հեռախոսահա-

մարը 
       

Հարցազրուցի 

ամսաթիվը 
       

Դիրքորոշման 

կոդերը 
       

 

 

Փորձերի 

քանակը 008 009 010 011 012 013 014 

Հեռախոսահա-

մարը 
       

Հարցազրուցի 

ամսաթիվը 
       

Դիրքորոշման 

կոդերը 
       

 

 

Փորձերի 

քանակը 015 016 017 018 019 020 021 

Հեռախոսահա-

մարը 
       

Հարցազրուցի 

ամսաթիվը 
       

Դիրքորոշման 

կոդերը 
       

 

 

 



74 
 

Փորձերի 

քանակը 022 023 024 025 026 027 028 

Հեռախոսահա-

մարը 
       

Հարցազրուցի 

ամսաթիվը 
       

Դիրքորոշման 

կոդերը 
       

 

 

 

Փորձերի 

քանակը 029 030 031 032 033 034 035 

Հեռախոսահա-

մարը 
       

Հարցազրուցի 

ամսաթիվը 
       

Դիրքորոշման 

կոդերը 
       

 

 

 

Փորձերի 

քանակը 036 027 038 039 040 041 042 

Հեռախոսահա-

մարը 
       

Հարցազրուցի 

ամսաթիվը 
       

Դիրքորոշման 

կոդերը 
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Փորձերի 

քանակը 043 044 045 046 047 048 049 

Հեռախոսահա-

մարը 
       

Հարցազրուցի 

ամսաթիվը 
       

Դիրքորոշման 

կոդերը 
       

 

 

 

Փորձերի 

քանակը 050 051 052 053 054 055 056 

Հեռախոսահա-

մարը 
       

Հարցազրուցի 

ամսաթիվը 
       

Դիրքորոշման 

կոդերը 
       

 

 

 

Փորձերի 

քանակը 057 058 059 060 061 062 063 

Հեռախոսահա-

մարը 
       

Հարցազրուցի 

ամսաթիվը 
       

Դիրքորոշման 

կոդերը 
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Փորձերի 

քանակը 064 065 066 067 068 069 070 

Հեռախոսահա-

մարը 
       

Հարցազրուցի 

ամսաթիվը 
       

Դիրքորոշման 

կոդերը 
       

 

 

 

Փորձերի 

քանակը 071 072 073 074 075 076 077 

Հեռախոսահա-

մարը 
       

Հարցազրուցի 

ամսաթիվը 
       

Դիրքորոշման 

կոդերը 
       

 

 

 

Փորձերի 

քանակը 078 079 080 081 082 083 084 

Հեռախոսահա-

մարը 
       

Հարցազրուցի 

ամսաթիվը 
       

Դիրքորոշման 

կոդերը 
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Փորձերի 

քանակը 085 086 087 088 089 090 091 

Հեռախոսահա-

մարը 
       

Հարցազրուցի 

ամսաթիվը 
       

Դիրքորոշման 

կոդերը 
       

 

 

 

Փորձերի 

քանակը 092 093 094 095 096 097 098 

Հեռախոսահա-

մարը 
       

Հարցազրուցի 

ամսաթիվը 
       

Դիրքորոշման 

կոդերը 
       

 

 

 

Փորձերի 

քանակը 099 100 101 102 103 104 105 

Հեռախոսահա-

մարը 
       

Հարցազրուցի 

ամսաթիվը 
       

Դիրքորոշման 

կոդերը 
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Փորձերի 

քանակը 106 107 108 109 110 111 112 

Հեռախոսահա-

մարը 
       

Հարցազրուցի 

ամսաթիվը 
       

Դիրքորոշման 

կոդերը 
       

 

 

 

Փորձերի 

քանակը 113 114 115 116 117 118 119 

Հեռախոսահա-

մարը 
       

Հարցազրուցի 

ամսաթիվը 
       

Դիրքորոշման 

կոդերը 
       

 

Դիրքորոշման կոդեր 

22.  Լիարժեք պատասխան (ամբողջական հարցում է կատարվել) 

23.  Ոչ ամբողջական պատասխան (պատասխանողը հրաժարվում է լիարժեք ավարտել 

հարցումը) 

24.  Մերժում (պատասխանողը հրաժարվում է մասնակցել հարցմանը) ____ նշել 

մերժման պատճառը  

25. Ժամանակավորապես անհասանելի է 

26. Պատասխանող չկա 

27. Զբաղված հեռախոսահամար 

28. Հայերենին չտիրապետող անձ 

29. Զանգահարել ուշ 

30. Այլ____________ (նշել) 
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Appendix 5. Summary of reported odds ratios and prevalence of different risk factors for 

developing venous ulcer (from the published literature) 

Risk Factor Prevalence Odds ratio References 

Gender 

male 

 

 

40.3 

58.0 

 

 

1.45 

8.0 

 

 

(36) 

(33) 

Personal history of deep 

venous thrombosis 

 

20.6 

 

3.17 

 

(36) 

 

Personal history of 

superficial venous 

thrombosis 

46.4 1.62 (36) 

 

History of ankle ulcer in 

parents 

29.9 

 

28.9 

3.68 (36) 

 

(33) 

Personal history of 

emphysema or chronic 

obstructive pulmonary 

disease 

12.6 2.56 (36) 

 

Type of reflux 

Deep reflux 

 

Perforator  reflux 

 

Superficial reflux 

Combined reflux 

(superficial + deep) 

 

48.3 

 

26.8 

 

89.6 

41.7 

 

8.29 

 

3.87 

 

1.45 

3.85 

 

(36) 

 

(36) 

 

(55) 

 

 

Total obstruction in deep 

veins 

Both reflux and 

obstruction 

41.6 

 

36.4 

1.82 

 

1.40 

(36) 

 

Personal history of 

diabetes 

27.7 

 

22.6 

1.69 

 

4.3 

(36) 

 

(33) 

Personal history of high 

blood pressure 

68.0 1.47 (36) 

 

Personal history of 

skeletal or joint disease 

in legs 

35.2 1.42 (36) 

 

History of leg injury 30 2.5 (33) 
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Age 

<39 years 

40-54 

55-64 

65+ 

4.3 

24.5 

31.7 

39.6 

1.03 (36) 

 

 

 

 

Family history of 

varicose veins 

42.7  (33) 

BMI 

P1 (<25.0) 

P2 (25.0-29.9) 

P3 (≥30.0) 

 

17.6 

51.5 

30.5 

 

1.44 

1.07 

1.08 

 

(36) 

(33) 

(55) 

Physical inactivity 84.9 2.21 (36) 

 

Smoking 75 1.99 (36) 
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Appendix 6. Sample sizes based on different values for odds ratios and prevalence 

 

Prevalence Odds Ratio 

1.5 2.0 2.2 2.5 3.0 

0.3 425 141 108 79 55 

0.4 387 132 102 76 54 

0.5 387 136 107 80 58 

0.6 420 152 120 92 67 
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Appendix 7. Sample size calculation formula for the difference in proportion 

 

n =
 𝑟+1 

𝑟
∗

 𝑃 ∗ 1−𝑃 ∗( 𝑍 𝛽 +𝑍
∝

2
)2

(𝑃1−𝑃2)2
 

 ¶=0.8 ( Z β) 

 a= 0.05  Za/2=1.96 

 r=1 ( equal # of cases and controls) 

 the proportion of exposed in the control group is 30 % (0.3)  

 OR controls=2.5 

 

The proportion of cases exposed is  

P case.exp=
𝑂𝑅∗𝑃𝑐𝑜𝑛𝑡 .𝑒𝑥𝑝

𝑃𝑐𝑜𝑛𝑡 .exp ∗ 𝑂𝑅 −1 +1
= 

 2.5 ∗(0.3)

 0.3 ∗ 2.5−1 +1
 =0.52 

The average proportion of exposed is 
0.52+0.3

2
 =0.41 

 

n =
 𝑟+1 

𝑟
∗

 𝑃 ∗ 1−𝑃 ∗( 𝑍 𝛽 +𝑍
∝

2
)2

(𝑃1−𝑃2)2  

n = 2 ∗
 0.41 ∗ 1−0.41 ∗(0.8+1.96)2

(0.52−0.3)2  =
3.81

0.048
 =79.375 ≈80 (in each group) 

 

Therefore, n =160 (80 cases, 80 controls) 
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Appendix 8. Task scheduled  

Table 1.Task scheduled (October-December) 

 

 

Task scheduled 

October October November November December 

 

 December 

1-7 8-15 16-23 24-31 1-8 9-16 17-22 23-28 1-7 8-15 16-23 24-31 

Enrich the literature 

review 

            

Sample size 

calculation and 

justification 

  

  

          

 Development of 

the script and the 

consent form 

            

Development of the 

questionnaire 

    

 

        

First draft IRB 

application 

submission to 

Kristina Akopyan 

            

Translation of the 

questionnaire 

            

Send the letters to 

the hospital 

            

Pretest the 

instrument 

            

Take phone 

numbers of  

patients  medical 

record 
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Table 2. Task scheduled (January – April) 

 

 

 

 

Task scheduled 

 

 

January 

 

 

 

January 

 

 

February 

 

 

February 

 

 

 

March 

 

 

 

March 

 

 

April 

 

 

April 

1-7 8-15 16-23 24-31 1-8 9-16 17-22 23-28 1-7 8-15 16-23 24-31 1-7 8-15 16-23 24-31 

Data collection                 

Data entry (1
st
 

and 2
nd

) 
 

 

  
              

Data cleaning                 

Data analysis             
 

   

Preparation of 

the final report 
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