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Abstract

Background: Diabetic foot ulcers have reached epidemic proportions, and constitute significant
public health and economic burden for health systems worldwide. The global prevalence of
diabetic foot ulcers demonstrates considerable variation with a pooled prevalence of 6.3%.
Lower extremity amputations are among the most severe and life-threatening health
complications of diabetic foot, leading to reduced quality of life and increased medical costs.
Diabetes-related foot ulcerations remain the principal cause of non-traumatic lower extremity

amputations worldwide.

Objectives: The study sought to identify the risk factors associated with amputation in diabetic
foot ulcer patients as well as to identify the risk factors associated with major amputation in

patients with diabetes-related amputations in Armenia.

Methods: A case-control study design was utilized involving patients admitted to Armenia
Medical Center and Erebouni Medical Center during the year of 2018. Cases were defined as
patients who were admitted to the medical center and underwent minor or major lower extremity
amputation. Controls were patients who had diabetes-related hospitalization and treatment with
coexisting diabetic foot ulcer. Data on 52 potential risk factors were collected from the patients
via telephone interviews and medical records reviews. To assess the strength of the association
between the potential risk factors and lower extremity amputation simple and stepwise multiple

logistic regression analyses were conducted.

Vi



Results: The study comprised 77 cases and 77 controls. Simple logistic regression analysis
revealed statistically significant differences between LEA and DFU groups in 7 out of 52
potential risk factors. In a stepwise multiple logistic analysis, three (age 51-60 years (OR=17.86;
95% ClI: 1.57-202.28) vs. <50 years, age >70 years (OR=68.58: 95% ClI: 5.08-924.66) vs. <50
years, history of diabetic foot ulcer (OR=123.24; 95% CI: 13.15-1154.65) and total leukocyte
count (OR=1.37; 95% CI: 1.15-1.64)) of the 7 risk factors remained significant. Similarly,
statistically significant differences between major LEA and minor LEA groups were observed in
diabetes treatment involving insulin therapy combined with oral agents and diet (OR=0.02;

95% CI: 0.0009-0.48), total leukocyte count (OR=1.19; 95% CI: 1.05-1.35) and fasting plasma

glucose levels (OR=0.85; 95% CI: 0.76-0.96).

Conclusion: The risk factors of lower extremity amputation among hospitalized diabetic foot
ulcer patients were age, history of foot ulcer and total leukocyte count. Additionally, the risk
factors of major LEA among patients with diabetes-related LEA were diabetes treatment, total

leukocyte count and fasting plasma glucose.
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1. Introduction

1.1 Background

Diabetic foot is described as a foot affected by ulceration, infection and/or deep tissue
destruction that is associated with various degrees of peripheral neuropathy and/or peripheral
artery disease of the lower extremity in patients with diabetes mellitus (DM).* DM is a complex
disease in which the pancreas is not synthesizing insulin properly or when the organism’s
response to the hormone is impaired.? Diabetes is classified into two main types. Type 1 diabetes
mellitus (T1DM), widely known as juvenile diabetes, as it is generally detected in children and
adolescents, described as a condition when very low or no insulin is produced resulting in insulin
dependency.® Type 2 diabetes mellitus (T2DM) is the most prevalent form of the disease, widely
known as non-insulin dependent diabetes, is specified as a condition of relative insulin
deficiency as well as resistance to insulin that leads to hyperglycemia.* Consistently
hyperglycemia can lead to microvascular and macrovascular complications causing a wide range
of serious health problems.® Classic microvascular complications involve neuropathy,
nephropathy, retinopathy; however encephalopathy, foot complications, skin infections and
periodontitis are also possible.®” Macrovascular pathologies include atherosclerotic and
thrombotic occlusions in coronary, cerebral and peripheral arteries increasing the risk of
peripheral artery disease (PAD), cardiovascular disease and stroke in diabetic patients.”®

Diabetic foot ulcers (DFUSs) represent a serious chronic complication of DM
progression.® DFU is a multifactorial clinical issue, comprising physical, behavioral and
biomechanical factors.'>** Major contributing causative factors to foot ulceration are peripheral
neuropathy and PAD.*? Peripheral neuropathy occur as a result of metabolic abnormalities due to

hyperglycemia and lead to impaired motor innervations (motor neuropathy), loss of sensation in

1



lower extremities (sensory neuropathy) and nerve damages in parasympathetic and sympathetic
nervous system (autonomic neuropathy).®®* PAD is the obstructive atherosclerosis of arteries,
characterized by severe ischemic conditions of the lower extremity.’*>As a result, patients with
diabetes may develop a chronic non-healing foot ulcer and undergo a lower extremity

amputation (LEA) which is associated with increased morbidity and mortality.*°

1.2 Global prevalence/incidence

DFUs have reached epidemic proportions in the global population and pose significant
public health burden. According to a systematic review and meta-analysis of studies published
until September 2015 done by Zhang et al, the pooled prevalence of DFUs was around 6.3%
worldwide and was higher in men (4.5%) than in women (3.5%) and higher in T2DM patients
(6.4%), if compared with TLDM (5.5%).1" The highest prevalence is reported in the North
America (13%) followed by Africa, Asia, Europe and Oceania, 7.2%, 5.5%, 5.1% and 3.0%
respectively.!” The prevalence of DFUs varies greatly on a global scale ranging from a low of
1.5% in Australia to a high of 16.6% in Belgium, followed by 14.8% in Canada and 13.0% in the
US.Y" In Europe, Norway had a prevalence of 10.4%, Italy 9.7% and Denmark 7.8%.
Significant heterogeneity was observed in prevalence rates among Asian countries ranging from
11.6% in India, 8.8% in Thailand to 2.0% in Japan and 1.7% in Korea.}” Another systematic
review and meta-analysis on the prevalence of foot and ankle disorders in general inpatient
populations reported the pooled prevalence estimates of DM related foot disorders 4.7%, DM
related foot infections 3.4% and DM related foot wounds 2.4%.%8 In Canada, a retrospective
analysis of diabetes-related health issue documented in four national databases revealed
25,597 prevalent and 14,449 incident cases of foot ulcerations.'® The prevalence rate ranged

across the country with the highest prevalence of 8,552 cases in Ontario followed by 6,265 and



3,560 cases in Quebec and British Columbia respectively.!®According to a systematic review of
studies conducted in five Arab countries, the mean prevalence of DFU was 11.85% in Saudi
Arabia, 5.9% in Bahrain, 4.65% in Jordan, 4.2% in Egypt and 2.7% in Iraq.?’ A meta-analysis on
the prevalence and health outcomes of DFUs in Africa revealed a mean prevalence of 13% with
high heterogeneity across DFU prevalence estimates, the highest of 16.7% was reported in
Central Africa followed by 16.4% in Western Africa, 12.6% in Northern Africa, 11.9% in
Eastern Africa and the lowest of 4.6% in Southern Africa.?! The same study indicated that Africa
had highly heterogeneous major amputation prevalence rates ranging from 3.8% in Southern
Africa to 20.0% in Central Africa with a pooled prevalence of 15.5%.%

Lower extremity amputations are among the most severe and life-threatening health
complications of diabetic foot, leading to reduced quality of life and increased medical costs. Of
all non-traumatic LEAs, up to 75% are attributable to DM.?#?3 The first most common indicator
preceding non-traumatic LEAs related to DM is foot ulceration in 85% of cases.?* According to a
review analysis by Narres et al, the global incidence of lower extremity amputations varied
between 78 and 704 per 100,000 person-years in people with diabetes and the relative risks
ranged between 7.4 and 41.3 in diabetic and non-diabetic patients respectively.?® A meta-analysis
of studies on the incidence of LEA published from 1989 until 2010, demonstrates a significant
variation in all forms of LEAs between diabetic and non-diabetic populations, 4.6-9600 and
5.8-31 per 100,000 persons, respectively.? A review of population-based studies published
between 1988 and 2011, reported a tendency of decreasing diabetes-related complications
worldwide.?® A nationwide study conducted in Germany (2005-2007) revealed gender
differences in incidence rates per 100,000 person years between diabetic and non-diabetic

patients; 176.5 and 20.0 in males vs. 76.9 and 13.4 in females, respectively.?” Another



nationwide study, covering approximately 34 million inhabitants, reported a significant reduction
in amputation rates per 100,000 person-years from 81.2 to 58.4 for major LEAs and from 206.1
to 177.0 for minor LEAs.?8 In contrast, a retrospective hospital-based study conducted in
Singapore, revealed an increase in major and minor amputation rates per 100,000 people from
2008 to 2013, from 11.0 to 13.3 and 10.8 to 13.9 respectively.?® A nationwide study in England
suggests that the incidence rates per 10,000 persons of all forms of amputations decreased from

27.5in 2004 to 25.0 in 2008 in people with diabetes.*

1.3 Financial burden

DFU represent a significant economic burden for health systems globally. In the US
DFUs treatment adds an additional US $9-13 billion to the annual diabetes-related medical
expenses for public and private payers.3! Medical expenditures for DFUs treatment were
assessed to be US $11,710 and US $16,883 per patient for Medicare and private insurance
companies respectively.3! In the UK DFUs treatment costs £580.5m to the National Health
Service which was approximately 0.6% of total health expenses.®? In Canada, the total cost of
DFU-related care represented $547.0 million or $21,371 per patient annually, where
$320.5 million accounted for acute care, in addition to $125.4 million and $63.1 million for
home care and long-term care respectively.'® Despite all the possible actions taken to combat
diabetes-related costs, the global financial burden of the disease is expected to continuously

increase through 2030.%

1.4 Risk factors
Various studies investigated lower extremity amputations in sequelae of diabetes.
Numerous studies reported peripheral neuropathy, peripheral artery disease and infection as

underlying causative risk factors for ulcer formation and diabetes-related amputations.3*4°



A prospective hospital-based study following 1,461male diabetic patients for 22 years from
Seattle, WA identified sensory neuropathy (HR=3.09), poor vision (HR=1.7), body weight
(HR=0.78) and age over 70 years vs. age less than 57 years (HR=0.13) as factors associated with
a significant risk of LEA.3® Another prospective study conducted in 10 European countries
among 575 infected DFU patients revealed ulcer depth, osteomyelitis and purulent exudate as
significant factors that may independently predict LEA.3” A seven-year prospective study of
diabetes-related LEAs conducted in Costa Rica reported an increased risk of amputation is also
associated with male gender (HR=3.81), diabetes duration (HR=1.08), insulin therapy
(HR=10.95) and history of LEA (HR=16.58).%° A hospital-based longitudinal study investigating
the risk factors of LEA in infected DFU patients suggests a clear link between fasting plasma
glucose level, osteomyelitis, peripheral neuropathy, angiopathy and significantly higher risk of
amputation.®® Increased risk of amputation is also associated with hypertension (OR=0.09)
according to a retrospective analysis of factors determining the risk of LEA.** Another
nationwide retrospective analysis of Veteran Healthcare Administration files from 1998 to 2000
reported female gender and marital status as significant factors associated with amputation in
diabetic patients.*? Korea University Guro Hospital case-control study reported that dialysis
(OR=8.68), ulcers penetrating into the bone (OR=11.67), hind foot ulcers (OR=6.15),
hemoglobin levels (OR=0.64) and fasting plasma glucose levels (OR=1.007) are significantly
associated with increased risk of amputation in diabetic patients.*® Several hospital based case-
control studies reported nephropathy, retinopathy, stroke and low hematocrit levels as significant

factors that may independently predict LEA. 4447



1.5 Classification systems

DFU classification systems represent a crucially important decision-making and
prognostic tool for LEA occurrence. Various systems attempted to classify DFUs for LEA
prediction; however, no classification system has up to the present time been accepted as gold
standard.*®

The Wagner classification system, developed in 1981 by William Wagner, is one of the
most commonly used and highly validated tools to apply for DFUs classification.**=° The
Wagner classification system is based on penetration depth in the affected region, the presence or
absence of osteomyelitis or gangrene, and the gangrene progression.*®** The Wagner
classification includes 6 grades, that are described as follows:

“0 = no open lesions; may have deformity or cellulitis

1 = superficial diabetic ulcer (partial or full thickness)

2 = ulcer extension to ligament, tendon, joint capsule, or deep fascia without abscess or

osteomyelitis

3 = deep ulcer with abscess, osteomyelitis, or joint sepsis

4 = gangrene localized to portion of forefoot or heel

5 = extensive gangrenous involvement of the entire foot.” !

1.6 Situation in Armenia

DM is approaching epidemic proportions in the Republic of Armenia. According to
International Diabetes Federation data, the prevalence of diabetes in adults was 7.6% affecting
168,400 people in 2017.52 Whereas World Health Organization reported a total prevalence of
diabetes of 12.3%, all ages (11.1% in males vs. 13.5% in females) in 2016.5% Diabetes remains

the second cause of years lived with disability with an increasing tendency (2.2%) from 2007 to



2017.%* In 2018, non-communicable diseases accounted for 93% of all deaths, out of which 4%
was attributable to diabetes.* Diabetes accounted for 520 (300 in males vs. 220 in females) and
730 (270 in males vs. 460 in females) deaths in 30-69 and 70+ age groups respectively in 2016.>3

Additionally, the lack of studies investigating the risk factors of amputations among
individuals with DM in Armenia leads us to conduct interviews with healthcare professionals in
hospitals for a preliminary assessment of the disease burden. According to physicians, the
number of patients in advanced stages of the disease, as well as, the number of amputations due
to poor patient adherence continuously increases annually, imposing significant public health

burden in Armenia. The current study was conducted to eliminate the gap in the literature.

1.7 Investigation rationale

A systematic review and meta-analysis on epidemiology of DFUs indicate that this is a
widespread condition and a severe public health issue in many countries, however, there is a
scarcity of studies investigating the global epidemiology of this complication of diabetes.’
Though substantial research was conducted on the pathogenesis of DFUs and the causal
pathways to foot amputations due to diabetes, there has been a lack of studies investigating the
risk factors responsible for different types of lower extremity amputations. However, further
investigation may provide new evidence that could help to design better and more effective ways
to manage the disease and improve the quality of life. Although many treatment options are
available, patient lifestyle is vital in improving diabetes management. The current study may
generate knowledge about the behavioral factors that contribute to lower limb amputation by
exploring the connection between lifestyle habits and the disease outcomes. Additionally, the
research may develop an understanding of various factors leading to amputations and whether

the findings can be exploited in clinical medicine.



1.8 Research questions
= What risk factors are associated with lower extremity amputation in patients with diabetic
foot ulcers in Armenia?
= What risk factors are associated with major lower extremity amputation in patients with

diabetes-related lower extremity amputations in Armenia?

2. Methods

2.1 Study design

A case-control study design was utilized as it is efficient for investigating multiple
exposures and rare outcomes. A total of 2 groups were selected.

The research participants were selected from the Armenia Medical Center (MC) and
Erebouni Medical Center (MC).The selected patients were contacted for obtaining an informed
consent and scheduling telephone interviews prior to extracting information from the medical

records.

2.2 Study population

Target population: Patients aged >18 years with either TLDM or T2DM and coexisting
DFU, residents of Armenia.

Source population: Patients aged >18 years with either TLDM or T2DMhospitalized for
DFU treatment at either Armenia MC or Erebouni MC during the year of 2018.

Cases are defined as patients aged >18 years with either TLDM or T2DM and coexisting
DFU, who underwent minor (below the ankle) or major (above the ankle) LEA during the year

of 2018.



Controls are defined as patients aged >18 years with either TLDM or T2DM and
coexisting DFU (at least stage 1 based on Wagner classification), who were hospitalized for

surgical debridement or non-surgical treatment during the year of 2018.

Exclusion Criteria

Patients with chronic venous insufficiency, varicose veins, acute peripheral artery
thrombosis, congestive heart failure, lymphedema, rheumatological diseases (vasculitis,
scleroderma, systemic lupus erythematosus, etc.), or malignant neoplasm, or patients who
receive radiotherapy and immunosuppressive therapy were excluded from the study because of
the possibility of lower extremity ulceration and amputation due to other health conditions than
diabetes.>® Additionally, patients with ulcers and amputations due to other reasons than DM and
patients who are not residents of Armenia and/or can’t speak Armenian were excluded from the

study.

2.3 Sample size

The sample size calculation was based on the considerations about the prevalence of
different possible risk factors in patients who are free of amputations and odds ratios for LEAS
associated with those risk factors (Appendix 1).

The sample size calculation was performed manually using a formula for the difference
in proportions (Appendix 2). These calculations were confirmed using STATA software. It was
proposed to get a sample size that will allow to detect odds ratio of 2.5 if the prevalence of the
risk factor is 40%, with a level of significance 0.05, study power of 0.8 and the ratio of controls
to cases equal to 1.0. The selected values are conservative with enough power to detect
associations for most predictors of LEA, taking into account feasibility issues. The total sample

size was computed to be 154, with 77 participants in each group.



2.4 Data collection and study instrument

After getting the permissions for conducting the research from the medical centers, data
collection was performed. All patients, identified from the corresponding departments’ journals,
who meet the inclusion criteria, formed the sampling frame. Medical records were sorted by the
presence of performed LEA or hospitalization for reasons related to DM during the year of 2018.
For the selection of cases, systematic random sampling was applied to obtain a sample of 77
patients. Simple random sampling was used to select the study participants for controls from
patients who had diabetes-related hospitalization. Controls were frequency matched to cases on
the medical center and the year of hospitalization. Corresponding medical data and patients’
contact information was derived from the medical records.

Afterwards, the patients were contacted to get the informed consent, were passed through
the screening procedure and were administered to the corresponding group accordingly and to
arrange the interviews.

Interviewer-administered questionnaire was applied for the data collection using
telephone interviewing mode. The student investigator framed the questionnaire by adapting
questions used in other studies on DFUs, questions that were extracted from instrument utilized
in household health survey conducted in Armenia, and questions developed by the researcher
(Appendix 3 and 4). The questionnaire involves screening questions for identifying eligible
participants and the following domains: family history, lifestyle, additional questions, socio-
demographic and anthropometric characteristics, and the medical record review form. Smoking
habits, alcohol consumption and socio-demographic characteristics were evaluated using
questions adopted from the instrument used in household health survey conducted in Armenia.>’

The question on patient’s preferred footwear was adopted from the North West Diabetes Foot

10



Study.®® Questions related to patient’s family history, questions on glucometer use, flatfoot and

the medical record review form were developed by the investigator.

2.5 Study variables

The dependent variable is whether the patient had a confirmed LEA (in the medical
record and verified by the patient) during the year of 2018.

Independent variables are family history, smoking status, alcohol consumption,

glucometer use, flatfoot, preferred footwear, socio-demographic and anthropometric
characteristics (residency, gender, age, body mass index, education, employment, marital status,
household monthly expenses). Additional information was derived from medical records
(diabetes type, diabetes duration, diabetes treatment, history of foot ulcer, history of surgical
treatment, comorbidities, ulcer depth, ulcer location, ulcer level, wound infection, foot
abscess/flegmona, osteomyelitis, hemoglobin, total leukocyte count, erythrocyte sedimentation
rate, fibrinogen, total protein, fasting plasma glucose, blood urea nitrogen, serum creatinine,
urine PH, urine protein, urine glucose, ketone bodies in urine) to assess the association between

these predictors and the outcome.

2.6 Data management and analyses

Double data-entry followed by data cleaning through sorting and spot-checking was
performed with IBM SPSS Software. The collected data was imported from SPSS to STATA for
data analysis.

Descriptive statistics was used to summarize characteristics of the cases and controls.
Means and standard deviations were calculated to describe continuous variables, and frequencies
were used to describe categorical variables. The distribution of continuous and categorical

variables in cases and controls were compared using t-test and Chi-square test respectively. The
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strength of the associations between potential predictors and the outcome were determined
through simple and stepwise multiple logistic regression analyses. Variables with more than 10%
of missing values were excluded from regression models. P-value of less than 0.05 was

considered as statistically significant.

2.7 Ethical considerations

The study was conducted considering all the privacy and confidentiality issues. The
Institutional Review Board (IRB) at the American University of Armenian reviewed and
approved the study protocol. Requests of permission for conducting the research were sent to the
medical centers’ General Directors. After obtaining the IRB approval and permissions from the
medical centers, access to medical records was granted. Patients were contacted and if eligible
were asked for oral informed consent before starting the interview (Appendix 7 and 8). All
participants voluntarily agreed to participate and gave an oral consent prior to the interview.
Participants were informed about their participation in the study on risk factor of amputation due
to DFUs. No incentives or compensations were used to encourage the participation in the project.
Participants were informed that they can skip any question and refuse to continue the interview
at any time. Participants’ personal information was available only to the student-investigator and
didn’t serve other motives. All participants were provided with a telephone number for

contacting the research team in case of any issues or questions about the study.

3. Results

3.1 Response rate
The study intended to involve 77 patients in each group. Purposely, a total of 248 and 550
potentially eligible patients were identified for cases and controls respectively from either

12



medical center. After eliminating ineligible patients, list of potential eligible cases and controls
were 133 and 148 respectively. Afterwards, the remaining patients were approached to complete
the sample size with 77 participants in each group. Ultimately, 79 out of 133 eligible patients and
86 out of 148 potential controls had required valid contact information available and so were
contacted. The response rate was 97.46% for cases and 89.53% for controls, calculated out of
contacted patients who meet the eligibility criteria. The study sample selection details are

presented in the Figure.

3.2 Descriptive statistics

From a total of 77 diabetic patients who had lower extremity amputation, 29.87% (n=23)
were from Erebouni MC and 70.13% (n=54) were from Armenia MC. Equivalent number of
controls to cases was involved from each medical center. Major and minor amputations
composed 48.05% (n=37) and 51.94% (n=40), respectively of LEA cases. Most of the major
(28 out of 37) and minor (26 out of 40) amputations were performed in Armenia MC.

LEA patients were predominantly male, comprising 63.63% of the sample (23 patients in
major LEA and 26 patients in minor LEA patients) in comparison to DFU patients where the
population was majorly consisted of female. The estimated average age at hospitalization was
higher in cases compared to the controls with mean age of 66.6+8.3 (68.7+7.7 for the major LEA
and 64.7+8.4 for minor LEA patients) versus 56.2+10.0 respectively.

The majority of LEA patients reported ever smoking (54.55% vs. 40.26% of the
controls). At the time of the interview, about 30% of ever smokers in the cases and 58% of ever
smokers in the controls reported smoking every day, while 50% vs. 61% of ever smokers in the
cases and controls reported smoking before the hospitalization respectively. The average number

of cigarettes smoked a day was 19.1+10.8 in cases vs. 21.7+14.1 in controls, compared to
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28.0£18.3 in cases vs. 24.7£22.7 in controls before the hospitalization. LEA patients reported
30.2+14.4 years of smoking during their lifetime compared to 21.4+13.6 years in DFU patients.
Lifetime alcohol consumption differences were also observed across the groups: about 56% of
cases reported a certain extent of alcohol use compared to 43% in controls. More than 21% of
major LEA patients reported not having a glucometer before the surgery, thus not measuring
blood glucose level on their own, in comparison to 12.5% in minor LEA group. Detailed socio-
demographic and lifestyle characteristics by cases and controls are provided in Table 1.1.

Study participants primarily had type 2 diabetes (147 out of 154) where 7 individuals
with type 1 diabetes were in the control group. Diabetes duration was on average higher in
amputation group with a mean of 16.4 years and a standard deviation of 8.6 versus 11.7 years
and a standard deviation of 6.7. The majority of cases had insulin with or without oral agents in
their diabetes treatment plan (71.42% vs. 64.93% for the controls). About 60% of the cases had
only insulin therapy compared to 45% in controls. History of diabetic foot ulcer was almost 23
times more prevalent in cases (59.74% vs. 2.60% in controls). About 38% of LEA patients
reported a history of either surgical debridement, minor or major amputation, whereas none of
the controls ever had a surgery for diabetic foot ulcers. Ischemic heart disease prevalence was the
highest among major LEA patients (59.46%) followed by 49.35% in minor LEA and 35.00% in
DFU patients. About 16% of cases had a history of myocardial infarction compared to 9.09% in
controls. Cases also were found to have a history of stroke more often (5.19%) than controls
(1.30%).

Differences in ulcer characteristics were also observed across the groups. Most of the
ulcers were located on the border of feet (90.00% in minor LEA group and 92.21% in DFU

group). Forefoot ulceration was the most common ulcer level with around 95% prevalence in
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minor LEA and DFU patients. Ulcer penetration to bone, infection, abscess/flegmona and
osteomyelitis were present in all LEA patients making them perfect predictors of amputation.
Blood serology test results showed significantly high levels of inflammation in LEA
patients, in contrast DFU patents revealed low-grade or no inflammation. Total protein and
serum Creatinine levels were higher in major LEA patients (94.6+£135.4 vs. 74.0+6.5 in minor
LEA vs. 75.5£7.2 in DFU patients and 109.5+57.6 vs. 91.3+34.8 in minor LEA vs. 95.7+76.2 in
DFU patients respectively), as well as blood urea nitrogen levels (9.2+4.3 vs. 7.9+4.6 in minor
LEA patients vs. 7.3£4.2 in DFU patients), indicating differences in kidney function between the
groups. Urine tests also revealed higher urine protein (85.11% vs. 53.25% in controls) and
ketone bodies (33.33% vs. 15.79% in controls) level in amputation group. Table 1.2 presents

descriptive statistics on clinical and laboratory characteristics by case-control status.

3.3 Simple logistic regression analysis

The results of simple logistic regression analysis to assess the strength of the association
between LEA and independent predictors are reported in Tables 2.1 and 2.2. The analysis
revealed that males had significantly higher odds of amputation in comparison with females,
OR=1.99 (95% CI: 1.04-3.79; p=0.0347). Participant’s age was significantly associated with the
risk of amputation; patients aged 61 to 70 and >70 years had 13.30 (95% ClI: 2.80-63.04;
p=0.001) and 39.51 (95% CI: 6.75-226.06; p<0.0001) times higher odds of amputation in
comparison with patients aged 50 years and younger respectively. Smoking duration was
significantly associated with the risk of LEA showing that the odds of amputation increased by
3% (OR=1.03; 95% CI: 1.00-1.05; p=0.0028) with each year increase in smoking duration.
History of diabetic foot ulcer was significantly associated with the risk of amputation; those with

previous foot ulcer had 55.64 times higher odds (95% CI: 12.71-243.53) of amputation compared
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to those without previous foot ulcer. Hemoglobin level was negatively associated with the risk of
amputation indicating that each g/L increase in hemoglobin level decreases the odds of
amputation by 4% (OR=0.96; 95% CI: 0.95-0.98 p=0.0004). Total leukocyte count (OR=1.38;
95% CI: 1.21-1.58; p<0.0001) and erythrocyte sedimentation rate (OR=1.05; 95% ClI: 1.03-1.07;
p=<0.0001) were statistically significantly associated with the risk of LEA. Ulcer depth,
infection, abscess/flegmona and osteomyelitis were not included in the simple and multiple
logistic regression models, since those factors are clinically strongly correlated with lower
extremity amputation. Household monthly expenses were also excluded from the model as no
information was available on the household size.

In summary, statistically significantly results were obtained by gender, age, smoking
duration, history of diabetic foot ulcer, hemoglobin count, total leukocyte count and erythrocyte
sedimentation rate in LEA and DFU patients.

Tables 3.1 and 3.2 show the results of simple logistic regression analysis for potential
predictors of major lower extremity amputation. The analysis revealed that, the estimated OR
between participant’s age and risk of LEA was 3.63 (95% CI: 1.06-12.40; p=0.039) showing that
patients aged 61 to 70 years had 3.63 times higher odds of amputation compared to patients aged
50 years and younger. Body mass index was another significant risk factor for amputation
(OR=0.89; 95% CI: 0.080-0.99; p=0.0334).Family history of LEA was statistically significantly
associated with the risk of amputation (OR=0.22; 95% CI: 0.004-1.15; p=0.0491). Compared to
patients who followed diabetic diet plan, patients who received oral agents, insulin therapy and
combined therapy with insulin and oral significantly had lower odds of amputation, (OR=0.07;
95% ClI: 0.007-0.82; p=0.034, OR=0.10; 95% CI: 0.01-0.90; p= 0.041 and OR=0.06; 95% ClI:

0.005-0.76;p=0.030)respectively. The estimated OR between ischemic heart disease was 2.72
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(95% CI: 1.08-6.85; p=0.0308) showing that patients with ischemic heart disease had 2.72 times
increased odds of amputation compared to those without ischemic heart disease. Total leukocyte
count was significantly associated with the risk of LEA indicating that each10"9/L increase in
total leukocyte count increases the odds of amputation by 12% (OR=1.12; 95% CI: 1.02-1.22;
p=0.0089). The estimated OR of fasting plasma glucose associated with amputation was 0.90
showing that each mmol/L increase in fasting plasma glucose decreases the odds of LEA by 10%
(OR=0.90; 95% CI: 0.82-0.99; p=0.0316).

Ultimately, major LEA and minor LEA patients were statistically significantly different
by age, body mass index, family history of diabetes-related lower extremity amputation, diabetes

treatment, ischemic heart disease, total leukocyte count and fasting plasma glucose.

3.4 Multiple logistic regression analysis

Multivariable logistic regression analysis was run to estimate the odds of LEA for gender,
age, smoking duration, and history of diabetic foot ulcer as categorical predictors and
hemoglobin count, total leukocyte count, erythrocyte sedimentation rate as continuous
predictors, to produce the final model. After removing all non-significant variables, the final
model encompassed age, history of diabetic foot ulcer, total leukocyte count and erythrocyte
sedimentation rate (Table 4). The participant’s age was significantly associated with higher odds
of LEA, patients aged 61 to 70 and >70 years had 17.86 (95% ClI: 1.57-202.28; p=0.020) and
68.58 (95% CI: 5.08-924.66; p=0.001) times higher odds of amputation compared to patients
aged 50 years and younger. Patients with a history of foot ulcer had significantly higher odds of
amputation (OR=123.24; 95% CI: 13.15-1154.65; p<0.0001) compared to patients without foot

ulcer. The estimated OR of total leukocyte count associated with LEA was 1.37 showing that
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each 1079/L increase in total leukocyte count increases the odds of amputation by 37%
(OR=1.37; 95% CI: 1.15-1.64; p<0.0001).

Body mass index, total leukocyte count, fasting plasma glucose as continuous variables
and age, family history of diabetes-related lower extremity amputation, diabetes treatment,
ischemic heart disease as categorical variables were included in the multivariable model. The
final model comprised diabetes treatment, total leukocyte count and fasting plasma glucose after
removal of all non-significant variables (Table 5).The analysis showed that the type of received
treatment for diabetes was significantly associated with the risk of LEA; patients who receive
combined therapy with insulin and oral agents along with diet had 0.02 times lower odds
(OR=0.02; 95% CI: 0.0009-0.48; p=0.016) of amputation compared to those patients who
follows diabetic diet plan only. Total leukocyte count was associated with higher risk of LEA
showing that each 10"9/L increase in total leukocyte count increases the odds of amputation by
19 % (OR=1.19; 95% CI: 1.05-1.35; p=0.006). Fasting plasma glucose level was negatively
associated with the risk of amputation indicating that 1 mmol/L increase in fasting plasma

glucose level decreases the odds of LEA by 15% (OR=0.85; 95% CI: 0.76-0.96; p=0.010).

4. Discussion

4.1 Main findings

The presented case-control study investigated the risk factors associated with lower
extremity amputation as well as risk factors associated with major lower extremity amputation in
patients with diabetes mellitus in Armenia. The study revealed a statistically significant
association between diabetes-related LEA and age, history of foot ulcer, total leukocyte count

and erythrocyte sedimentation rate. Additionally, statistically significant differences were found
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between major and minor LEA groups in diabetes treatment, total leukocyte count and fasting
plasma glucose levels.

In general, the study findings were consistent with the international literature. Age and
gender were identified as a predictive factor of amputation in the simple analysis. In the multiple
model, age maintained statistical significance. A prospective study conducted by Chen et al., that
enrolled over 500,000 diabetic patients and equal controls matched by age and gender, revealed
significant associations between old age, male gender and increased hazards of amputation.>®
The Seattle diabetic foot study revealed that previous ulcerations and amputations were
significant predictors of LEA.*® Accordingly, history of ulceration was found to be the strongest
risk factor significantly associated with amputation in current study, however, history of LEA
was not found to be statistically significant.

A retrospective study investigating the predictors of major amputation revealed
statistically significant relationship between insulin therapy and higher incidence of major LEA
which is consistent with the current study findings.®° Fasting plasma glucose level was another
significant risk factor that was found to be negatively associated with major amputation in
current study.®* In contrast, the literature suggests fasting plasma glucose to be positively
associated with minor and major amputations. The contradictory results might be attributable to
the small sample size, explaining the negative association between fasting plasma glucose level

and major amputation found in the study.

4.2 Study strengths
To our knowledge, the current study marks a first attempt to specifically investigate
lower extremity amputation risk factors among patients with diabetic foot ulcer in the Republic

of Armenia. Cases and controls underwent their treatment in the same medical centers and were
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identified from the same data sources, which increased the confidence that the selected
comparison group was a representative sample of the source population which produced the
cases. The controls were selected independently of exposure status. The case/control status of the
study participants was identified according to the screening procedure results and the provided
information on the present illnesses in the medical records, which assured compliance with study
eligibility criteria for all study participants. The study sample can be considered representative
for Armenia as the medical centers included in the study are the main tertiary care facilities in
the country that provide highly specialized health care to diabetic patients, the majority of whom
are individuals from remote Armenian provinces. High response rate was another strength of the
study, which eliminates the potential effect of non-response bias on the results. Exposure
misclassification due to recall bias was minimized as the majority of information on the potential
risk factors was obtained from the medical records. However, recall bias may take place as LEA
patients are more prone to over report details on their exposure in contrast with non-LEA

patients.

4.3 Study limitations

The current study had several limitations inherent to most of the case-control studies.
Information on the exposure was a subject to interviewer bias as the student-investigator’s
knowledge of the case/control status of the participants may affect the way responses are
recorded. To reduce the interviewer bias, a standardized wording was designed that must be used
for asking the questions on exposure. Social desirability bias in a form of underreporting
unhealthy lifestyle behaviors is also likely to occur. Non-coverage bias may take place as some
of the medical records were not available or the contact information for some patients provided

in the medical records was absent, wrong, unregistered or unreachable. Medical records may
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introduce a potential risk in terms of limited accuracy and completeness. Measurement error due
to missing laboratory values may reduce the study power and lead to bias in the estimation of the

OR resulting in invalid conclusions.

4.4 Recommendations

The results of the current study suggest that implementation of screening programs for
identification of at-risk foot would be valuable to patients, health providers and healthcare
system in Armenia. Diabetic foot care educational program should be initiated and counseling
tailored to patient’s education and social background should be offered to patients with at-risk
foot. Promotion of the study findings among healthcare providers with a significant role in the
disease management is also considered necessary.

In addition, further research is warranted to investigate the epidemiological patterns of
diabetic foot ulcer and diabetes-related lower extremity amputations in Armenia. Moreover,
prospective studies involving more detailed lifestyle as well as other possible risk factors are

recommended for further conclusions.

5. Conclusion

In conclusion, the presented research was the first case-control study conducted in
Armenia, investigating the risk factors of lower extremity amputation in patients with diabetic
foot ulcer. According to the study findings, gender, age, history of foot ulcer and erythrocyte
sedimentation rate was statistically significantly associated with LEA. Also, the risk factors for
major LEA in patients with diabetes-related amputations were found to be diabetes treatment and
total leukocyte count. Overall, the study resulted in findings consistent with the international
literature and in ideas for further research.
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Table 1.1 Socio-demographic and lifestyle characteristics of cases and controls

Characteristics

Major & Minor

Amputation Group

(n=77)

Major Minor
Amputation Amputation
Group Group
(n=37) (n=40)

DFU
Group
(n=77)

Demographic

Gender, n (%)
Male
Female

Age, years
Mean (SD)

Education, n (%)
School (less than 10 years)
School (10 years)
Professional technical (10-13 years)
Institute/University
Post-graduate

Employment, n (%)
Employed
Unemployed
Retired

Marital status, n (%)
Married
Single
Widowed
Divorced/Separated

Body mass index
Mean (SD)

23 (62.16%)
14 (37.84%)

68.70 (7.76)

6 (16.22%)
13 (35.14%)
10 (27.03%)
7 (18.92%)
1 (2.70%)

12 (32.43%)
3 (8.11%)
22 (59.46%)

33 (89.19%)
0 (0.00%)
3 (8.11%)
1 (2.70%)

28.37 (4.53)

26 (65.00%)
14 (35.00%)

64.72 (8.47)

6 (15.00%)
22 (55.00%)
6 (15.00%)
6 (15.00%)
0 (0.00%)

20 (50.00%)
5 (12.50%)
15 (37.50%)

39 (97.50%)
0 (0.00%)
0 (0.00%)
1 (2.50%)

30.53 (4.32)

36 (46.75%)
41 (53.25%)

56.27 (10.07)

7 (9.09%)
46 (59.74%)
13 (16.88%)
11 (14.29%)
0 (0.00%)

24 (31.17%)
17 (22.08%)
36 (46.75%)

65 (84.42%)
4 (5.19%)
7 (9.09%)
1 (1.30%)

31.03 (6.34)
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Household monthly expenses, n (%)

Less than 50.000 drams

From 50,000 — 100,000 drams
From 100,001 — 200,000 drams
From 200,001 — 300,000 drams
Above 300,000 drams

Don’t know

Refuse to answer

Residency, n (%)
Yerevan
Aragatsotn
Ararat
Armavir
Gegharkunik
Kotayk
Lori
Shirak
Syunik
Tavush
Vayots Dzor

7 (18.92%)
13 (35.14%)
6 (16.22%)
0 (0.00%)

2 (5.41%)

7 (18.92%)
2 (5.41%)

16 (43.24%)
2 (5.41%)
1 (2.70%)
2 (5.41%)
2 (5.41%)
6 (16.22%)
1 (2.70%)
2 (5.41%)
2 (5.41%)
3 (8.11%)
0 (0.00%)

7 (17.50%)
13 (32.50%)
10 (25.00%)
2 (5.00%)

1 (2.50%)

4 (10.00%)
3 (7.50%)

9 (22.50%)
1 (2.50%)
6 (15.00%)
3 (7.50%)
6 (15.00%)
4 (10.00%)
4 (10.00%)
1 (2.50%)
1 (2.50%)
2 (5.00%)
3 (7.50%)

17 (22.08%)
41 (53.25%)
11 (14.29%)
5 (6.49%)
0 (0.00%)
2 (2.60%)
1 (1.30%)

16 (20.78%)
12 (15.58%)
4 (5.19%)
6 (7.79%)
11 (14.29%)
11 (14.29%)
5 (6.49%)
3 (3.90%)
1 (1.30%)
6 (7.79%)
2 (2.60%)

Lifestyle

Ever smoking, n (%)
Yes
No

Current smoking status, n (%)
Yes
No
N/A

Number of cigarettes
Mean (SD)

Smoking years
Mean (SD)

Smoking status

before hospitalization, n (%0)
Yes
No
N/A

Number of cigarettes
before hospitalization
Mean (SD)

21 (56.76%)
16 (43.24%)

7 (18.92%)
14 (37.84%)
16 (43.24%)

18.42 (12.56)

32.90 (13.98)

12 (32.43%)
9 (24.32%)
16 (43.24%)

30.33 (20.01)

21 (52.50%)
19 (47.50%)

6 (15.00%)
15 (37.50%)
19 (47.50%)

20.00 (9.48)

27.61 (14.74)

14 (35.00%)
7 (17.50%)
19 (47.50%)

26.00 (17.32)

31 (40.26%)
46 (59.74%)

18 (23.38%)
13 (16.88%)
46 (59.74%)

21.72 (14.14)

21.41 (13.64)

19 (24.68%)
12 (15.58%)
46 (59.74%)

24.78 (22.73)
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Alcohol use frequency, n (%)
Never
Less than 1 drink a week
1-3 drinks a week
4-6 drinks a week
7-13 drinks a week

Alcohol use

before hospitalization, n (%)
Yes
No
N/A

Alcohol use frequency
before hospitalization, n (%)
Less than 1 drink a week
1-3 drinks a week
4-6 drinks a week
7-13 drinks a week
N/A

Having a glucometer, n (%o)
Yes
No

Glucometer use frequency
Mean (SD)

Shoes
Trainers, lace-ups,
boots (low heel),
extra depth/surgical shoes

Casual shoes,
bar or buckle fastened shoes, slippers

Open-toe sandals,
high-heeled shoes, flip-flops

18 (48.65%)
10 (27.03%)
4 (10.819%)
5 (13.51%)
0 (0.00%)

13 (35.14%)
6 (16.22%)
18 (48.65%)

8 (22.86%)
1 (2.86%)

4 (11.43%)
0 (0.00%)
22 (62.86%)

29 (78.38%)
8 (21.62%)

0.80 (1.09)

4 (10.81%)
22 (59.46%)

11 (29.73%)

16 (40.00%)
17 (42.50%)
3 (7.50%)
3 (7.50%)
1 (2.50%)

21 (52.50%)
3 (7.50%)
16 (40.00%)

12 (30.00%)
7 (17.50%)
2 (5.00%)

1 (2.50%)
18 (45.00%)

35 (87.50%)
5 (12.50%)

0.81 (0.82)

6 (15.00%)
21 (52.50%)

13 (32.50%)

44 (57.14%)
26 (33.77%)
6 (7.79%)
1 (1.30%)
0 (0.00%)

30 (38.96%)
3 (3.90%)
44 (57.14%)

20 (25.97%)
10 (12.99%)
0 (0.00%)
0 (0.00%)
47 (61.04%)

62 (80.52%)
15 (19.48%)

1.01 (0.99)

17 (22.08%)
46 (59.74%)

14 (18.18%)

Family history

History of DFU in relatives, n (%)
Yes
No
Don’t know

History of LEA in relatives, n (%)
Yes
No
Don’t know

8 (21.62%)
28 (75.68%)
1 (2.70%)

2 (5.41%)
35 (94.59%)
0 (0.00%)

18 (45.00%)
21 (52.50%)
1 (2.50%)

8 (20.00%)
32 (80.00%)
0 (0.00%)

29 (37.66%)
47 (61.04%)
1 (1.30%)

8 (10.39%)
67 (87.01%)
2 (2.60%)

30



Table 1.2 Clinical and laboratory characteristics of cases and controls

History of LEA, n (%0)

None

Surgical debridement
Minor amputation
Major amputation

Hypertension, n (%)

Yes
No

Arrhythmia, n (%)

Yes
No

Ischemic heart disease, n (%0)

Yes
No

20 (54.05%)
4 (10.819%)
7 (18.92%)
6 (16.22%)

28 (75.68%)
9 (24.32%)

9 (24.32%)
28 (75.68%)

22 (59.46%)
15 (40.54%)

28 (70.00%)
1 (2.5%)

10 (25.00%)
1 (2.50%)

23 (57.50%)
17 (42.50%)

5 (12.50%)
35 (87.50%)

14 (35.00%)
26 (65.00%)

Characteristics Major & Minor DFU
Amputation Group Group
(n=77) (n=77)
Major Minor
Amputation Amputation
Group Group
(n=37) (n=40)
Clinical
DM type, n (%)
Type 1 DM 0 (0.00%) 0 (0.00%) 7 (9.09%)
Type 2 DM 37 (100%) 40 (100%) 70 (90.91%)
DM duration *
Mean (SD) 16.63 (7.78) 16.18 (9.23) 11.70 (6.77)
DM treatment, n (%)
Diet 8 (21.62%) 1 (2.50%) 4 (5.19%)
Diet + Oral agents 5 (13.51%) 8 (20.00%) 23 (29.87%)
Diet + Insulin 21 (56.76%) 25 (62.50%) 35 (45.45%)
Diet + Insulin + oral 3 (8.11%) 6 (15.00%) 15 (19.48%)
History of DFU, n (%)
Yes 26 (70.27%) 20 (50.00%) 2 (2.60%)
No 11 (29.73%) 20 (50.00%) 75 (97.40%)

77 (100%)
0 (0.00%)
0 (0.00%)
0 (0.00%)

59 (76.62%)
18 (23.38%)

8 (10.39%)
69 (89.61%)

38 (49.35%)
39 (50.65%)

31



Stable angina, n (%)
Yes
No

Myocardial infarction, n (%)
Yes
No

Cardiosclerosis, n (%)
Yes
No

Hypertrophic cardiomyopathy, n (%)
Yes
No

Heart valve disease, n (%)
Yes
No

Pulmonary hypertension, n (%)
Yes
No

Stroke, n (%)
Yes
No

Flatfoot
Yes
No

1 (2.70%)
36 (97.30%)

6 (16.22%)
31 (83.78%)

13 (35.14%)
24 (64.86%)

9 (24.32%)
28 (75.68%)

1 (2.70%)
36 (97.30%)

2 (5.41%)
35 (94.59%)

2 (5.41%)
35 (94.59%)

2 (5.41%)
35 (94.59%)

2 (5.00%)
38 (95.00%)

6 (15.00%)
34 (85.00%)

7 (17.50%)
33 (82.50%)

6 (15.00%)
34 (85.00%)

0 (0.00%)
40 (100%)

2 (5.00%)
38 (95.00%)

2 (5.00%)
38 (95.00%)

4 (10.00%)
36 (90.00%)

6 (7.79%)
71 (92.21%)

7 (9.09%)
70 (90.91%)

27 (35.06%)
50 (64.94%)

12 (15.58%)
65 (84.42%)

3 (3.90%)
74 (96.10%)

1 (1.30%)
76 (98.70%)

1 (1.30%)
76 (98.70%)

4 (5.19%)
73 (94.81%)

Ulcer characteristics

Ulcer Depth, n (%)
Dermis
Subcutaneous tissue
Joint
Bone

Ulcer Location, n (%)
Dorsal
Plantar
Border
N/A

Ulcer Level, n (%)
Forefoot
Midfoot
Hindfoot
Above the ankle

0 (0.00%)
0 (0.00%)
0 (0.00%)
37 (100%)

0 (0.00%)
0 (0.00%)
0 (0.00%)
37 (100%)

0 (0.00%)
0 (0.00%)
0 (0.00%)
37 (100%)

0 (0.00%)
0 (0.00%)
0 (0.00%)
40 (100%)

3 (7.50%)
1 (2.50%)
36 (90.00%)
0 (0.00%)

38 (95.00%)
1 (2.50%)
1 (2.50%)
0 (0.00%)

57 (74.03%)
18 (23.38%)
2 (2.60%)
0 (0.00%)

3 (3.90%)
3 (3.90%)
71 (92.21%)
0 (0.00%)

73 (94.81%)
0 (0.00%)
4 (5.19%)
0 (0.00%)
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Infection, n (%)

Yes 37 (100%) 40 (100%) 14 (18.18%)
No 0 (0.00%) 0 (0.00%) 63 (81.82%)
Abscess/Flegmona, n (%)
Yes 37 (100%) 40 (100%) 3(3.90%)
No 0 (0.00%) 0 (0.00%) 74 (96.10%)
Osteomyelitis, n (%)
Yes 37 (100%) 40 (100%) 0 (0.00%)
No 0 (0.00%) 0 (0.00%) 77 (100%)
Laboratory Parameters
Hemoglobin 2
Mean (SD) 121.97 (21.67) 124.92 (19.31) 134.61 (17.92)
Total Leukocyte Count 3
Mean (SD) 13.64 (6.77) 10.23 (4.19) 7.05 (2.63)
Erythrocyte Sedimentation Rate *
Mean (SD) 49.8 (19.07) 48.71 (19.16) 28.97 (18.20)
Fibrinogen °
Mean (SD) 482.12 (183.48) 470.56 (97.39) 323.59 (86.83)
Total Protein &
Mean (SD) 94.64 (135.42) 74.01 (6.49) 75.53 (7.24)
Fasting Plasma Glucose ’
Mean (SD) 11.90 (5.43) 14.52 (5.20) 12.81 (4.85)
Blood Urea Nitrogen 8
Mean (SD) 9.17 (4.25) 7.86 (4.64) 7.32 (4.23)
Serum Creatinine °
Mean (SD) 109.46 (57.59) 91.30 (34.83) 95.75 (76.23)
Urine PH 10
Mean (SD) 4.85 (0.54) 5.01 (0.63) 4.87 (0.65)
Urine Protein, n (%)
Yes 20 (90.91%) 20 (80.00%) 41 (53.25%)
No 2 (9.09%) 5 (20.00%) 36 (46.75%)
Urine Glucose, n (%) 2
Yes 4 (44.44%) 8 (50.00%) 49 (63.64%)
No 5 (55.56%) 8 (50.00%) 28 (36.36%)

Ketone Bodies in Urine, n (%0) 3
Yes
No

4 (40.00%)
6 (60.00%)

5 (29.41%)
12 (70.59%)

12 (15.79%)
64 (84.21%)

Note: Missing values were excluded before calculating the percentages for all variables.

(*) DM duration had no data value for 33 patients (2 missing in DEBR/non-surgical patients, 13 missing in
minor LEA patients and 18 missing in major LEA patients).



(%) Hemoglobin had no data value for 2 patients (2 missing in minor LEA patients)

(%) Total leukocyte count had no data value for 2 patients (2 missing in minor LEA patients)

() Erythrocyte sedimentation rate had no data value for 6 patients (1 missing in DEBR/non-surgical patients, 3
missing in minor LEA patients and 2 missing in major LEA patients)

(®) Fibrinogen had no data value for 39 patients (18 missing for DEBR/non-surgical treatment patients, 15
missing for minor LEA patients and 6 missing for major LEA patients)

(°) Total protein had no data value for 43 patients (21 missing for DEBR/non-surgical treatment patients, 14
missing for minor LEA patients and 8 missing for major LEA patients)

(") Fasting plasma glucose had no data value for 3 patients (1 missing for DEBR/non-surgical treatment
patients, 1 missing for minor LEA patients and 1 missing for major LEA patients)

(%) Blood urea nitrogen had no data value for 14 patients (6 missing for DEBR/non-surgical treatment patients,
5 missing for minor LEA patients and 3 missing for major LEA patients)

(°) Serum Creatinine had no data value for 2 patients (2 missing for DEBR/non-surgical treatment patients)
(*°) Urine PH had no data value for 24 patients (14 missing for minor LEA patients and 11 missing for major
LEA patients)

(*1) Urine protein had no data value for 30 patients (15 missing for minor LEA patients and 15 missing for
major LEA patients)

(*?) Urine glucose had no data value for 52 patients (24 missing for minor LEA patients and 28 missing for
major LEA patients)

(*®) Ketone bodies had no data value for 51 patients (1 missing for DEBR/non-surgical treatment patients, 23
missing for minor LEA patients and 27 missing for major LEA patients)
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Table 2.1 Simple logistic regression analysis of socio-demographic and lifestyle risk factors

associated with LEA in patients with diabetic foot ulcer

Characteristics (OR) (95% CI) p-value
Socio-demographic and Lifestyle
Gender
Female 1.00
Male 1.99 1.04-3.79 0.0347
Age, years <0.0001
<50 1.00
51-60 4.25 0.87-20.70 0.073
61-70 13.30 2.80-63.04 0.001
>70 39.1 6.75-226.06 <0.0001
Education 0.3205
School (less than 10 years) 1.00
School (10 years) 0.44 0.15-1.24 0.122
Professional technical (10-13 years) 0.71 0.21-2.34 0.584
Institute/University/Post-graduate 0.74 0.21-2.51 0.633
Employment 0.1068
Employed 1.00
Unemployed 0.35 0.13-0.95 0.040
Retired 0.77 0.38-1.55 0.466
Marital status 0.0681
Married 1.00
Widowed Single/Divorced/Separated 0.37 0.12-1.12 0.080
Body mass index 0.95 0.89-1.00 0.0834
Residency 0.3931
Yerevan 1.00
Aragatsotn 0.16 0.03-0.65 0.011
Ararat 1.12 0.28-4.44 0.872
Armavir 0.53 0.13-2.04 0.359
Gegharkunik 0.46 0.15-1.40 0.175
Kotayk 0.58 0.20-1.68 0.317
Lori 0.64 0.15-2.56 0.529
Shirak 0.64 0.11-3.57 0.611
Syunik 1.92 0.18-20.10 0.586
Tavush 0.53 0.13-2.04 0.359
Vayots Dzor 0.96 0.14-6.39 0.966
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Ever smoking
No
Yes

Current smoking status
No
Yes
N/A

Number of cigarettes
Smoking years

Smoking status
before hospitalization
No
Yes
N/A

Number of cigarettes
before hospitalization

Alcohol use frequency
Never
Less than 1 drink a week
1-3 drinks a week
4-13 drinks a week

Alcohol use

before hospitalization
No
Yes
N/A

Alcohol use frequency
before hospitalization
Less than 1 drink a week
1-13 drinks a week
N/A

Having a glucometer
No
Yes

Glucometer use frequency

Shoes
Trainers, lace-ups,
boots (low heel),
extra depth/surgical shoes

Casual shoes,
bar or buckle fastened shoes, slippers

Open-toe sandals,
high-heeled shoes, flip-flops

1.00
1.78

1.00
0.32
0.34

0.98
1.03

1.00
1.02
0.57

1.01

1.00
1.34
1.50
11.64

1.00
0.37
0.25

1.00
1.5
0.85

1.00

1.25
0.86

1.00
1.58

291

0.93-3.37

0.12-1.85
0.15-0.75

0.94-1.01
1.00-1.05

0.39-2.66
0.23-1.35

0.99-1.03

0.66-2.70
0.46-4.90
1.40-96.44

0.09-1.52
0.06-1.02

0.54-4.12
0.40-1.80

0.54-2.80
0.62-1.22

0.61-1.21

1.04-8.09

0.0754
0.0138

0.022
0.007

0.2494
0.0028

0.2054

0.957
0.205

0.1968
0.0329
0.408

0.493
0.023

0.0966

0.172
0.054

0.4620

0.432
0.673

0.5966
0.4103
0.1003

0.305

0.040
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Family history

History of DFU in relatives
No
Yes
Don’t know

History of LEA in relatives
No
Yes

1.00
0.85
1.91

1.25

0.44-1.66
0.16-21.86

0.46-3.36

0.7614

0.656
0.600

0.6577
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Table 2.2 Simple logistic regression analysis of clinical and laboratory risk factors

associated with LEA in patients with diabetic foot ulcer

Characteristics (OR) (95% ClI) p-value
Clinical and Laboratory
DM treatment 0.0503

Diet 1.00

Diet + Oral agents 0.25 0.06-0.97 0.046

Diet + Insulin 0.58 0.16-2.05 0.402

Diet + Insulin + oral 0.26 0.06-1.12 0.072
History of DFU

No 1.00

Yes 55.64 12.71-243.53 <0.0001
Hypertension

No 1.00

Yes 0.62 0.30-1.26 0.1896
Arrhythmia

No 1.00

Yes 1.91 0.75-4.87 0.1647
Ischemic heart disease

No 1.00

Yes 0.90 0.47-1.69 0.7470
Stable angina

No 1.00

Yes 0.47 0.11-1.99 0.2984
Myocardial infarction

No 1.00

Yes 1.84 0.68-4.97 0.2181
Cardiosclerosis

No 1.00

Yes 0.64 0.32-1.29 0.2199
Hypertrophic cardiomyopathy

No 1.00

Yes 1.31 0.56-3.02 0.5246
Heart valve disease

No 1.00

Yes 0.32 0.03-3.19 0.3002
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Pulmonary hypertension
No
Yes

Stroke
No
Yes

Flatfoot
No
Yes

Hemoglobin
Total Leukocyte Count

Erythrocyte Sedimentation Rate

Fasting Plasma Glucose
Blood Urea Nitrogen
Serum Creatinine

1.00
4.16

1.00
4.16

1.00
1.54

0.96
1.38
1.05
1.01
1.06
1.00

0.45-38.14

0.45-38.14

0.41-5.69
0.95-0.98
1.21-1.58
1.03-1.07
0.95-1.08
0.98-1.15
0.99-1.00

0.1586

0.1586

0.5117
0.0004
<0.0001
<0.0001
0.5879
0.1025
0.6747
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Table 3.1 Simple logistic regression analysis of socio-demographic and lifestyle risk factors

associated with major LEA in patients with diabetic foot amputation

Characteristics (OR) (95% ClI) p-value
Socio-demographic and Lifestyle
Gender
Female 1.00
Male 0.88 0.34-2.24 0.7959
Age, years 0.0433
<60 1.00
61-70 3.63 1.06-12.40 0.039
>70 2.38 0.63-8.89 0.196
Education 0.3181
School (less than 10 years) 1.00
School (10 years) 0.59 0.15-2.21 0.436
Professional technical (10-13 years) 1.66 0.36-0.60 0.510
Institute/University/Post-graduate 1.33 0.28-6.27 0.716
Employment 0.1540
Employed 1.00
Unemployed 1 0.20-4.95 1.000
Retired 2.44 0.92-6.45 0.071
Marital status
Married 1.00
Widowed/Single/Divorced/Separated 4.72 0.50-44.39 0.1285
Body mass index 0.89 0.80-0.99 0.0334
Residency 0.2252
Yerevan 1.00
Aragatsotn 1.12 0.08-0.20 0.927
Ararat 0.09 0.009-0.90 0.041
Armavir 0.37 0.05-2.68 0.328
Gegharkunik 0.18 0.03-1.13 0.068
Kotayk 0.84 0.18-3.80 0.825
Lori 0.14 0.01-1.45 0.100
Shirak 1.12 0.08-14.20 0.927
Syunik 1.12 0.08-14.20 0.927
Tavush 0.84 0.11-6.03 0.866
Ever smoking
No 1.00
Yes 1.18 0.48-2.91 0.7077
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Current smoking status
No
Yes
N/A

Number of cigarettes
Smoking years

Smoking status
before hospitalization
No
Yes
N/A

Number of cigarettes
before hospitalization

Alcohol use frequency
Never
Less than 1 drink a week
1-3 drinks a week
4-13 drinks a week

Alcohol use

before hospitalization
No
Yes
N/A

Alcohol use frequency
before hospitalization
Less than 1 drink a week
1-13 drinks a week
N/A

Having a glucometer
No
Yes

Glucometer use frequency

Shoes
Trainers, lace-ups,
boots (low heel),
extra depth/surgical shoes

Casual shoes,
bar or buckle fastened shoes, slippers

Open-toe sandals,
high-heeled shoes, flip-flops

1.00
1.25
0.90

1.00
1.01

1.00
0.66
0.65

1.00

1.00
0.52
1.18
1.11

1.00
0.30
0.56

1.00
0.75
1.83

1.00

0.51
0.89

1.00

1.57

1.26

0.33-4.63
0.33-2.41

0.95-1.06
0.98-1.03

0.19-2.33
0.19-2.15

0.97-1.02

0.18-1.46
0.22-6.11
0.25-4.86

0.06-1.45
0.12-2.62

0.18-3.03
0.61-5.45

0.15-1.75
0.54-1.47

0.38-6.36

0.28-5.67

0.8816

0.739
0.838

0.7985
0.3189

0.7614

0.526
0.486

0.8481
0.5537

0.218

0.839
0.839

0.2322

0.138
0.464

0.2764

0.687
0.276

0.2846
0.6650
0.7882

0.527

0.755

41



Family history

History of DFU in relatives
No
Yes

History of LEA in relatives
No
Yes

1.00
0.99

1.00
0.22

0.96-1.03

0.04-1.15

0.9861

0.0491
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Table 3.2 Simple logistic regression analysis of clinical and laboratory risk factors

associated with major LEA in patients with diabetic foot amputation

Characteristics (OR) (95% ClI) p-value
Clinical and Laboratory
DM treatment 0.0431

Diet 1.00

Diet + Oral agents 0.07 0.007-0.82 0.034

Diet + Insulin 0.10 0.01-0.90 0.041

Diet + Insulin + oral 0.06 0.005-0.76 0.030
History of DFU

No 1.00

Yes 2.36 0.92-6.04 0.0685
History of LEA

No 1.00

Yes 1.38 0.90-2.12 0.1275
Hypertension

No 1.00

Yes 2.16 0.80-5.79 0.1194
Arrhythmia

No 1.00

Yes 2.25 0.67-7.47 0.1771
Ischemic heart disease

No 1.00

Yes 2.72 1.08-6.85 0.0308
Stable angina

No 1.00

Yes 0.52 0.04-6.07 0.5987
Myocardial infarction

No 1.00

Yes 1.09 0.31-3.75 0.8832
Cardiosclerosis

No 1.00

Yes 2.55 0.88-7.36 0.0765
Hypertrophic cardiomyopathy

No 1.00

Yes 1.82 0.57-5.73 0.3012
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Pulmonary hypertension
No
Yes

Stroke
No
Yes

Flatfoot
No
Yes

Hemoglobin
Total Leukocyte Count

Erythrocyte Sedimentation Rate

Fasting Plasma Glucose
Blood Urea Nitrogen
Serum Creatinine

1.00
1.08

1.00
1.08

1.00
0.51

0.99
1.12
1.00
0.90
1.07
1.00

0.14-8.12

0.14-8.12

0.08-2.98
0.97-1.01
1.02-1.22
0.97-1.02
0.82-0.99
0.95-1.20
0.99-1.01

0.9362

0.9362

0.4476
0.5288
0.0089
0.8065
0.0316
0.2148
0.0865
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Table 4 Multiple logistic regression analysis of risk factors associated with LEA in

patients with diabetic foot ulcer

Characteristics (OR) (95% CI) p-value
Age, years

<50 1.00

51-60 8.16 0.69-95.42 0.094

61-70 17.86 1.57-202.28 0.020

>70 68.58 5.08-924.66 0.001
History of DFU

No 1.00

Yes 123.24 13.15-1154.65 <0.0001
Total Leukocyte Count 1.37 1.15-1.64 <0.0001
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Table 5 Multiple logistic regression analysis of risk factors associated with major LEA in

patients with diabetic foot amputation

Characteristics (OR) (95% CI) p-value
DM treatment
Diet 1.00
Diet + Oral agents 0.07 0.004-1.38 0.082
Diet + Insulin 0.07 0.004-1.09 0.058
Diet + Insulin + oral 0.02 0.0009-0.48 0.016
Total Leukocyte Count 1.19 1.05-1.35 0.006
Fasting Plasma Glucose 0.85 0.76-0.96 0.010
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Figure

Flow chart outlining the study sample selection in Erebouni Medical Center and

Armenia Medical Center

Case group
N=248 patients

Armenia MC
N=180
Vascular Surgery

database filtered by the
performed LEA in

2018 and DM

Control group
N=550 patients

Armenia MC
N=350
Endocrinology
database filtered by the
hospitalization in 2018
and DM diagnosis

Erebouni MC
N=200
Endocrinology
database filtered by the
hospitalization in 2018
and DM diagnosis

Erebouni MC
N=68
Vascular Surgery
database filtered by the
performed LEA in
2018 and DM

N=177 N=54 N=296
excluded DFU excluded
patients patients patients

N=23
DFU
patients

N=126
excluded
patients

N=23 N=45 N=54
LEA excluded LEA
patients patients patients

_ N_:2_5 N=68 N=140 N=262
ineligible ineligible ineligible ineligible
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N=13 N=2 N;§8 N=0 N=29 N=6 N: 027 N=3
no refusals contact/ refusals no refusals contact/ refusals
contact contact
MR
N=5 N=8 N=2 N=4
deaths deaths deaths deaths



Appendix 1 Summary of prevalence rates and odds ratios/risk ratios of different risk

factors for lower extremity amputation from the literature

Risk factor Prevalence, (%0) OR RR References
InLEA InDFU
Group Group
Gender
Male 524 35.6 3.81 (40)
Age
>70 years 0.9 0.34 (38)
DM treatment
Insulin therapy 90.5 36.1 10.95 (40)
History of LEA 28.6 0.8 16.58 (40)
Comorbidities
Hypertension 96.9 75.0 0.09 (41)
Ischemic heart disease 40.0 20.2 2.63 (40)
Myocardial infarction 15.0 6.1 2.74 (40)
Abscess/Flegmona 41.6 1.67 (37)



Appendix 2 Sample size calculation

C_@+ D) @A P+ Zayn)’
r (p1 — p2)?

e For power = 80%, Zg =08

o Fora=0.05Z,, =196

e r = 1.0, ratio of controls to cases

e The proportion of exposed in the control group: Peoptexp = 0.4

e The proportion of cases exposed:

p _ ORXPcont.exp _ 2.5X0.4
Case exP  p.ontexpX(OR-1)+1  0.4x(2.5-1)+1
P

= 0.625

e The average proportion of exposed:

_ 0.625+0,4
p=———"=05125

LT+ DA (2 + Zap)
n= X
T (p1 — p2)?

(1+1) (0.5125)(1 —0.5125)(0.8 + 1.96)?
n= X
1 (0.625 — 0.4)2

n ~ 76.2816 = 77 (participants in each group)

Therefore, N = 2 X 77 = 154 (participants in total)



Appendix 3 Questionnaire (English version)

PatientID** __/ _ Clinic ID*

Date (day/month/year) /[

Questionnaire

Screening Questions

1. Have you been diagnosed with any of the following

a)
b)
c)
d)
e)
f)
9)
h)

diseases in 2018?

Chronic venous insufficiency, varicose veins

Acute peripheral artery thrombosis

Lymphedema

Congestive heart failure

Rheumatological diseases

Malignant neoplasm

Radiotherapy and immunosuppressive therapy

Ulcers and amputations due to other reasons than DM

[1 Yes — thank the participant and terminate the

interview

[J No — continue the interview

2. Have you ever been diagnosed with diabetic foot ulcer?

] Yes — continue the interview

[] No — thank the participant and finish the interview

3. What type of treatment have you received in 2018?

(1 Lower extremity amputation (specify)
— assign the participant to case group
L] Surgical debridement/non-surgical treatment —

assign to control group
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Patient ID** __ /

I.  Family History

Clinic ID*

4. Have one of your close relatives (mother, father, 1. [ Yes
sisters, brothers, daughters, sons, uncles, aunts, 0. [0 No
nephews, nieces, grandparents, grandchildren, half- 88. [] Don’t know
siblings, and double cousins) ever been diagnosed with
diabetic foot ulcer?
5. Have one of your close relatives ever undergone lower | 1. [ Yes
extremity amputation? 0. O No
88. 1 Don’t know
Il. Lifestyle
6. Have you ever smoked cigarettes? 1. [J Yes
0. O No- (GotoQ12)
7. Do you currently smoke cigarettes? 1. U Yes
0. O No - (GotoQ9)
8. On average, how many cigarettes per day do you
smoke? (cigarettes)
9. How long have you been smoking?
_ (years)
10. Were you smoking before the hospitalization? 1. [J Yes
0. [J No- (GotoQ12)
11. On average, how many cigarettes per day were you

smoking before the hospitalization?

(cigarettes)
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Patient ID** __ / Clinic ID*

12. On average, how often do you use alcohol containing 0. O Never — (Go to Q15)
drinks? 1. [ Less than 1 drink a week
2. [ 1-3drinks a week
3. [ 4-6 drinks a week
4. [ 7-13 drinks a week
5. [J 14 drinks or more a week
13. Were you using alcohol containing drinks before the 1. [ Yes
hospitalization? 0. O No - (Go to Q15)
14. On average, how often were you using alcohol 0. [ Less than 1 drink a week
containing drinks before the hospitalization? 1. [0 1-3 drinks a week
2. [ 4-6drinks a week
3. [ 7-13 drinks a week
4. [J 14 drinks or more a week
I11. Additional questions
15. Did you have a glucometer (a medical device for 1. O Yes

checking blood sugar levels) before the hospitalization? | o [ No - (Go to Q17)

16. On average, how many times a day were you checking
your blood sugar level with your glucometer before the

hospitalization?

17. Have you ever been diagnosed with flatfoot? 1. [J Yes
0. U No
18. Which type of shoes were you wearing before the 0. [ trainers, lace-ups, boots (low heel), extra
hospitalization? depth/surgical shoes

1. [ casual shoes, bar or buckle fastened shoes, slippers

2. [ open-toe sandals, high-heeled shoes, flip-flops
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Patient ID** [/ ClinicID*
IV. Socio-demographic and Anthropometric Characteristics
19. From what part of Armenia you are? 0. O Yerevan
1. [ Aragatsotn
2. [ Ararat
3. O Armavir
4. [ Gegharkunik
5. [0 Kotayk
6. [ Lori
7. [ Shirak
8. [ Syunik
9. [ Tavush
10. [0 Vayots Dzor
20. What is your gender? 1. [0 Male
(Do not read) 0. O Female
21. What is your date of birth?
/ / (day/month/year)
22. Body mass index
_ (kgim?)
What was your average weight before the (kg)
hospitalization? (cm)
What is your average height?
23. What is your completed educational level? 0. [ School (less than 10 years)
1. [ School (10 years)
2. [ Professional technical education (10-13 years)
3. [ Institute/University
4. [ Post-graduate
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Patient ID** __ /

Clinic ID*

24. What was your employment status before the

hospitalization?

Employed
Unemployed
Student
Retired
Other

25. What was your marital status before the

hospitalization?

Married
Single
Widowed

Divorced/Separated

26. On average, what were your household expenses per

month before the hospitalization?

w M RO W R o~ W DN P O
O o o oo oo oo g dd o

[

88. [
99.

Less than 50.000 drams

From 50,000 — 100,000 drams
From 100,001 — 200,000 drams
From 200,001 — 300,000 drams
Above 300,000 drams

Don’t know

Refuse to answer

Thank you for your time!
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Patient ID** [/ Clinic ID*
Medical Record Review Form
27. Diabetes type 1. U Type 1 diabetes

0. [ Type 2 diabetes

28. Diabetes duration

_ (years)

29. Diabetes treatment Diet
Diet + Oral agents
Diet + Insulin

Diet + Insulin + oral

30. History of foot ulcer Yes
No
31. History of surgical treatment None

Debridement
Minor amputation

Major amputation

35. Comorbidities None

Hypertension
Arrhythmia

Ischemic heart disease
Myocardial infarction
Stroke

Other (specify)

36. Ulcer depth Dermis
Subcutaneous tissue

Joint

e I o B L R A B e I ol A el B A e
O oo oo dgddonoo.oooogoogooo g

Bone




Patient ID** __ /

Clinic ID*

37. Ulcer location 0. OJ Dorsal
1. U Plantar
2. [ Border
38. Ulcer level 0. [ Forefoot
1. U Midfoot
2. [ Hindfoot
3. [ Above the ankle
39. Clinician-diagnosed wound infection 1. [J Yes
0. [J No
40. Clinician-diagnosed foot abscess/flegmona 1. [ Yes
0. [J No
41. Clinician-diagnosed osteomyelitis 1. [ Yes
0. OJ No
42. Hemoglobin
(@b
43. Total Leukocyte Count
_ (10M9/L)
44, Erythrocyte Sedimentation Rate
_ (mmf/hr)
45. Fibrinogen
(@b
46. Total Protein
(9l
47. Fasting Plasma Glucose
_ (mmol/L)
48. Blood Urea Nitrogen
~ (mmol/L)
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Patient ID** __ /

Clinic ID*

49. Serum Creatinine

(umol/l)

50. Urine PH

51. Urine Protein 1. U Yes
0. [J No
52. Urine Glucose 1. U Yes
0. [J No
53. Ketone Bodies in Urine 1. U Yes
0. [J No
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Appendix 4 Questionnaire (Armenian version)

Nwghkinh ID-u ™ _ /_

__ Ujhuhugh ID-u * Uduwphy (op/wdhu/nwph) _/_ /_

Zunpguipkpphl

Ulphuhtq hupgtp

1. Qnip whinnpnoyb | kp hnlyuy
hhquwtnnipjniutbphg nplik Uklny 2018 p.-ht

w) £pnuhl bpujuwyht wipwjuwpupnipnil,

tpuljutiph quphyng hpunnipni

p) unpwthunn wunputph unip ppodpng

¢) Lhudtntdw

1) Ywbqujht upnujhtt wpwywpwpnipiniu

k) [Pudwwnninghwljuwt hhquunnipiniutibp

q) Qupnpul tnpugnjugnipniutp

E) rwnhnptpuyhw b puntinunmiypluhy phpuwyhw

n) Iungtp b wdyninwghwubp wy] yundwnubkpny

pwgh pwpwpuyhtt ghwpbnp

1.

0.

[J Ujn - sunphwljwnipjnits hwjntby
dwutiujghtt b wmjwpunt] hwpguqpnigp

[ N3 — owpnibwlk hwpguqpnygp

2. mp kpplt whinnpnoyk'] kp nhwpknhl
nintwpwph jungny:

—

0.

[ Ujn - swpnibiwyl) hwpguqpnuygp
[ Ny — sunphwljwnipjnts hwyntt] dwubwlght

b wjwpunk) hupguqpnygp

3. Qnip hus pnidnid bp uinughy 2018 p.-hu:

[ Uwnnpht pgnyph wdynunwughw
(Wwlpwiwubtp) - tpwbwlby nhwyptph edphl
O ukypEyunindhuw/Yntubpjuunhy pnidnud -
upwbmlby unnighyubiph fudpht
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Nughtunp ID-u ™ __/__ Yhuhyugh ID-u*
I Cohunwitjut yuundnipntu
. Upryn'p 2bp Ukpdwynp wqquywbikphg nplk
Utyp (Uwypp, hwjpp, pnypbpp, Enpugptbpp,
nnuunpbpp, npohubpp, hnpbnpaypubpp,
ptiphutpp, hnpuwpnypbpp, Unpupnypbpp, ppng - | 1. O Upn
Yud tnpnp npyht, ppng ud tnpnp poiunpp, 0. O ny
wnwnhlubpp b wuwbpp, ponubpp, npp 88. L1 2ghwnkd
pnypbpp W/wd Enpuygptbpp, b qupdhljubpp)
tppbt wjunnpnyt) Enhwptnhly nintwpwuph
fung hhjwtnnipyundp:
. Upmyn’p Qkp dkpdun]np wqquljubiubphg nplk 1. O Upn
Ukyht Epplk uwnwnpyb) Eunnpht Jipenyph 0. O Ny
wdyninwghu: 88. [J 2ghwutd
II. Uypbuytpy
. Ymp kpplt Sfuwunun shuk’| bp: 1. O Upn
0. O Ny — (Uugkp 212-ht)
. Qmp tbpluynidu sjun " bp: 1. O Upn
0. O Ns— (UGugkp 29-ht)
. Uhghtnu, opkljwt putth” gyuibiuly bp Spund:
— (Suwjuninh quitiul)
. Nppw’t dwdwiiwl bp shuly:
(twph)
10. Hnip Spun wd thp dpiish hnuughnwjugnudp: 1. O Upn
0. O Ny — (UGugkp 212-ht)
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NMwughtunh ID-u™__ /_ Yhuhuh ID-u*

11. Uhghtimu, opkljuih pwtth” quuitiuly bhp spund
Uhtsl hnuyhwnwjugnidp:

_ (shuwlumnh guuitid)

12. Uhghtunid, npputt hwgwiju tp oguraugnpsdnid 0. [ Gpphp — (Uugkp 215-ht)
wiynhn] upnibwlnn pdwkihpubp: 1. 0 1 pdwybyhphg phy Ukl pupupnud

2. 0 1-3 pdybphp Uk swpwpenid

3. 0 4-6 puybihp Uk swpwpenid

4. 0O 7-13 pdybhp Ukl owpwpnid

5. 0O 14 b wykh pdwbhp UkYy owpwupnid

13. dmip oquimgnpén U thp wiynhn] qupmbwlny | 1. O Ujn
nUwbhputp dhtish hnuw hnnwjugnidp: 0. 0O Ny - (UGugkp 215-ht)

14. Uhghtunud, nppwt hmgwhu Ehp ogunuugnpdnid 0. O 1puwkihphg phs Ukl owpwpnid
wnhn] wwupnitwlnn pdwybjhpukp dhtsh 1. 0O 1-3 pdybhp kY owpwpnid
hnuyhwnwjugnudp: 2. 0O 4-6 puybihp by owpwpnid

3. O 7-13 puybihp vbY owpwpnid
4. 0O 14 b wyth pdybhp Uk pwpwpenid
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Nughtunh ID-u**__/

. Zwybpyuy hupgkp

YihtthYuwgh ID-u *

15. kn1p mhhahp qpniyndbwnp (wpjub pwpwph

—

[ Umn

dwjuppuljh uvnnigdw pdouljutt vwpp) dptgh | 0. O Ny - (Gugkp 217-ht)
hnuyhwnwjugnidp:
16. Uhghtmu, opkljul pmtth” wiquud thp unnigmud
wpjut gupwph dwjwppuyp p gyniyndtnpng S
Uhtst hnuwhwnuugnudp:
17. dnip kpplk whannpnoyk ] bp 1. O Upn
huppupwpnpyudp: 0. O 0y
18. Pty wnkuwljh Ynphyy thp twjuptunpnid Ypty dhigh | 0. O uynpuwght Ynphlukp, quuwlub Ynphlikp,
hnuwyhwnwjugnidp: tpljupwdhunp Ynphljubp (guspulpmily),
oppnutnhly Ynphlubp
1. 0 undkbopyu Ynphlubp, juyhsm] wilpugynn
Ynhljutp, nbught hnnupwihtp
2. U uwlguyubp, pupdpulpnily Ynohlukp,

dnjuthyyu hnnupwthbp
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Nughtunh ID-u**__/

YihtthYuwgh ID-u *

IV. Unghwj-dnnynyppugpujuil b duppusuthwlwb punpwughp

19. Zwjwuwnwith n'p dwuhg bp:

0.

—

Ve N U s WN

—
e

[1 Bplwl
Upwgqudnint
Upwpwuwn
Updunfhp
QLnuppniuhp
Unwnuyp
Lnnh

Chpuy
Ujniuhp
Swinip
Juyng Qnp

20. Qtp utinp
(Quupruy)

e =

Snudwnn
Yht

O g oooogoodgodod

21. Qtp suliywt wduwphyp

(op/wlhu/tnwanh)

22. Uwupduh quuqJush gniguthy

Qtp vhohtt puop dhtisl hnuyhunwjugnidp
Qtp vhohtt hwuwlp vhslh hnuyhnwjugnidp

(oAl

_ (4q)
_ (ud)

23. Qtp Yppnipjniup

[ Ywpng (dhtish 10 tnwph)

[ Ywpng (10 wph)

O UTwubwghnwljub nkjuthjuljub Yppnipjnth
(10-13 wiwph)

[l Puunhwunniw/Zudwjuupui

[ ZEwpnithwljul
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NMughtunh ID-u™_ /_ Yhtuhyuyh ID-u*
24. Qtp wohuwnwipwhtt jupquyhdwlp dhtsh 0. U Upluwwnnud kh
hnuyhwnwjugnidp 1. O 9th wphuwwnnid
2. O Muwbng th
3. O @npowlh kh wmughy
4. U Uy
25. Qtp wuntubwljut jupquyhdwlp vhish 0. O Udniutimgus
hnuyhwnwjugnidp 1. O Quuniutmgus
2. U Ujph
3. O Udniutwnidud
26. Uhohtinid, nppwr’ it kp Qbp plinwubihph wdubul | 0. O Uhush 50.000 npud
dwhuubipp vhtish hnuyhnwjugnidp 1. J 50,000 — 100,000 gpud
2. [J 100,001 - 200,000 npuu
3. [J 200,001 - 300,000 ppud
4. [ 300,000 npuuhg wykh
88. LI 2ghwntud
99. U Zpwdwpynid bl yunwupuwnky

Cunphujuwnipnit dudwbwl npudwnpbint hwdwp:
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Nughtunh ID-u**__/

YihtthYuwgh ID-u *

Pdoljmjuli pupwunh dbwpninpe
27. Yhwpknh wkuwlp 1. O Shy 1 ghupkn
0. O Shy 2 nhwpktn
28. Thupknh nlnnnipjntip
— (wuph)
29. Tthwpkwnh pnidnidp 0. O Thtuw

w N

Thtwnw + NMkpopu vhengubn
“thtwnw + Puunihtu
“thtwnw + Puuniht + ywhpopw) Uhgngutip

30. Uhwdukgnid Ypliynn ninbimpuph jung

—

Ujn
1y

31. Uhudutgnid Jhpwhwwnwlwt pnidnid

—

ol @

Puguljuynid £
Lkpkunndhw

@npp swijwih wdyninwghw
Uké swjuh wdynunwughw

35. Minklgnn hhwunnipiniuubp

—

e W

Puguljuynid £
Zhykpunkughw

Unhpuhw

Uph hotthy bt pyma
Uptuwuith higuipln
Pluntyn

U (Umtpudwuttp)

36. Iungh junpnipniup

el e ok W

O o oo odooo0ogoodgoonooodgod

Uy

Bupwdwojuyhtt Swpuyupoowip
Znn

(luyp
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NMughtunh ID-u™_ /_ YhtuhYywyh ID-u *

37. Tungh nmtnuljuynudp 0. U QMnpquy
1. O Mutwnwp
2. 0O Bqpuyhu
38. Iungh dwljupnyuyp 0. O Unwouwjht
1. O Uhouwyhte
2. [ Zkwnhu
3. [ Uhush §né&p
39. dtpph hudklgusnipiniup 1. OO Umn
0. O Ny
40. Uwninpht ykponyyph wpugku/$1hqunum 1. O Upn
0. O Ny
41. Ountnuhkjhwn 1. O Upn
0. O Ny
42. ZkUnqnpht
(a/V
43. Cunhwunip 1Ejynghnutph putuly
_ (10M9/y)
44. Ephunpnghnubph tunbkgdwt wpugnipnit
I (11 17/<))
45. Dhgphungku
(a/V
46. Cunhwunip uyhwnwlnig
(9/D
47. Upjub yjwuquuyh gymijnquibt pungus dudwbuy
_ (ddmA)
48. Uhquiynip
— (Wdm)




Nughtunh ID-u**__/

YihtthYuwgh ID-u *

49. Upjut wyuquuyh Yptwwnhuht

_ (uimp)

50. Ukqh PH

51. Uy hinwlnig ukignid . 0 Un
L1 Ny

52. Qynilynq Ukqnid [ Ujn
L1 Ny

53. Gknnuwjht dwpuhuutp dkgqnid [ Ujn
1 Ny
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Appendix 5 Introduction script (English version)

Introduction script for the interviewer

Hi. My name is Taguhi. | am a graduate student at the Turpanjian School of Public Health at the American
University of Armenia and currently working on my thesis project dedicated to the investigation of the risk
factors of lower extremity amputation in patients with diabetes. Your phone number was provided by the
Endocrinology/Surgery Department of Armenia Republican Medical Center/Erebouni Medical Center. Could |
ask a couple of questions to see whether you can participate in this survey? The information provided by you
will be confidential.

e Incase of a DOUGHT
Explain the purpose of the research, mention the value of the provided information and the importance of
his/her contribution to the survey and remind that privacy and confidentiality will be maintained. Try to find

reasons for the refusal and politely, without persistence, convince to participate.
e Incase of REFUSAL
Thank the participant for the allocated time and ask the reason for refusal.

e |ncase of AGREEMENT

Thank and check the eligibility of the participant.
e If the participant is ELIGIBLE — continue the interview and proceed to the consent form.

e |f the participant is NOT ELIGIBLE — thank the participant and finish the interview.
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Appendix 6 Introduction script (Armenian version)

Lkipwédnipnil ugkiup hwpgugpniguunh hudwp

Puipl Qkq: P wuniup Pwgnihh E: Bu Zuyjuunwith wdbkphjjut hwdwjuupwiwh Ephutdbut
Zutupujhtt wenpowwywhmpjut pulnyntnh wjupnulub Ynipuh ntuwbng B b wydd wpjpwwnnid
Ed hu dwghunpnuwljwt phqh ypw, npp thpdws k pwpwpuwyhtt nhwpbnny yughkunubph dnn
unnpht yEponyph wdyniinnwghwyh rhuljh gnpénuttph ntundtwuhpnipjutp: Qtp
htnwhinuwhwdwpp npudwnpyt) E Updkthw hwipuybnwlut pdojuljut jEtnpnuh/Epkpniuh
pdoljulut Yhunpnth Eunnlyphininghwh/<hpupnidnipyub pudwidniiphg: Ywpnn b dkq dh
pwith huipg mwy, npykugh hwuljwtwd wpynp fupnn Ep dwubwlgl) wyu hwpgdwup: tp Ynndhg
npudwunpyus hudnplughwt jutuw qununth:
e YUUYUOD ntuypnid
Pugunpl)] hbnnwgnunipjut tyuwnwlp, wol] npudwnpdus hubnpdwghugh b dwubwlgnipju
Jupbnpnipniup hbnwgnunipyut hwdwp b hhotguby, np qununuhnipniup juywhywigh: dnpdty
wupgb] Ukpdbnt wuwwndwnubpp b punupwywph, wnwbg ywupunwnpuiph, hwdngb] dwutwygh:
e UGLdUUVL nhypnid
Cunphwljunipinit hwjnubk] dwubwlghtt mpudunpus dudwbwlh hwdwp b yupgt) dbpddw
wwwndwnn:

e 2UUUQUSLIGLAR nhupnid

Cunphwljunipjnit hwjntb] b uvnnigh] dwubuljgh hwdwywnmwupuwtinipyniup:

¢ Bphk duutwlhgp ZUUUNULUUNULARU E - sowpntbwlt] hwpguqpnygp b wgiby

huwdwdwjunipjut duht
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Epet dwutwlhgp 2P ZUTUNULUUNUULARU - suinphuljunipnts hwjnik] dwutiwlghtt

wyjwpunk] hwpguqpnygp
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Appendix 7 Oral consent form (English version)

American University of Armenia
Turpanjian School of Public Health

Institutional Review Board #1

Informed consent form

Hi. My name is Taguhi. | am a graduate student at the Turpanjian School of Public Health at the
American University of Armenia. We are conducting a study to investigate the risk factors of lower extremity
amputation in patients with diabetes, among adult population in Armenia. The research is conducted among 160
patients who received treatment in Armenia Republican Medical Center and Erebouni Medical Center in 2018.

You are invited to participate in this study, as you received treatment at Endocrinology Department of
Armenia Republican Medical Center/ Erebouni Medical Center in 2018, from where your contact information
was extracted. Your participation in this study will involve only the current telephone interview that will last 5-
7 minutes. | would like to ask you to participate in this study to share some additional details about the course of
your disease and your lifestyle habits.

Your decision to participate or refuse to participate will not have any undesirable consequences. You
may skip any question you prefer not to answer and you may stop the interview any time without any
undesirable consequences for you. The participation in the study will not have a negative impact on you.

Your participation is important for the study. There is no direct benefit for the participation, but the
information provided by you and obtained from your medical record will contribute to better understanding of
the risk factors of lower extremity amputation in patients with diabetes which could lead to improved
management, as well as, delay and prevention of the development of this complication in the future.

The information received from you and your medical record is fully confidential and will be used only
for study purposes. No identifiable information will appear on the questionnaire and final report. Your contact

information will be destroyed immediately after completing the data collection.
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If you have any questions regarding this study you can contact the Principal Investigator of this study,
Assistant Professor of the Gerald and Patricia Turpanjian School of Public Health, Dr. Vahe Khachadourian at
(060) 612570. If you think you have been hurt by participating in the study or feel you have not been treated
fairly you can contact the American University of Armenia Human Protections Administrator, Varduhi
Hayrumyan at (060) 61 25 61.

Do you agree to participate?

Thank you.

71



Appendix 8 Oral consent form (Armenian version)

Zuyuunwih Udkphljub Zudwjuuwpub
Pphwiudbwb Zuupuht Unnnpowwywhm pju dulnjntn

Ghunwhtnwugnunuljut Ephijugh phy 1 hmtduwmdnnny

Ppuqkl hwdwdwjunmpjut A

Puipl QLq: Pl winitp PFwgnihh b Gu Zwjwunwh wdkphljjut hwdwjuwpwihZwbpught
wnnnowyjwhnipjut bulnyyntnh wjupunuwju Ynipuh nruwbtng Bd: Ukup hpuwjwtwgunid tup
hwpgnud, nph tywwnwli E Zujuunwih swhwhwu ptwlsnipjut sppwtinid ntunidwuhply
unnpht yEpgnyyph wdwninwghwyh phulh gnpdntibpp pupwpuyht thuptnn] ywughttntph
Unwn: Zknnwgnuinipiniip hpuwbwgynid E wyt 160 wughbkunubph ppowtnid, nypkp pnidnid Eu
unugl] Updtiuhw hwtipuybnwuju pdojuljut jEunpnunud/Eptpnith pdojujut fEunpnunid
2018 pyuljuuht.

Qnip hpwyhpusd tp dwutwlgh) wyu hbnnwgnunipjuip, pwih np potdnid Ep unwgly
Updkuhw hwbipuybnwlub pdoiujut Etnpnup/ Epkpniuh pdojuljut YEunpnuh
Eunnyphuninghuyh/9hpupnidnipjut pudwidniipnid 2018 pywljutht, npuntinhg b Qtp
Ynunwljuiwghtt nfjuyukpp YEpgyl) b QEp dwutwljgnipniup wyu hwpgdwip vwhdwbwhwlynd
E dhuwyt wyu hinwjunuwhtt hwpguqpnygny, npp Yuiih 5-7 pnwyb: Gu Yjuugpth Qbq dwutwlgl) wyu
htinwgnumpyutp b fhuyly 2tp hhjwtnmpejut ptpwgph b 2bp wypbjuytpuyh qepupbpug
[pwugnighy ujyutpny:

Zupgdwip dwubwlghint jud nputthg hpwdwpybnt 2bp npnpnidp sh niuktw nplik

wbgwtljuh htnbwtptbp: Inip Jupnn Ep pug ponuk) guuljugus hwupg, nphtt gkpunwunid bp
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sypuinwulwutl] b nunupkgubk] hwpguqpnygp guiljugus yuwhh wnwg nplik wbhguwuljwh
htwnbwuputph: Zupgdwp dwutwlglp puguuwlui hbnbwip sh nibbtiw Qtq hwdwnp:

Qtp wutwmljgnipiniup Juplnp E hbnwgnunnipjut hwdwp: QEp dwubwljgnipiniup sh
Eupunpnid wtdhowlwt pwh 2tq hwdwp, puyg Ep mpudwunpus b pdojuljut gpupnidtphg
JEpgws ndyuiubipp Yoqubt wnfbh ju] hwulubiwg 2-py nhwh pwpwpuiht ghwptnng
wughtunukph Unwn phwpknhl nnbwpwph juingnindwt nhuljh gnpéntuukpp, npp wywquynid Yoquh
punpbjuyl) wyu hhquunnipjut Jkpwhulnudp, hpisybu twl, hbnwdgh] b jutuwpgl] wju
pupnnipjul qupqugnidp:

Qtp Ynnuhg npudwnpdus b kp pdojuljutt gpunnidutinhg yipggws nyjuutpp
wudpnnonyhtt qunuuh ki wuwhyknt b ogunugnpéybnt L vhwjtt hEnmwgnunnipjut tyyunwlnyg:
Qupwutdppuguhwynnn nphikhudnpdwghw sh toytnt hwpguptperhlh b JEpetwljut qilnygh Jpus:
Qtp Ynunnwljurnuyhtt nyjukpp Ynsusmgytt mudhpwytiu myjuutiph hwjwpwgpnidhg htinn:

Uju htinwgnunipjut Jepuptpyu) hupgbkp nitubuwnt nhypnd Jupng bp juy hwunwnty
htwnwgnuunipjut nEjudup, Zujuunwith wdbkphjjut hwdwjuupwih Zwtpught
wnnnowuhnipjui $wlniynbnh gngkinn - dwhb Mwswgnipjuith htwn, hknbyuy
hknwunuwhwiwpm] * (060) 612570. Bpk dmp Jupsnud kp, np htwnwgnunnipyuip Qkp
dwubwlgnipniip Qkq Juwu £ yqungwnt) jud Qbq juy skt Jepwpkpyby, jupnn bp fuy
hwunwnt) Zujuunwith wdkphljjut Zudwjuupuh Ephljuyh hwtduwdnnnyh hwdwljupgny,
JQuipnnihh Zwjpnudjutth hbwn, htnlyuw) hkpwunuwhwdwpny (060) 61 25 61.

Zudwdw ji bp dwubalghy:

Cunphwljunipnii:
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Appendix 9 Journal form (English version)

ID Name Phone Attempt 1 | Attempt 2 | Attempt 3 | Attempt 4
(first, last) number

Disposition Codes

Complete response (Respondent fully completes the survey )
Incomplete response (Respondent refuses to fully complete the survey)

Refusal (Respondent refuses to complete the survey) (specify)

No answer
Busy number
Call later

Wrong number

L N o g s~ w D e

Not eligible Participant
a. Non-Armenian speaking

o

Non-Resident
Age under 18

Chronic venous insufficiency and/or varicose veins

a o

Acute peripheral artery thrombosis
Lymphedema

Congestive heart failure

o «Q o

Rheumatological diseases (vasculitis, scleroderma, systemic lupus erythematosus, etc.)

Malignant neoplasm

j. Radiotherapy and immunosuppressive therapy

k. Ulcers and amputations due to other reasons than DM
9. Death
10. Other (specify)




Appendix 10 Journal form (Armenian version)

ID Utnt Phone Odnnd 1| Pnpd 2| Pnpd 3| dnpd 4
Uggquwlunt & number

“hppopnydwh Yngkp

1.

© N o g &

Udpnnowlwht yuuuu putt (Munwu pwinnp wdpnnonyht wjwpwnk] k
hwpgnt dp)

Ny wdpnno wlwt wunwu pwtt (Muunmuu fppwbttnyp hpwdwpyni d E wdpnneondht
wjwpwk] hwpgnt dp)

Utpdnt d (Mwnuu ppwinnp hpwdwpyni d E dwubwlgl] hupgdwunp)
(uwtpudwuukp)

NMunuu juwtt $ § w

Qpwnywd hbnuwpnuwh wd wp

Quuquwhuwpky] nio

Uhiwy h & » wjun u wh wd wp

2h wd wyunuwu fpmtny dwuttwly hg
w) 2wy Epkuht sy whpwwkunn wud
p) Ny nqhpklunm
q¢) Swphpp 18-hg gwsp
n) Lpnuhy tpwjuw ht whpwjwpwpnirpynrt W/juwd Epwyutph
Juphlynqg hhquugni pynit
) Umnphu dtponij putph himpwbthuwmwinputph unip ppndpng
q) Lhuptntdwm
E) Ywuquy ht upwuy ht whpwJwpwpnt pj nt
p) fudwunn| nghwjwht hhJuwugnipyntuubp (uulniq hw,
ulp Epnpbpdw hwdwjwpquy hot jupudhp quy | whnb wy 1 o)
p) 2Qupnpuwl tnpwgnj wgni pj nruubpp
d) funphnpbpuyhwlh punt tnunt ywphuhy phpuyhw
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h) ungtp b wduynt nughwibp wy | qun€unutpny pugh pwpwpuy ht
nhwpwnhg

9. Uwh

10. Uy 1 (wipuwdwuubkp)

Appendix 11 Tentative timeframe

(December-May)

December January February March April May

Task Scheduled 1-1516-31 1-1516-31 1-1415-28 1-1516-31 1-1516-30 1-1516-31

Protocol Development

+ Introduction writing e ———
e Methods writing —

Study Instrument Development

e Questionnaire designing ﬁ

e Questionnaire translation PRSEY

Introduction Script Development

<)
Consent Form Development <)
<)

Journal Form Development

IRB Application )

Request for Permission -

Database development o g

Data collection

<)
Data entry G
<)

Data analysis

Results and Discussion Writing <)
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