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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).

Obijectives: 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 VIadimir
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.



1. LITERATURE REVIEW

Varicose veins (chronic vein insufficiency) are known as elongated, swollen and
tortuous veins with reversed blood flow.>? These are dilated saphenous veins, three
millimeters in diameter or larger measured in a vertical position.' The word ¢’varicose”’
means twisted and it comes from the Latin word ¢’varix’*.> They are most commonly found
in the legs.? 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.* 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.® 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.® Some studies show that chronic vein

insufficiency causes about 70-75 % of all venous origin leg ulcers.>”®

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.*'%** Symptoms

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

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

leg ulcer in their lifetime.®® Venous ulcers have significant social and economic burden.
Venous ulcers result in 2 million lost working days in the US.'” Treatment of venous ulcers
can be expensive, leading to a large economic burden on health services in many countries.*®
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.*” According to some studies, the treatment cost in the United Kingdom is
£400-600 million per year.®®? In Germany, the treatment cost per patient is from €9.900-
€10.800 and in Scandinavia it is € 3000-6000 per patient.” One study mentioned that overall
in the Western countries venous ulcer treatment accounts for 1% of total health expenditure.?
Despite the high prevalence of venous ulcers and the resulting financial burden, venous

ulcers are often neglected and managed inappropriately.®

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

Vein Study screened 1566 subjects finding varicose veins (CV1) after age adjustment 21.2%
in men >50 years old, and 12.0% in women >50 years old, adjusted for age.?

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 %.> A study in Turkey reported that
the prevalence of varicose veins in population over 60 years old was 37 percent.?’ 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.ZThe 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.?



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).**#?* In the US 1.69 percent of the entire population
> 65 years old suffer from venous ulcers."” 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.'’

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.? 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.?>%°

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.%
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).! CEAP classification includes the following stages
of the disease: CO- 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.?

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

used), Duplex ultrasound, imaging studies, Doppler and plethysmography.?® Hand-held



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.*

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.™*

The treatment- When varicose veins are asymptomatic, treatment has a cosmetic
purpose.™ The standard treatment of venous ulcer includes local wound and compression
therapy.”® According to the literature healing rates due to standard of care vary between 45 %

and 83 % within 24 weeks of treatment.®

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).**° Endovenous
treatment of varicose veins has been developed in order to reduce complications associated
with traditional surgery.'® 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.® 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.®* However,

once a pathologic process has started a patient will need a surgery.>%



Bleeding varicose veins may be life threatening and require immediate medical
attention.?® 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.?*** 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.®

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.” 9

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.*

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.*This evidence suggests that CV1 is a chronic disease, which invalidates the lifestyle and
the patients’ quality of life. Some studies suggested solution for this problem.”34%
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.*® Various studies have

shown that effective venous ulcer services increase healing rate and patients’ quality of life.”®



1.7 Risk Factors: Already known risk factors for varicose veins are obesity, family history

(heredity), age, gender, sedentary lifestyle and pregnancy.'****® A study in France reported

that the family history is the major risk factor for developing varicose veins in both men and
women.*® 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 %Cl: 1.8 -22.3 ) develop varicose veins.*® 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).*

Weight gain from increased total body fluid and raised intra-abdominal pressure during
pregnancy may also predispose women to varicose vein formation.'**® Furthermore, up
regulation of certain hormones, such as relaxin, oestrogen and progesterone, causes venous
relaxation and increases vein capacitance.* 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.™*

Some potential risk factors of developing varicose veins that are reported in the
literature and need to be researched further are previous blood clot®®, hormonal change®, leg

2039 congestive heart disease (failure), hypertension, and diabetes mellitus.*>*° The

injuries
potential association between varicose veins and smoking, alcohol drinking and diet is
unclear.* Some studies found that alcohol consumption* and smoking are risk factors for

varicose veins. 18384

The risk of developing varicose veins increases with age.***® 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.™ 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



superficial vein thrombosis in patients with varicose veins.*”? The other study states that
another risk factors of venous ulceration is limited ankle range of motion (ROM).* 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.'®3%#* 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.*®

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.? The elimination of incompetent superficial and perforator veins lowers the risk of
ulcer recurrence, but residual axial reflux increases the risk.>*® Color duplex ultrasound may

effectively identify patients’ at risk of ulcer recurrence.’

1.8 Situation in Armenia

There is a 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.



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

in adult patients with varicose veins in Armenia.

The research guestions and hypotheses are:

e What are the characteristics of venous disease and other factors associated with an
increased risk of ulceration among adult varicose vein patients in Armenia?

v 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.

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

ulceration in patients with varicose veins, among adult population in Armenia?



v 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.*

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 VIadimir 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



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

10



criteria for both cases and controls were the absence of contact information and inability to

speak Armenian.

2.2.4 Sampling strateqy

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) > 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.%

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

11



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),

12



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.>*
Questions related to smoking and alcohol use were adopted from a past household survey in
Armenia,*” and questions about physical activity were adopted from the MUSIC*® 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
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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? (SD=5.05) and in controls 26.42 kg/m? (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% ClI: 1.13-1.40) indicating that each kg/m? 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% ClI: 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) (Tabled).

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.

22



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.*® 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.>® 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).** 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).'®*****° 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.*®** 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. 8444651

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).*® 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 Controls
(n=80) (n=80)

Gender, n (%)

Male 22 (27.50) 12 (15.00)

Female 58 (72.50) 68 (85.00) 0.053
Age, years

Mean (SD) 53.86 (11.09) 39.20 (9.78)

Median 56.50 38.50

Min & Max 25-80 23-71 <0.001
Marital status, n (%)

Single 6 (7.50) 15 (18.75)

Married 68 (85) 61 (75.25)

Widowed 4 (5.00) 2 (2.50)

Divorced/Separated 2 (2.50) 2 (2.50) 0.156
Level of education, n (%)

8 years or less 2 (2.50) 1(1.25)

10 years 16 (20) 4 (5.00)

Professional technical 42 (52.50) 30 (37.50)

Institute/University 20 (25.00) 45 (56.25) <0.001
Weight, kg

Mean (SD) 86.36 (12.69) 72.54 (14.12)
Median 86.50 70.00

Min & Max 58-117 50-130 <0.001
Height, cm

Mean (SD) 165.74 (7.38) 165.69 (6.49)

Median 163.00 164.50

Min & Max 150 -182 155-185 0.964
BMI (kg/m?)

Mean (SD) 31.55 (5.05) 26.42 (4.76)

Median 30.59 25.28
Min & Max 22.04 -44.63 17.93-43.03 <0.001
Household monthly income (AMD),

n (%)

< 50,000 1(1.25) 1(1.25)

50,000 - 100,000 6 (7.50) 6 (7.50)

100,001 - 200,000 30 (37.50) 28 (35.00)

200,001 - 300,000 26 (32.50) 32 (40.00)

>300,000 17 (21.25) 13 (16.25) 0.868
Current employment status
Employed 15 (18.75) 36 (45)
Unemployed 65 (81.25) 42 (52.50)
Student 0(0) 2 (2.50) <0.001
Number of people living in the
household

Median 4.50 5.00

p25& p75 3-6 4-6 0.794
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Lifestyle

Smoking status before surgery, n

(%)

Yes 13 (16.25) 12 (15.00)

No 67 (83.75) 68 (85.00) 0.828
Smoking years

Mean (SD) 25.46 (10.67) 9.00 (4.53)

Median 30.00 9.00

Min & Max 10-43 3-20 0.001
Number of cigarettes

Mean (SD) 16.69 (10.04) 19.75 (9.76)

Median 20.00 20.00

Min & Max 2-40 2-40 0.449
History of flatfoot, n (%)

Yes 6 (7.50) 14 (17.50)

No 74 (92.50) 66 (82.50) 0.092
Regular exercise (= 5 days per
week), before surgery, n (%)

Yes 5 (6.25) 24 (30.00)

No 75 (93.75) 56 (70.00) <0.001
Type of the regular exercise, n (%)

Walking 5 (6.25) 23 (28.75)

Jogging 0 (0.00) 1 (1.25) <0.001
Duration of doing regular exercise,
hours

Mean (SD) 0.28 (0.07) 0.45 (0.30)

Median 0.33 0.33

Min & Max 0.17-0.33 0.17-1.5 0.221
Average sitting before surgery,
hours

Mean (SD) 5.41 (1.95) 4.11 (2.04)

Median 5.00 4.00

Min & Max 2-12 1-10 <0.001
Average standing time before
surgery, hours

Mean (SD) 8.03 (2.32) 6.51 (2.04)

Median 8.00 6.50

Min & Max 4-14 3-12 <0.001
Alcohol use before surgery, n (%)

Yes 42 (52.50) 41 (51.25)

No 38 (47.50) 39 (48.75) 0.874
Alcohol use frequency, n (%0)

2 or 3 times per week 1(1.25) 2 (2.50)

> 3 times per week 7 (8.75) 4 (5.00)

1 time in a month 34 (42.50) 27 (33.75)

< 1 time in a month 0 (0.00) 8 (10.00) 0.041

Work history

Physically hard work, before
surgery, n (%)
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Yes 52 (65.00) 27 (33.75)
No 28 (35.00) 53 (66.25) <0.001
Working hours per week, before
surgery
Mean (SD) 56.04 40.35
Median 48.00 38.00
Min & Max 16-126 15-77 <0.001
Work tempo, before surgery, n (%)
High 40 (50.00) 10 (12.50)
Modest 11(13.75) 23 (28.75)
Low 7(8.75) 12 (15.00)
Varying 2(2.50) 9(11.25) <0.001
Family history
Personal history of DVT in lower
limbs, n (%)
Yes 40 (50.00) 4 (5.00)
No 40 (50.00) 76 (95.00) <0.001
History of varicose veins in relatives,
n (%)
Yes 46 (57.50) 58 (72.50)
No 34 (42.50) 22 (27.50) 0.047
History of superficial thrombosis in
relatives, n (%o)
Yes 12 (15.00) 16 (20.00)
No 68 (85.00) 64 (80.00) 0.765
History of pulmonary embolism in
relatives, n (%o)
Yes 8 (10.00) 2 (2.50)
No 72 (90.00) 78 (97.50) 0.098
History of venous ulcer in relatives,
n(%o)
Yes 15 (18.75) 6 (7.50)
No 65 (81.25) 74 (92.50) 0.035
History of DVT in relatives
Yes 28 (35.00) 15 (18.75)
No 51 (65.00) 65 (81.25) 0.040
Other diseases
History of abdominal tumor, n (%)
Yes 12 (15.00) 3(3.75)
No 68 (85.00) 77 (96.25) 0.027
History of flatfoot, n (%)
Yes 6 (7.50) 14 (17.50)
No 74 (92.50) 66 (82.50) 0.092
Only for women
Hormonal contraceptives, before
surgery (among females), n (%)
Yes 1(1.25) 8 (10.00)
No 57 (71.25) 60 (75.00) 0.013
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Menopause (among females), n (%)

Yes 40 (50.00) 15 (18.75)
No 18 (22.50) 53 (66.25) <0.001
History of pregnancy, n (%)
Yes 53 (66.25) 62 (77.50)
No 5 (6.25) 6 (7.50) 0.156
Number of children, before surgery,
Mean (SD)
Median 2.72 (.79) 2.18 (.93)
Min & Max 3.00 2.00
1-5 0-5 0.001
Medical history
History of hypertension, n (%)
Yes 52 (65.00) 21 (26.25)
No 28 (35.00) 59 (73.75) <0.001
Systolic BP (mm Hg)
Mean (SD) 86.36 (12.69) 72.54 (14.12)
Median 86.50 70.00
Min & Max 100-200 90-220 <0.001
Diastolic BP (mm Hg)
Mean (SD) 83.13 (8.66) 77.5 (8.42)
Median 80.00 80.00
Min & Max 60-100 60-110 <0.001
History of lower limb oedema
(lymphedema), n (%)
Yes 49 (61.25) 15 (18.75)
No 31 (38.75) 65 (81.25) <0.001
Inflammatory joint disease
Yes 20 (25.00) 10 (12.50)
No 60 (75.00) 70 (87.50) 0.043
Presence of reflux
Yes 66 (82.50) 54 (67.50)
No 14 (17.50) 26 (32.50) 0.028
Types of reflux
Deep 32 (40.00) 9 (11.25)
Superficial 20 ( 25.00) 37 (46.25)
Perforator 1(1.25) 4 (5.00)
Combined 13 (16.25) 4 (5.00) <0.001
Presence of obstruction, n (%o)
Yes 21 (26.25) 16 (20.00)
No 59 (73.75) 64 (80.00) 0.348
Type of the obstruction, n (%)
Thrombophlebitis 15 (18.75) 12 (15.00)
Phlebothrombosis 1(1.25) 2 (2.50)
Acute thrombosis 4 (5.00) 2 (2.50)
Combined (thrombophlebitis and 1(1.25) 0 (0.00) 0.763

phlebothrombosis)
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History of COPD, n (%)

Yes 19 (23.75) 13 (16.25)
No 61 (76.25) 67 (83.75) 0.236
Type of the COPD, n (%)
Emphysema 2 (2.50) 0 (0.00)
Chronic bronchitis 17 (21.25) 13 (16.25) 0.287
History of PTD, n (%)
Yes 43 (53.75) 5 (6.25)
No 37 (46.25) 75 (93.75) <0.001
History of pulmonary embolism, n
(%)
Yes 1(1.25) 0 (0.00)
No 79 (98.75) (100.00) 1.000
History of CHD, n (%)
Yes 1(1.25) 0 (0.00)
No 79 (98.75) 80 (100.00) 1.000
Leg injury
History of leg injury, n (%)
Yes 39 (48.75) 10 (12.50)
No 41 (51.25) 70 (87.50) <0.001
Not able to use the leg after the
injury, days
Mean (SD) 55.79 (58.68) 42.31 (60.78)
Median 30 30
Min & Max 7-240 10 -240 0.480
Type of the leg injury, n (%)
Fracture 16 (20.00) 2 (2.50)
Deep aperture 12 (15.00) 4 (5.00)
Burn 3(3.75) 3 (3.75)
Squeezed leg 4 (5.00) 1(1.25)
Joint dislocation 2 (2.50) 0 (0.00)
Bone crack 2 (2.50) 0 (0.00) <0.001

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.
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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 Cl P-value
Socio demographic
BMI (kgim2) 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 1.00
Yes 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 1.39 1.17-1.62 <0.001
surgery (per hour)
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 1.00
Yes 6.66 3.00 -14.77 <0.001
Other diseases
History of abdominal tumor
No 1.00
Yes 4.53 1.22-16.80 0.024
Family history
History of personal DVT
No 1.00
Yes 19.00 6.32-57.09 <0.001
History of DVT in relatives
No 1.00
Yes 2.34 1.13-4.86 0.022
History of varicose veins in relatives
No 1.00
Yes 0.51 0.26-1.00 0.049
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History of venous ulcer in relatives

No 1.00
Yes 2.85 1.04-7.79 0.042
Work history
Working hours per week, before 2.59 1.42-4.71 0.002
surgery
High work tempo
No 1.00 3.67-21.11 <0.001
Yes 8.8
Modest work tempo
No 1.00 0.13-0.71 0.006
Yes 0.3
Physically hard work, before surgery
No 1.00
Yes 3.65 1.89-7.02 <0.001
Medical history, obstetrics and gynecology history
Presence of reflux
No 1.00
Yes 2.27 1.08-4.78 0.031
Reflux in deep veins
No 1.00
Yes 4.71 1.98-11.20 <0.001
Reflux in superficial veins
No 1.00
Yes 0.20 0.91-0.44 <0.001
History of oedema
No 1.00
Yes 6.85 3.33-14.09 <0.001
Hypertension
No 1.00
Yes 5.22 2.64-10.30 <0.001
Inflammation of joints
No 1.00
Yes 2.33 1.01-5.39 0.047
History of post thrombotic disease
(PTD)
No 1.00
Yes 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 Association between PTD and Association between reflux in deep
and covariates covariates veins and covariates
OR Cl P-value OR Cl P-value OR Cl 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 1.00 1.00 1.00

Yes 3.65 1.89-7.02 <0.001 2.77 1.36-5.63 0.005 1.61 0.75-3.45 0.223
History of abdominal tumor

No 1.00 1.00 1.00

Yes 4.53 1.22-16.80 0.024 2.22 0.75-6.54 0.148 0.70 0.17-2.81 0.616
History of DVT in relatives

No 1.00 1.00 1.00

Yes 2.34 1.13 -4.86 0.022 2.04 0. 98-4.26 0.058 2.26 0.98-5.18 0.054
History of venous ulcer in relatives

No 1.00 1.00 1.00

Yes 2.85 1.04-7.79 0.042 1.52 0.58-3.97 0.389 1.18 0.40-3.54 0.764
Hypertension

No 1.00 1.00 1.00

Yes 5.22 2.64-10.30 <0.001 3.04 1.50-6.16 0.002 2.29 1.06-4.98 0.036
History of oedema

No 1.00 1.00 1.00

Yes 6.85 3.33-14.09 <0.001 3.82 1.88-7.79 <0.001 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 1.00 1.00 1.00

Yes 2.33 1.01-5.39 0.047 1.46 0.63-3.36 0.380 1.11 0.44-2.79 0.829

37



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  Association between average sitting time  Association between regular exercise
covariates before the surgery and covariates (=5 days per week) and covariates
OR Cl P-value OR Cl P-value OR Cl 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 1.00 1.00 1.00

Yes 3.65 1.89-7.02 <0.001 0.91 0.49-1.69 0.760 0.67 0.30-1.53 0.344
History of abdominal tumor

No 1.00 1.00 1.00

Yes 4.53 1.22-16.80 0.024 1.36 0.46-4.04 0.577 1.14 0.30-4.36 0.844
History of DVT in relatives

No 1.00 1.00 1.00

Yes 2.34 1.13 -4.86 0.022 0.98 0.49-1.99 0.962 1.26 0.52-3.04 0.611
History of venous ulcer in relatives

No 1.00 1.00 1.00

Yes 2.85 1.04-7.79 0.042 1.92 0.73-5.05 0.189 0.44 0.09-2.00 0.286
Hypertension

No 1.00 1.00 1.00

Yes 5.22 2.64-10.30 <0.001 1.70 0.91-3.20 0.099 0.57 0.24-1.32 0.188
History of oedema

No 1.00 1.00 1.00

Yes 6.85 3.33-14.09 <0.001 1.70 0.89-3.23 0.108 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 1.00 1.00 1.00

Yes 2.33 1.01-5.39 0.047 2 0.87-4.61 0.104 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 Cl P-value OR Cl 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 1.00 1.00

Yes 3.65 1.89-7.02 <0.001 2.56 1.27-5.16 0.008
History of abdominal tumor

No 1.00 1.00

Yes 4.53 1.22-16.80 0.024 5.44 1.74-16.96 0.004
History of DVT in relatives

No 1.00 1.00

Yes 2.34 1.13 -4.86 0.022 0.85 0.39-1.85 0.681
History of venous ulcer in relatives

No 1.00 1.00

Yes 2.85 1.04-7.79 0.042 1.15 0.43-3.08 0.773
Hypertension

No 1.00 1.00

Yes 5.22 2.64-10.30 <0.001 1.96 0.99-3.87 00054
History of oedema

No 1.00 1.00

Yes 6.85 3.33-14.09 <0.001 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 1.00 1.00

Yes 2.33 1.01-5.39 0.047 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- Unadjusted Adjusted Confounders
control status) (adjusted)

Regular exercise 0.16 0.26
g;% cl) 0.06-0.43 0.08-0.90 age, BMI
p-value <0.001 0.034

Reflux in deep veins 2
OR 5.26 3.58 age, BMI,
(95% CI) 2.30-12.03 1.23-10.31 hypertension and
p-value <0.001 0.019 oedema

History of post

thrombotic disease age, BMI,

(PTD) 3 hypertension,
OR 17.43 14.90 oedema and history
(95% CI) 6.35-47.84 3.95-56.19 physically hard work
p-value <0.001 0.001

Average sitting time per

day, before surgery,

hours per day 4
OR 1.40 1.32 age
(95% CI) 1.17-1.66 1.08-1.61
p-value <0.001 0.006

History of leg injury 5 age, physically hard
OR 6.66 3.12 work, abdominal
(95% CI) 3.00 -14.77 1.18-8.23 tumor, inflammation
p-value <0.001 0.022 of joints and

hypertension

"Multiple logistic regression included regular exercise age, BMI

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

oedema

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

physically hard work

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

*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__/

Date of the interview

The coding for ID Number

day/month/year

Start of the interview

End of the interview

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?

o a) Diabetes

o b) Heart Failure

o ¢) Any type of arterial diseases
o d) Pressure ulcer

o e) Malignant or inflammatory ulcers (ulcers
caused by inflammation)

o f) None of the above

ol) Yes- thank participant and finish the
interview

02) No- Go to the next question

I. Socio-demographic questions

2) From what part of Armenia you are?

ol) Yerevan

O 2) Aragatsotn
03) Ararat

0 4) Armavir
05) Gegharkunik
0 6) Kotayk

o 7) Lori

o 8) Shirak

0 9) Syunik
010) Tavush
oll) Vayots Dzor
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3) What is your gender?

o 1) Male

0 2) Female

4) Date of birth

(day/month/year)

5) What is your completed educational level?

o 1) School (8 years or less)

0 2) School (10 years)

0 3) Professional technical (10-13)
0 4) Institute/ University

o 5) Post-graduate

6) Are you currently employed?

o 1) Employed

o 2) Unemployed
o 3) Student

0 4) Other

7) What is your current marital status?

o 1) Single

0 2) Married

0 3) Widowed

o 4) Divorced/Separated

8) On average, what is your household income
per month?

o 1) Less than 50,000 drams

o 2) From 50,000 - 100,000 drams
o 3) From 100,001 - 200,000 drams
o 4) From 200,001 - 300,000 drams
o 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)
o 88. Don’t know

11) What is your average height in cm?

1)
o 88. Don’t know

42




I1. Family history

12) Have your mother, father or siblings ever ol)Yes (specify who)
been diagnosed with varicose veins?

o2) No

o 88. Don’t know
13) Have you ever been diagnosed with deep ol)Yes
venous thrombosis in your lower limbs?

o2) No
14) Have your father or mother ever had deep ol)Yes (specify who)
vein thrombosis in lower limbs?

o2) No

o 88. Don’t know
15) Have your father or mother ever had ol)Yes (specify who)
superficial vein thrombophlebitis in lower
limbs? 0 2) No

o 88. Don’t know
16) Have your father or mother ever had ol)Yes (specify who)
pulmonary embolism? (obstruction of blood
vessel in lungs) 02) No

o 88. Don’t know
17) Have your father or mother ever had venous ol)Yes (specify who)
ulcer in lower limbs?

02) No

o 88. Don’t know

I11. Pregnancy History

18) Have you ever been pregnant?

ol)Yes
0 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
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IV. Hormonal treatment and contraceptives use

21) (Women only) Were you taking hormonal
contraceptives before surgery?

o 1) Yes , Go to the question #24
o2)No

22) (Only for women not taking contraceptives)

Are you in menopause?

ol)Yes
0 2) No , Go to the question #24

23) If YES, if you were you taking hormone o 1) Yes (specify the type of
replacement therapy before surgery? therapy)
o 2) No
V. Lifestyle
24) Did you practice regular exercise (at least 5 ol)Yes

days a week), before surgery?

0 2) No , Go to the question #27

25) On average, how much time per day did you Hours/day
spend on regular physical activities?

26) On average, how much time per day did you Hours/day
spend sitting, before surgery?

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

spend standing, before surgery?

28) Have you ever smoked cigarettes?

ol)Yes
0 2) No , Go to the question #33

29) How long have you been smoking?

years

30) Do you currently smoke? ol)Yes
02) No
31) Were you a smoker before surgery? ol)Yes

0 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?

ol)Yes
0 2) No , Go to the question #36

34) Were you using drinks containing alcohol
before surgery with varicose veins?

ol)Yes
0 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?

o 1) Never

0 2) 2 or 3 times per week

0 3) 3 or more times per week
04) 1 time in a month

o5) Other

o0 99 Refusal
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V1. Working habits

36) What was your occupation before surgery?

o 1) Employed

0 2) Unemployed , Go to the question #40
o 3) Student

0 4) Retired | Go to the question #40

0 5) Housewife, Go to the question #40

37) What were your normal working hours in
your job before surgery?

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

o 2) Evening work (between 18:00 to 22:00)
o 3) Night work (between 22:00 to 6:00)

0 4) Other

38) How many hours per week you were
working before surgery?

hours

o 88. Don’t know

39) What was typical tempo in your job on
normal working day, before surgery?

o 1) A high and constant work tempo thorough
the whole day

o 2) A modest and even work tempo thorough the
whole day

0 3) A low and constant work tempo thorough the
whole day

o 4) A varying work tempo with certain periods
of high tempo, and others with modest and low
tempo during work days

o 5) Other
o0 99 Refusal
40) How often did you perform a physically
hard work before surgery either at home or in
working place which required continuous per week
muscle tension or forced position before
surgery?
VII. Previous leg injury
41) Have you ever had a leg injury due to any ol)Yes (specify the type of injury)
accident, before surgery?
02) No

42) How long you were not able to move your leg
after the injury?

days
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VI1I1. History of diseases

43) Have you ever been diagnosed with flatfoot?

ol)Yes
o2) No
44) Have you ever been diagnosed with
abdominal tumor?
o1l)Yes
o2) No
IX. Additional questions.
45) Were you having long distance flights before | o 1) Yes

surgery?

0 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 ol)Yes

stocking with tight elastic before

surgery/diagnosing with varicose veins? 0 2) No

48) ONLY FOR CASES o1) Yes

Did your leg ulcer reoccur after the surgery? o02) No

Exclusion criteria based on medical record information

49) Was a patient diagnosed by any of the
following conditions at a time of surgery

o a) diabetes
o b) heart Failure

o c) arterial diseases

o d) pressure ulcer

o e) malignant or inflammatory ulcers

o f) none of the above
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Information based on Duplex scanning, abstracted form patient’s medical record

50) Presence of reflux

51) Type of reflux

52) Presence of obstruction(at the time of
surgery)

53) History of obstruction, before the surgery
(PTD-post thrombotic disease/syndrome)

54) History of chronic obstructive pulmonary
disease (COPD)

55) Type of COPD

56) History of patient’s pulmonary embolism

57) History of inflammation of joints (arthritis:

osteoarthritis, rheumatoid arthritis)

58) History of coronary heart diseases (CHD)

59) History of hypertension

o1l)Yes
o2) No

o 1) Deep
o 2) Superficial
o 3) Perforator

o 4) Combined (specify)

o1)Yes

0 2) No, Go to the question #55

o 1) Emphysema
o 2) Chronic bronchitis

03) Both (emphysema and chronic bronchitis)

ol)Yes (specify the type)

02) No
o 3) Other

ol)Yes (specify the type)

02) No
o 3) Other

ol)Yes
o2) No
o 3) Other
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60) History of any other type of surgery ol)Yes (specify the type)
o2) No
o 3) Other

61) History of lower limb oedema

62) Other disease (specify)
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SULreEruyvuuUL ZuUuur *

Zupguw op/wdhu/inwph

Unnuynpuwtt hwdwnp 1D

Zupguwt uljhqpp (dwd) (nnyt)

Zupgdw wjwpunp (dud) (nnuk)

©hi 0 2putnp bpuluht Juphyngnd U nnph
tpuijuyht ungh wwindmpyniting (nbuwptp)

oy 1 Zhjuliglibp’ bpuluyght Juphyngny, wowtg
nuph Epuljujht jungh wuwwndnipjut
(hudbdwwnnipju junidp)

Ulphupug huipgtp

mp bk bp whinnpnoyws htnlyuy

hitighplitphg npUt Wbyny Whtish
Jhpwhwwnnipniup

0 w) Swpwpuinn

0 p) Upinuyhtt wbipunjwpupnipyni

0 ) Quphtpwljwiht npbkt hhywgnipyni
0 1) Nwnljkjujung

o &) Qupnpul gnjugnipnit jud

poppnpuyht ungkp (pnppnpuwh
yuwwndwnny wpwowgud jung)

0 q) dbpp tpwdlbphg ny dklp

o 1) Ujn, sunphwljunipmit hwyjnik;
dwutiuljghtt b wjwpunt) hwpguqpnygp

o 2) [1y - Utguk) hwenpn hwipght
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|. Fnnnypuqpuijmt nydjuyutp

2) Zwjuuwnwith np dwuhg bp

o 1) Bplwut

o 2) Upwquénunt
o 3) Upwpuwn

o 4) Updwyhp

0 5) @knuppniuhp
0 6) Unwnwyp

o 7) Lnnh

0 8) Chpuy

0 9) Uniuhp

o 10) Smynip

o 11) Qung np

3) Qtip sutuyw phyp:

(op/wdhu/tnwunh)

4) Qtp ukinp

o 1) Upujut

0 2) bquljwt

5) by’ Yppnipini niikp

0 1) Tujpng (8 wuiph b phy)

0 2) tyypng (10 wwph)

0 3) Uhotwwpg dwutwghinwljui (10-13)
0 4) buunhnniw/Zudwjuuput

0 5) Zknghwnduwght

6) nip tbpluyndu wyptwinnid & p:

o1) Uphawwnnid kd
0 2) 2kl wpjawwnnid
0 3) Muwtng kU

o4) Up.

7) buswhup tt E dkp winiubljwb
Jupquyphdwlp uEpuynidu:

o 1) Quuniubimgus

0 2) Udntutimgus

0 3) Ujph
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0 4) Uudntutiwnisdus

8) Nppw u k&kp pinwbthph dhohtt wluwlub
Ejudniwnp:

0 1) 50,000 npudhg phy

o 2) 50,000 - 100,000 npud
0 3) 101,000 - 200,000 npud
0 4) 201,000 - 300,000 npud

o 5) Udkih putt 300,000 npud

9) 2tq htan Uhwuhl pwith” dwpn E wuypnod
Atp punwithpnud:

10) busw t tp dkp Uhght puiop, dptish 1)
Jhpwhwwnnipniip /g 0 88. Oghwkd
11) busw t £ dkp hwuwlp /fud. 1)

o 88. 2ghwnbtu
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1. Covnwutjwib (dunwiquijuimpul) wuwndnipnia

12) Upmyn"p 2bp dwypp, huypp npuygplitipp | o 1) Ugn (ugkp n)
Jud pnypbpp Eppbk whonnpnodty B 52) Ny
tpuljutph Juphyng hpjutnm pyudp

o 88. 2ghwnbud
13) Gpplk whinnpnoqws bk kp unnpht | o 1) Ujn
tpgnyplitph junpp tpuluyht npmipngm] | - 0

s

14) Upryn'p Qb dwypp, hwypp bnpayptbpp - | o 1) Upn (ugbp )
Jud pnypbkpp tpplk niukgh] Bu winnnpht )0

02) Ny
Ytpgnypltph junpp kpuljught npndpng

o 88. 2ghwnbtu
15) Upryn'p Qbp dwypp, hwypp bnpaypipp | o 1) Upn (ugbp nu])
Jwd pnypkpp Gpplk niukghk] Bu uwnnpht 0

O
Ybpgnypubph dwltpbuwht tpuyh :
ppnUpnd iphwin o 88. 2ghwnbku
16) Upryn p 2bp dwypp, huypp npuygplitipp | o 1) Upn (ugbp nu))
Yuwd pnypkpp Eppll niubgh Bu popught 0

O
Edpnihw (pnplph wpjut wiunph jugutnid) 2

o 88. 2ghwnbku
17) Upmyn'p Qb duypp, hugpp,bnpaypitpp - | o 1) Uyn (upbip m])
Jwd pnypkpp Eppluk niukghk] Eu uwnnnpht 52) Ny

Ytpgnypukph tpuljuyht jung

o 88. 2ghwnbku
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1. Znhnipjut Wuudnipynil

18) dnip kipplk hnh kintk’} kp

ol)Umn

0 2) N1y , Ulguk) hwipg #21

19) Pwith” whquud p sttiuphpty

wqud

20) Lwith” whqu kp stiqupkply Uhish
Jhpwhwwnnipniup

wqud

IV. Znpuntiu) poidnd b hwljwpbnudiudnphstiiph oqunugnpénid

21) (Uhuyy Jutubg) Oqunugnpént U thp
wnpynp hnpuntiwy hwjupbnuuwynphsutp

o 1) Uyn , Ulghity hwpg #24

02) Ny
Uhtsl yhpwhwwnnipiniup
22) (Uhuyu uwbwg hwiwp, nyphp sk o 1) Upn
dnid h tnuu ub
oquuugnpdnul huuiptatuninphyttn) 02) Ny , Ughlk) hwpg #24
I p nuonwbuunuph opowtnt U kp
23) bph U8N, unwini U thp wpmynp o 1) Un (uoky phpwwhuyh
hnpuntughtt thnjowphtidw phpuwuhu, nbuwlp)
Uhtsl yhpwhwwnnipiniup 52) 0y
V. Uypjulbpy
24) Ulpr}]no p nnip qpunyb] kp jwuntwynp | o 1) Upn
dupdtwdwpgnipjudp (Qupupwljui 0 2) Ny , Ulight) hwpg #27

ujuqugnijup 5 mqud), vhsh

Jhpwhwwnnipniup

25) Uhohtt hwpyni nppw” bt dwndwiiwily thp

dwiunid opwjut jwiintwynp dunl / op
$hqhlyuljut Gupdmpymbiitph pu

26) Uhohtt hwpyni nppw” bt dwndwiiwily thp dwud / op

opwut sSwhuunid tunws, vhtsh
Jhpwhwwnnipniup
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27) Uhohtt hwoyny nppw” tt dwdwiiwly thp dwd / op
opuwjut Swhiunid juquws, vhtsh
Jhpwhwwnnipniup
28) Epplt Sjuwunn sjut’| kp o 1) Ujn

0 2) N1y , Ulghty hwpg #33
29) Nppw’t dwdwbwl bp Spuly wnwnh
30) tnip bpluynidu Spund d kp o 1) Ujn

o02) s
31) dmp jun’n thp Uhlsh o 1) Un
Jhpwhwwnnipniup 0 2) N1y , Ulighit) hwpg #33
32) Lwith” quuutiuly thp spuntd Uk opnid hwwn
33) tnip oquuugnpént” U kp wylnhng o 1) Ujn
wunpnibwlnn pdwbhputp 0 2) N1y , Ulighit) hwpg #36
34) Oqunugnpént U thp wpmynp wylnhng o 1) Ujn
wupnibwlnn pdybhpukp, dhsh o2) 0y
Jhpwhwwnnipniup
35) Uhghtip, nppw it hwdwu thp padnid, o 1) Gpplip

wrtjwql 1 pudwly ghtih, Ukl 2ho
qupbonip, UkY pduwwy 1hyynp, Jhulh,
onh, Jud fuwnp fuuhsplp

o 2) 2 jud 3 whqud Ukl pupwpnid

o 3) 3 b wykih mbquu kY pwpwpnid
o 4) 1 mbaqud wdudu dke

o 5) U
0 99. Ukpdnud

55




V1. Usjumwnwpuyhtt wuydwuukpp

36) N"n kp Qbp qpununitipp dhish
Jhpwhwwnnipniup

o 1) Uphuwnwtip niikgnn

0 3) G@npoéwqniply , BGughk) hwpg #40
0 4) Muwbng

0 5) Pnowljunnt | Uhghk) hwpg #40

0 6) Stujhti ntinbkunihh Uhgtty hwpg #40

37) Npntp thi Qbp tnpudwy
wppwnwipwjhtt dwdbpp, btwpaput

o 1) 8kpkjuyhtt wpjuwwnwp (6:00-hg 18:00)

0 2) Gphnjut wpfuwwnwip (18:00-hg 22:00)

Jhpwhuwwnnipniup
0 3) Ghobkpuyht wpjuwwnwp (22:00-hg 6:00)
o4) Uj

38) Cwpwpwlwb puih’ dwd thp

wpuwinnid bwjupwt yhpwhwinnipinip Fud
088. 2ghnbd

39) hlswhuh 't bp Qkp wpuwnwiph
nbdwyp unynpujut wytwwnwbpwiht
opJu pupwugpnid, twpupuite
Jhpwhwwnnipniup

o 1) Pupdp b hwunwwnnit mbdy wdpnng
opp

o 2) Uhohti b hwjwuwp nnbdy opgu
nupwugpnid

0 3) Swép b hwuwnwwnnit mbdy wdpnne opp

0 4) ®nthnjuynn nkdy, wpwg, dhoht b gudp
nbuy opyu pupwugpnid

o5) UjL

0 99. Utpdnud

40) Nppw & hwgwu thp Fnip Yunwpnud
$hqhulul Swip wounwbp wwbp fud
wpuwnwiiph Juypnud, npp ywhwbenid kp

owpnibwluwlut djuwbwghtt jupjwénipintl,

Jud jupwd (8upfws) nhpp, bujupul
Jhpwhwwnnipniup

o 1) Un

o2) s
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VII. Vujuljhuinid niutguéd ninph Jumuywsdp

41) Ynip nilikgh' kp ninph Juwu]wsp nplit | o 1) Upn (upt) nbuwlyp
wwwnwhwph yuwndwnny, twjupute Juwudwsp)
Jhpwhuwwnnipniup 52) 0y
42) Nppw’t dwdwbiuly nip skhp op
Jupnnuunid pupdt) dkp nunpp
Juwudwséphg hkwnn
VI Zhjuwinmpinibubph quwwndnipenia
43) Vnip kpplk whonnpnot’] bp ol) Umn
huppupwpnipyudp 52) 0y
44) Ynip bpplk whunnpnotk | bp o 1) Un
npnyujtiughtt ninnigpny 52) 0y
IX. Zmytyyuy hupgkp
45) Upmyn p nibkunid thp dhgpunuipught o 1) Umn
tppubp, b u h u
stppubp, tuppub hpuhunnnieymp 0 2) Ny , Ulgk) hwipg #48

46) Ukl mupu pipugpmu dhohtip putih’
whquu

wiuqud Uk mwupju pupwugpnid

47) upm d thp sulhg pupdp gnijuyuitkp o 1) Un
Jud wdnip fuunhly qniqugniyuibp, 0

O
twjuput yhpwhwwinnipnip 2
48) UPUSUL H6NLECP ZUUUL o 1) Uyn
Upnn'p Jhpwhwwnnipniuihg hkwnn Qtp 02)0s

nuph jungp Ypluty &
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Pugundwl suthwithy hhdtgwsé pdojujus pupuinh nknEjuunynipjui ypu

49) Zhjuunt wunnpnyyws Lk E htwnlyuy
hhjwunnmpimtutphg npuk Jkhny, bwjupwt
Jhpwhwwnnipniip

0 w) Cwpwpuhun

0 p) Upinuyhtt wbipunjwpupnipynt

0 ) Quphtpuljwiht hhjugmpiniubp
0 1) Khynidught jung

0 &) Qupnpul jurd pnppnpuyhti jungbip

0 q) dbpp pdudlbphg ny Uklp

Pupnpiughw’ dniuyybpu ujuhun]nplui hhdwh Jpu, Jepgjus hhjuimh pdoljuljmb
puipinhg

50) Zkwnhnuph wnljwmnipnil

51) Zkwhnuph nkuwlp o 1) unpp
o 2) Uuljipbuwghte
0 3) NMEpdnpwtin

0 4) Zadwlgqud
nnp)

52) vguidwt wnjuynipenil
Jhpwhwwnnipniihg wtdhowybu wnwy

53) vguidwt wnuynipenit twpujhtnud
(2fz-htwnppndpninhl hhjwunnipnil)

54) Enpuwjht ppnuhl piwbiqupnidutph o 1) Un
hhyuinmpjut yquwndnipiniu (COPD)

0 2) N1y , Ulighity hwpg #55

58



55) COPD wntuwljp

56) Zhqwtinh pnpuyhti qupytpulutph
Edpnjhwit yuwndnipni

57) Znyupnpph (wpnphun) yuwndnipntl,
(nuyjpwhnnupnpp, nbdwnnhny wpwnpun)

58) Upnh wpjui yuwlwal (4npniuwp)

opowbiwnnipjut pwbqupdub
hhywunnipniuukph ywwndnipniu (CHD)

59) Zhwytipnnuugh ywwwnunipnil

60) Swujugus wy mbuwljh
Jhpwhuwwnnipjut ywwndnipnih

61) Unnpht ykponyputnh wyjnnigh
wuwwndnipnil

62) Uj hhjwunnipiniuubp

o 1) Euphqbidw
0 2) £pntply ppnlijuhn

0 3) Bpyniub b (Eubhgbdw b ppntihly
ppnufuhun),

(ugk) nkuwyp)

(ugk) ntkuwyp)

(ugk) ntkuwyp)

(uot) mbuwlyp)

(uot) mbuwlyp)

(upt) nbuwlyp)

(upt) mbuwlyp)
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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 | am a graduate student of the
Master of Public Health program at the American University of Armenia. Currently, | 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. | 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.
e 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.

e IfNO

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

o IFYES

Thank you.

1. Have you ever been diagnosed with varicose veins?

* IfYES — go to questions 2

* I[f NO — thank and leave
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Participant screening form (Armenian version)

ZEwnwqgnuninph ulphbhbquyhb &b

Zupguqgpniguyjwph bkpluywgdub ugkiwp

FPupl 2kq: P winiap Ynhwp F I bu Zuywunwbh wdbphlyul hwdwyuwpuwih
Zwhpuyhl wpnpowwwhnipyul pudih wjupuwlul nipup ntuwbng S Ujdd, Eu
uppiunnmd B hd dwghumnpnuwlwi plgh Jpw b uyl byppywsd F Luymumnwih
sunhwhwu pliulsnipyul ppowinid Epulabph Juphlngny hhywinbkph unwn
ppnbpl jingbph qupqugdwl nhuljh gnpénbibph puguhuynidwin: Eu Qkp
hEpwpinuwhunlupp Jepgply B dqunhdpp Udwguubh winjub pdolului
GLnpnah wanpuyhl Jhpwpnidnyeyul pudhipl Uppw byl Jhpwpnidnippul
phuwnpinninp 2kp pdolmlub pupinpg. Yupn 7 bl dkq b puih hupg nu,
npuykugh huulpmbund wpyn p Gupng kp punbuy wyu hknmgnuniypput duubulhg:

REp [nnuhg npudwuppyus hapnplughwi flbw whubnd i

e Eplhuwnwiph nkuypnid
Fugunnply hlnmmgnnnipyul hpdwunp b hyunnwlabpp, qgnipnpki b
punupwyuiph thnpdbp hundngly puwi vwubinulgly hkngnunnippuin: Upkp
quinunlthnipul dwuhl, b hls wipdbp niah bpu Jwulnulgnipiniap hknwgnunnipiui

hwdup:

Unuuvd Arede MUrSuULLh .

. pkn2
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Clnphwluynipintl huywnbly vwulilght b qupgly Jkpduwl wunindwnp
e CpkU3N
Clnphwluynipinti

1. 2mp EpplF wpnnnpnoik 7 kp Epulilikph Juphlngng

o Cpk UBMN- whgihk; hupg? - hb,

Ept 12— Cunphwluynipinilh huywnbly Jwulnulghl b wijwupunly hupgugpnign
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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 | 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. | 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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Zuyuuwnwh Udkphjjub Zudwjuupub
Zwupwjht wenpowywhnipjul pudh
Ghunnwhbnwgnunujut Ephljugh phy 1 hwhduwdnnnyg
Ppuqtl hwdwdwjiinipjub Al

Puipl Qkq: Pu wuntiip @nhwp kb bu Zwjwunwih Udkphljjut Zudwjuupuih Zwutpugh
wnnnowywhnipjut pudih wjupunulut Ynipuh ntuwbing bd: Ubkpp ubkpluynidu
hpujwibwgunid E hbnwgnunnipinil, nph tygunwlji k Zujuwunwth swhwhwu
plwynpyut ppgwtnid kpwljutph Juphlyngny hhywbntph dnwn ppntpl jungkph
qupquguwl nhuljh gnpéntutiph pugwhwjnnidp: Zknwgnunnipniut hpuljuwbwgynid £
tpuljwiht quphyngny hhyutgtph ppgwtnid, nypbp Jhpwhunby ko Spunpdhp
wjuquith wiqub pdoiulwt YEunpnunud/Uhpwbkjjut Jhpwpnidnipjutt htunhwnninnd
2013-2014 pp.: Mnip ywuwwhwlwunipjub uljqpniiupny ptnnpdby bp Jhpwhwndusutpnh wyy
fudphg” : Qbp htnwunuwhuwdwpp Jipgdty E9unhupp Ujugputh winwb pdojuiub
YEuwnpnup/ Uhpwbjjut Jhpupnidnipjutt htunhiiniinh winpuyhtt Jhpupnidnipjuit
pudhp Qbp pdoljuljul pupinhg: Gu Yutinpth dkq dwubulgl wyu htnwgnunm pyubp dkq

htwn Yhubjnt dkp hhquwiunmpjuwt dwuht jpugnighy ndyuubp:

Qtn dwubwlgnipyniutt wyu hbnwgnuinipjutp judwynp b 2kq nghtys sh uywnunid, pk
“nip hpwdwpybp dwutwljgh] wju hbnnwgnunipjuip: QEp dwutwlgnipniup tkpunnd £
7-10 pnuk mbinnnipjudp hwpguqpnyg: nip Jupnn Ep hpwdwupyt) wunwupwky
gulljugus hupgh jud gutjugwus ywhh pinhuwint) hwpguqpniygp: 2ep
dwutulgnipjniip wju hbnwgnunmipjuiipn npbk Juuuig sh ubpuyuginid kg hwdwp: tp
ynnuhg npudunpdus wndjuubkpp, hywhu twb pdojujutn juutpp juptnp B
htwnwgnunipjui hwdwn: Uju hwpguqpnyghtt 2bkp dwutwygnipniup sh Eipunpnud nplik
nunuih gwh Qbp hwdwp, puyg bp dwubwlgnipynitp fupnn Eoquty wykih jun
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hwuljutwnt pnpugdws Epuljuyhtt yuphyngh qupgqugdwt nhuljh gnpénuubkpp, npp
hEknwquynid jupnn £ btywunt) pupbjudus junwdupdwi b wju pupgnipjnibaubph

qupqugdut jutjpdwip fud hEnwdqdwnp:

Lt Ynnuhg npwdwnpus ngdjuiikpp, huswbu twb pdojuljul ndjuytpp qununuh o
wwhybnt b ogquuugnpéybnt Lu dhuytt hbwnwgnunipyut twyuwwnwlny: Ep wuniup,
Yntunwlunuyht wfjuikpp sk bplwgne: hwpguptppehyh, Jbpptwlwb qkynygh dby b
wwhwwjnt £ qunnhmpjut ugpniipp: Qtp Yntinwfuughtt njjuijttpp Ynytyugytu

wnjuutiph hwjuwpwgpnidhg wudhgwubu htiwnn:

Uju htnnwgnuinipyut kpwpkpjuy hwpgbp niukiwnt nhypnud Yupnn Ep juy hwunwnt
Zutpuyhtt wpnnowwwhmpjut pwduh thnpunbljwt Swpnnihh MEwnpnuyuth htwn, hbnlbyjug
htpwjunuwhwdwpny (37460) 61 25 92 : Gphk Ynip Jupsdnud tp, np wju hknwgnuinipjuip
dwubwlghnt pupwugpmd Qtq qwy skt JEpwpbpdl] jud dwutulygnipmniup kg Juuu
wuwndwnk], upnn bp quiquhwpl) Zwjwunwih wdkphyjut hwdwjuwpuih Ephlugh
hwbdtwdnynlh  pwpnniqup  Lphunhtiu Zwlnpubh  htn'  (37460) 61 25 61

htEnwlinuwhwdwpny:
Zudwdw Ju bp dwubwlghy:

Cunphwljunipjnii:
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Appendix 4. Journal Form (English version)

Number of
attendance

Phone
Number

Interview
Date

Disposition
Codes

Number of
attendance

Phone
Number

Interview
Date

Disposition
Codes

Number of
attendance

Phone
Number

Interview
Date

Disposition
Codes
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Number of
attendance

Phone
Number

Interview
Date

Disposition
Codes

Number of
attendance

Phone
Number

Interview
Date

Disposition
Codes

Number of
attendance

Phone
Number

Interview
Date

Disposition
Codes
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Number of
attendance

Phone
Number

Interview
Date

Disposition
Codes

Number of
attendance

Phone
Number

Interview
Date

Disposition
Codes

Number of
attendance

Phone
Number

Interview
Date

Disposition
Codes
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Number of
attendance

Phone
Number

Interview
Date

Disposition
Codes

Number of
attendance

Phone
Number

Interview
Date

Disposition
Codes

Number of
attendance

Phone
Number

Interview
Date

Disposition
Codes
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Number of
attendance

Phone
Number

Interview
Date

Disposition
Codes

Number of
attendance

Phone
Number

Interview
Date

Disposition
Codes

Number of
attendance

Phone
Number

Interview
Date

Disposition
Codes
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Number of
attendance

Phone
Number

Interview
Date

Disposition
Codes

Number of
attendance

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)

Pnpdtph
pwtwlp

Zknuijunuwhw-
dwpp

Zmpguqnpnigh
wduwphyp

thppnpnodwt
ynntpp

®npdtph
putuyp

ZEnwjunuwhw-
dwpp

Zmpguqpnigh
wduwphyp

thppnpnodwi
ynntpp

®npdkph
pwbwlp

Znwpunuwhw-
dwpp

Zwuipguqpnigh
wduwphyp

Tthppnpnodwt
ynntpp
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®dnpdtph
pwwljp

Zknuijunuwhw-
dwpp

Zmpguqpmgh
wduwphyp

Thppnpnodwt
ynnkpp

®npdtph
pwbwulp

Zhnwinuwhw-
dwpp

Zupguqpnigh
wduwphyp

Tthppnpnpdwt
ynntpp

®npdkph
pwbwulp

Zinwhinuwhw-
dwpp

Zwpguqpmgh
wduwphyp

Tthppnpnodwi
ynnkpp
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®dnpdtph
pwwljp

Zknuijunuwhw-
dwpp

Zmpguqpmgh
wduwphyp

Thppnpnodwt
ynnkpp

®npdtph
pwbwulp

Zhnwinuwhw-
dwpp

Zupguqpnigh
wduwphyp

Tthppnpnpdwt
ynntpp

®npdkph
pwbwulp

Zinwhinuwhw-
dwpp

Zwpguqpmgh
wduwphyp

Tthppnpnodwi
ynnkpp
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®dnpdtph
pwwljp

Zknuijunuwhw-
dwpp

Zmpguqpmgh
wduwphyp

Thppnpnodwt
ynnkpp

®npdtph
pwbwulp

Zhnwinuwhw-
dwpp

Zupguqpnigh
wduwphyp

Tthppnpnpdwt
ynntpp

®npdkph
pwbwulp

Zinwhinuwhw-
dwpp

Zwpguqpmgh
wduwphyp

Tthppnpnodwi
ynnkpp
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®dnpdtph
pwwljp

Zknuijunuwhw-
dwpp

Zmpguqpmgh
wduwphyp

Thppnpnodwt
ynnkpp

®npdtph
pwbwulp

Zhnwinuwhw-
dwpp

Zupguqpnigh
wduwphyp

Tthppnpnpdwt
ynntpp

®npdkph
pwbwulp

Zinwhinuwhw-
dwpp

Zwpguqpmgh
wduwphyp

Tthppnpnodwi
ynnkpp
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®dnpdtph
pwwljp

Zknuijunuwhw-
dwpp

Zwupgwqpnigh
wduwphyp

Thppnpnodwt
ynnkpp

®npdtph
pwbwulp

Zhnwinuwhw-
dwpp

Zwupguqpnigh
wduwphyp

Tthppnpnpdwt
ynntpp

Thppnpnouwl ynnkp

22.  Lhupdtp wunwuhmb (wdpnnoulub hupgm kjunwpty)

23. Ny wdpnnowjuit wunwupiwb (wuinwupuwtnnp hpwdwpnud Ejhwpdbp wjwpnky
hwipgnuup)

24.  Uhkpdnud (quuwupiwtunnp hpwdwupynid L dwutwljgl] hmpgdwp) - oty
dbpddwt wuwngwnp

25.  Jdwdwiwluwnpuybu wthwuwubh k

26. MNMuwunwujuwing shu

27.  Qpunyué hinwjinuwhwdwp

28.  Zuykpkuhl snhpuwbnng whd

29. Quuquhuwpk] n1p

30. Uy (uoky)
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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 1.45 (36)
58.0 8.0 (33)
Personal history of deep
venous thrombosis 20.6 3.17 (36)
Personal history of 46.4 1.62 (36)
superficial venous
thrombosis
History of ankle ulcerin ~ 29.9 3.68 (36)
parents
28.9 (33)
Personal history of 12.6 2.56 (36)
emphysema or chronic
obstructive pulmonary
disease
Type of reflux
Deep reflux 48.3 8.29 (36)
Perforator reflux 26.8 3.87 (36)
Superficial reflux 89.6 1.45 (55)
Combined reflux 41.7 3.85
(superficial + deep)
Total obstruction in deep 41.6 1.82 (36)
veins
Both reflux and 36.4 1.40
obstruction
Personal history of 21.7 1.69 (36)
diabetes
22.6 4.3 (33)
Personal history of high  68.0 1.47 (36)
blood pressure
Personal history of 35.2 1.42 (36)
skeletal or joint disease
in legs
History of leg injury 30 25 (33)
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Age 4.3 1.03 (36)
<39 years 24.5

40-54 31.7

55-64 39.6

65+

Family history of 42.7 (33)
varicose veins

BMI

P1 (<25.0) 17.6 1.44 (36)
P2 (25.0-29.9) 51.5 1.07 (33)
P3 (=30.0) 30.5 1.08 (55)
Physical inactivity 84.9 221 (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 94
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

_Gr4) (F)*(1—ﬁ)*(zﬁ+z§)2
T (P1-P2)?
e 1=0.8(Zp)
e a=0.05 = Z,,=1.96
e r=1 ( equal # of cases and controls)
e the proportion of exposed in the control group is 30 % (0.3)
® OR controls=2.5

n

The proportion of cases exposed is
OR*P, 2.5)%(0.3
cont .exp — (2.5)%(0.3) :052
cont .exp *(OR —1)+1 (0.3)x(2.5-1)+1
0.524+0.3

P case.exp— P

The average proportion of exposed is =0.41

_(r+1) (F)*(l—ﬁ)*( Zg -i-Z;)2

n=——x (P1-P2)?
_ (0.41)%(1-0.41)%(0.8+1.96)%> _ 3.81 _ N .
n=2x 052-03)’ =501 =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

24-31

Enrich the literature

review

_

Sample size
calculation and
justification

ﬁ

Development of
the script and the
consent form

Development of the

guestionnaire

First draft IRB
application
submission to
Kristina Akopyan

Translation of the
guestionnaire

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)

January January February February March March April April
Task scheduled
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 ﬁ

Data entry (1

and 2nd) ﬁ

Data cleaning C—

Data analysis . 3

Preparation of
the final report
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