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Abstract 

Background:  Iodine Deficiency Disorder (IDD) is a significant public health problem in 

over 130 countries.  In the information bulletin of  International Council for Control of IDD 

(ICCIDD), Armenia is represented as a country with high IDD prevalence.  The prevalence of 

endemic goitre (thyroid gland enlargement), the Total Goitre Rate, is accepted by WHO/ 

ICCIDD as a basic indicator for IDD expressivity.  

Objectives:  Screening of women age 18-20 provides an opportunity to establish the iodine 

status of a group who are particularly vulnerable.  The present study assessed the prevalence 

of thyroid gland enlargement (TGE) among 18-20 year old female students in Yerevan, and 

identified the risk factors that contribute to the development of TGE (goitre). 

Methods:  A multistage cluster technique was used to enroll 97 university and college 

students in a cross-sectional survey.  Assessment tools included an interviewer-administered 

survey and thyroid palpation.  Pearson χ2 test of association, simple and multiple logistic 

regressions were applied for the analysis of the associations between variables.  

Results:  The prevalence of TGE among 18-20 year old female students in Yerevan was 

21.6%.  The odds of TGE were over 13 times higher in students with a family history (FH) of 

TGE compared to those without a FH of TGE, after adjusting for household monthly 

expenditure and type of salt used.  After adjusting for FH of TGE and type of salt used, the 

odds of TGE were over 4 times reduced in individuals with high socio-economic status as 

compared to those with low socio-economic status. 

Recommendations:  A more specific targeted survey for women with a FH of TGE, should 

be considered.  It was recommended to conduct a Knowledge-Attitude-Practice survey in 

reproductive age women and medical personnel regarding IDD and endemic goitre for further 

development and conduction of education programs.  Salt iodization and effective monitoring 

of iodine nutrition were recommended as the preferred strategy to control and eliminate IDD.  
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1.  Introduction 

 General background 

Iodine Deficiency Disorder (IDD) is a significant public health problem in over 130 

countries, affecting a total of 740 million people [1].  Globally, 2.2 billion people (38% of the 

world's population) live in areas with iodine deficiency and risk its complications [2].  Iodine 

deficiency is the single most common cause of preventable mental retardation and brain 

damage in the world [1].  It also decreases child survival, causes goitres, and impairs growth 

and development.  While remarkable measurable progress is being made through universal 

salt iodization programs, there are nearly 50 million people estimated to still be affected by 

some degree of IDD-related brain damage [1].  Iodine deficiency, through its effects on the 

developing brain, has condemned millions of people to a life of few prospects and continued 

physiological and mental underdevelopment.  The mental deficiency has an immediate effect 

on children’s learning capacity, women’s health, quality of life of communities, and 

economic productivity [2]. 

Iodine deficiency is the world's leading preventable cause of mental retardation, with 

over one-third of the global population at risk due to a lack of naturally available iodine in the 

soil [3].  IDD occurs when people do not receive the minimal amount of required iodine in 

their diets on a regular basis. Iodine shortages are especially damaging for pregnant women 

and their children, resulting in miscarriages, stillbirths or neonatal deaths [2].  During 

pregnancy, even milder deficiencies can impair fetal development and result in physical and 

mental retardation.  Other effects of IDD include goitre, abnormal physical development, 

reproductive loss, and severe mental and physical retardation, an irreversible condition 

known as cretinism [2].  On the other hand, IDD is among the easiest and least expensive of 

all disorders to prevent [2].  The addition of a minute, constant amount of iodine to the salt 

that people consume in their food every day is all that is needed.  The elimination of IDD is a 
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critical development issue, and should be given the highest priority by governments and 

international agencies [3].  Effective and affordable technology exists to prevent iodine 

deficiency and the problems it causes.  The most important are iodized salt and effective 

monitoring of iodine nutrition.  

In 1994, the World Health Organization (WHO) produced a document in 

collaboration with UNICEF (United Nations International Children’s Fund) and ICCIDD 

(International Council for Control of Iodine Deficiency Disorders) entitled “Indicators for 

assessing IDD and their control through salt iodization” to provide guidance concerning the 

use of surveillance indicators for IDD.  The prevalence of endemic goitre, the Total Goitre 

Rate (TGR) is accepted by WHO/ICCIDD as a basic indicator for IDD expressivity [2]. 

Endemic goitre is a disease for which the main symptom is the progressive 

enlargement of the thyroid gland.  This gland is situated at the front of the throat, below the 

Adam's apple (larynx) [4].  The thyroid gland secretes hormones to regulate many metabolic 

processes, including growth and energy expenditure.  The thyroid gland is controlled by the 

pituitary gland, which is located in the brain.  The pituitary prompts the thyroid to make its 

hormones - including thyroxine (T4) and tri-iodothyronine (T3) - by releasing thyroid-

stimulating hormone (TSH) [4].  However, the thyroid cannot manufacture its hormones 

without sufficient dietary iodine.  If a person's diet is low in iodine, the pituitary keeps 

sending chemical messages to the thyroid, but in vain.  The thyroid gland enlarges as it 

attempts to comply with the pituitary's demands.  

The most important cause of endemic goitre is iodine deficiency in foodstuff due to 

it’s insufficiency in the soil and water [2,3].  Other risk factors for development of goitre are 

family history (a susceptibility to thyroid gland enlargement can be inherited), diet, gender 

(women are more susceptible than men), and high doses of radiation [4].  High prevalence of 
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endemic goitre (in excess of 10%) is a sufficient argument to intervene in the situation and 

start processing of salt iodization [2,5,6].  

 

 Situational analysis for Armenia 

Located in the southern Caucasus, Armenia, being a mountainous country landlocked 

from the ocean (the only natural source of iodine), has iodine deficiency in soil and water.  In 

the information bulletin of ICCIDD, Armenia is represented as a country with high IDD 

prevalence [7].  Research on endemic goitre prevalence in Armenia has been conducted since 

1946.  An anti-goitre committee was founded at the Ministry of Health (MOH) of the 

Republic of Armenia (RA) under the guidance of professor A. A. Melik-Adamyan. Broad 

investigations, were carried out throughout the republic during 1956-1960 with inclusion of 

20% of the population [8].  Thyroid gland enlargement to various degrees was revealed in 

25% of the examinees.  Three cases of cretinism were reported [8].  The results of 

investigations conducted by the anti-goitre committee revealed that TGR is of endemic 

character and that there are marked zones of endemism in Armenia ( Appendix 1). 

As a result of the Soviet Union break down Armenia suffered from economic 

deterioration in the 1990s.  This caused interruption of many prophylactic programs, 

including iodine supplementation through iodized salt and by other means.  The deficit of 

iodine in foodstuff, consumed by the population of Armenia and called forth by its 

geographical position, was compensated in the former Soviet times by importing iodized salt 

into the country [8].  After the collapse of the Soviet system, during the period of 1992-1995 

access of iodized salt was limited due to a number of objective social-economic factors.  

Meanwhile, non-iodized salt was imported in Armenia from other countries, particularly from 

Iran and Ukraine, resulting in wide consumption of non-iodized salt by the population.  This 

situation led to increased IDD as a result of chronic deficit of the required continuous amount 
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of iodine in the diet.   Presumably, the increase in the number of patients suffering from IDD 

observed by the Republican Center of Endocrinology during 1993 was caused by the changes 

in iodized salt distribution [8].  In regions where the supply of iodine is at its lowest point, 

any factor increasing the need for iodine may cause goitre [9].  Development of goitre is 

often determined by Vitamin A deficiency; high consumption of certain foods that neutralize 

iodine, such as cabbage, broccoli and cauliflower; marked consumption of fat; bad sanitary 

conditions; infections; and other factors hindering the absorption of iodine or increasing the 

need for iodine [10]. 

According to UNICEF survey (1998) carried out with Republican Endocrinology 

Center of Armenia, goitre was common in women, particularly in the southern regions of 

Armenia, where more than 40% of the women were positive upon thyroid palpation [11].  

The goitre rate in pregnant women (32%) was not different from that of the general 

population [11].  This figure classifies Armenia in the “severe” prevalence category.  

According to the “Armenia Demographic and Health Survey 2000” most (84%) 

Armenian households have adequately iodized salt [12].  This is an exciting change since 

1998, when the figure was 70% [11].  There is, however, considerable variation by region, 

ranging from a high of 95% of households in Ararat and Armavir marzes to 59% of 

households in Tavush marz.  This variation in iodine content is greater than expected given 

that there is only one salt plant in Armenia and the plant is reported to iodize salt and 

routinely check for adequate iodization [12].  Thus, the continued consumption of cheap and 

widely available non-iodized salt by the population deepens the problem of iodine deficiency. 

Although universal salt iodization is currently carried out mainly at the initiative of 

the country's single salt producer, detailed salt quality control and monitoring of the impact of 

salt iodization are requisite [12].  As a consequence of the absence of legislation for 

reinforcement of mandatory salt iodization and exclusive sales of iodized salt to the 
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population, the problem of iodine insufficiency in the republic remains to be a priority 

requiring governmental intervention and urgent solution.  Several recently published 

investigations showed a significant improvement in the iodine supply to the Armenian 

population [12,13].  However, Armenia is still considered an iodine deficient country [7]. 

Although statistics concerning goitre prevalence in Armenia are limited and often 

approximated, possibly one of the major problems related to its prevalence are the 

complications in the reproductive health of women influenced by the high rate of thyroid 

dysfunction [8].  As was noted earlier, iodine shortages are especially damaging for pregnant 

women and their children, resulting in miscarriages, stillbirths or neonatal deaths [3,14].  To 

avoid possible complications in women’s reproductive health, thyroid dysfunction, especially 

goitre, should be monitored.  Thus, early diagnosis and treatment of thyroid gland 

enlargement may prevent the future consequences in women’s reproductive health.  

All the abovementioned factors prove that women aged 18-20 and their future 

children are most vulnerable to these disorders, and are an ideal target for a screening 

program.  Screening in women age 18-20 provides an opportunity to establish the iodine 

status of a group that is particularly vulnerable because of the susceptibility of the future-

developing fetus to iodine deficiency [15,16].  Thus, the goal of this survey was the 

assessment of thyroid gland enlargement (goitre) among female students aged 18-20 in 

Yerevan in order to prevent future problems/complications in their reproductive health such 

as infertility and/or complications during pregnancy due to thyroid dysfunction, and to 

identify the contributing risk factors that are responsible for the development of goitre.  
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Objectives of the study 

 
 
 The present study assessed the prevalence of thyroid gland enlargement (goitre) 

among 18-20 year old female college and university students in Yerevan and identified 

contributing risk factors.  

 

The main research questions were the following: 

• What is the prevalence of thyroid gland enlargement (goitre) among 18-20 year old 

female students in Yerevan? 

• What are the risk factors of thyroid gland enlargement (goitre) among female 

students, age 18-20, in Yerevan? 

 

 The following hypotheses were planned to be tested in this study:  

• Use of iodized salt is protective against thyroid gland enlargement (goitre)  

• Having family history of thyroid gland enlargement is associated with development of 

goitre 

• The probability of thyroid gland enlargement varies with household monthly 

expenditure (as a proxy of socio-economic status) 

• Thyroid gland enlargement depends on place of permanent residence (endemic zone 

vs. non-endemic zone)  
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2.  Methods and Materials 

Study design 

The cross-sectional survey, a method which is appropriate for looking at the 

relationships between variables at a single point in time, was used.  This method allows the 

systematic collection of data on the topic under consideration while focusing on a single 

group representative of the population of interest [17].  Thus, a cross-sectional study design 

was selected to estimate the prevalence of thyroid gland enlargement (goitre) among 18-20 

year old female students in Yerevan, and to reveal possible risk factors of goitre in this 

population.  However, during cross-sectional survey, it was impossible to determine time-

cause relationship for each risk factor connected with the outcome. 

  The study surveyed university- and college-based students through personal 

interviews using a questionnaire, and inspection/palpation of each participant’s thyroid gland. 

  The cross-sectional quantitative study design was chosen to systematically collect 

data and generate statistics that would provide an assessment of the need for IDD-related 

educational programs in the whole population.  These data will be used by decision-makers 

and public health professionals in Armenia to design and  implement such programs.  

 

Study population 

The target population of the study included females aged 18-20 from different marzes of 

Armenia currently studing at state and private universities and colleges of Yerevan.  As it was 

impossible to interview all female students who meet the criteria, a sample of the target 

population was chosen.  Eligibility criteria for the selection of study participants were the 

following: 

• Females (college and university students) aged 18 to 20 

• Residency in Armenia 
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• Willingness to participate in the study 

Females below the age of 18 and over the age of 20, females who were not students, 

pregnant women, as well as those declining to participate, were ineligible for the survey.  

Pregnant women were excluded because thyroid gland enlargement can appear during 

pregnancy due to physiological hormonal changes and disappear after pregnancy.  

 

Sample size and sampling methodology 

Calculation of the sample size was based on the estimates given by previous 

population surveys to obtain the expected estimate of the prevalence of  thyroid gland 

enlargement (goitre) among 18-20 year old female students in Yerevan.  There was no 

available information on thyroid gland enlargement prevalence among 18-20 year old 

females in Yerevan.  But, based on previous population survey and literature data, the 

assumption was made that it was about 30% in reproductive age (15-45 year old) women 

[11].  

In calculating the sample size, the following methodology was used: 

For 95% confidence interval (CI) type I error will be α = 0.05, so Zα = 1.96 (two-sided test). 

Thus, the sample size of the study was determined using the following formula:  

n =  Zα 2 x  p x  q / d2  , 

where p = 0.3 (30%), q = 0.7 (70%), and d was a tolerable error [17].  

To obtain a reasonable sample size for feasibility of this survey, we assumed that d = 

10%, so:                       

n = 1.962 x 0.3 x 0.7 / 0.12 = 81 

A probability proportional to size multistage cluster sampling technique was used to 

select the respondents.  This process gives every potential respondent an equal probability of 

being included in the sample while allowing for an efficient enumeration process [17].  The 
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abovementioned formula for sample size calculation is acceptable for simple random 

sampling or other unbiased sampling strategies.  However, in case of cluster sampling 

technique, it is possible to have homogeneity within a cluster (individuals within a cluster are 

more likely to be similar than individuals among different clusters), which can produce 

design effect and increase sampling error [17].  To offset this bias, considering the design 

effect of the cluster sampling technique, the sample size was increased by 20%.  Thus, 

sample size was:                      

n = 81 + 81 x 0.2 = 97 

According to the National Statistics Service of the Republic of Armenia, there were 

66 state- and non-state (private) universities and colleges in Yerevan [18].  The list of 66 

universities and colleges was compiled and tabulated in an ordered manner.  Each cluster size 

was 6 (except one which was 7).  A cluster size of 6 effectively minimizes heterogeneity bias.  

Thus, the number of clusters was 97 / 6 = 16.  The multistage sampling included the 

following steps: random selection of 16 universities and colleges from the 66 and the 

convenience sampling of female students, age 18-20, within the selected university or 

college.  In the first stage a list of the 66 universities and colleges was randomly rearranged 

and the first 16 from the new list were chosen.  Informants within each selected university or 

college were selected by convenience based on their availability at the time of the survey and 

their willingness to participate.  

 

Study instruments 

A questionnaire that takes approximately 10-15 minutes to administer was used for 

the purpose of the present study.  The investigator developed the instrument based on 

previous surveys on the topic [11,13].  It was adapted for use in the universities and colleges, 

and to the specific objectives of the project.  Considering the specific issues involved in the 
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study, it was more reasonable to use face-to-face interviews for further inspection and 

palpation of females’ thyroid gland.  The questionnaire was subject to expert peer-review and 

several iterations of pre-testing in its Armenian, Russian, and English formats.  The questions 

were translated into Armenian and back into English.  Thus, the questionnaire was pre-tested 

and revised before the implementation of the study. 

The final interviewer-administered questionnaire consisted of 31 questions and 

included information regarding student’s sociodemographics, health and dietary habits, 

family history of thyroid gland enlargement (goitre), symptoms of goitre, reproductive health 

complications, risk-perception questions, etc. (Appendix 2).  

 Due to time limitations, analyses of reproductive health complications were 

considered beyond the scope of this project and were not addresses.  A subset of the data, 

necessary to answer the research questions was used for this report.  

In 1994, WHO/ICCIDD recommended replacing the WHO 1960 four-grade goitre 

classification with a simplified two-grade system, as stages 0;1;2 [19].  Presence of palpable 

and visible thyroid was assessed according to the simplified WHO criteria as stage 0 ( no 

palpable or visible goitre), stage1(a mass in the neck that is consistent with an enlarged 

thyroid that is palpable but not visible when the neck is in the neutral position; it also moves 

upward in the neck as the subject swallows), or stage 2 (a swelling in the neck that is visible 

when the neck is in a neutral position and is consistent with an enlarged thyroid when the 

neck is palpated) [2,19]. 

 

Implementation phase 

Data collection started on May 5, 2003 and ended on May 16, 2003.  This quantitative 

study was conducted through personal interview, and physical assessment focusing on 

inspection and palpation of each females’ thyroid gland.  The investigator/endocrinologist 
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conducted the interviews and assessed thyroid size within the 16 selected universities and 

colleges.  All interviews were conducted in separate rooms where the respondent and 

interviewer were alone during the interview.  Interviews were conducted in Armenian unless 

the respondent expressed a preference for Russian.  The interviews took place in the medical 

cabinet, which was available in every university or college.  Direct anthropometric 

measurement procedures of height and weight were standardized using guidelines published 

by WHO [20].  

Validity and reliability of the method (palpation of thyroid gland) was checked by 

having another endocrinologist independently palpate a random sample of students (16 

students). The percent agreement with the researcher’s palpation was 88 per cent.  A percent 

agreement greater than 75 per cent represents excellent agreement [21]. 

 

Ethical considerations 

The Institutional Review Board/Committee on Human Research within the College of 

Health Sciences of the American University of Armenia approved this study.  The study 

possessed minimal risk for participants, as the probability and extent of anticipated harm and 

discomfort were equal and not greater than that of routine physical and psychological 

examinations or tests performed in ordinary daily life.  

Although the topic of the survey was not sensitive, there were some inconveniences 

related to the interview.  The thyroid gland palpation could create some minor discomfort and 

thus result in unwillingness to participate in the study.  In order to address these issues, an 

oral consent form was provided to each participant prior to the interview (Appendix 3).  The 

consent included a description of the nature of the research, the risks and benefits of 

participation in the study, and explained that participation was voluntary.  A unique identifier 

on the cover page of the questionnaire ensured the anonymity of the participant, and the 
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information provided.  The expressed confidentiality for the participant information, along 

with the comprehensive explanation of the purpose of the study by the investigator created  

trust, an important factor for obtaining reliable and accurate data.  

 

Data analysis 

Data were entered into a computer database and analyzed using STATA 7.0 and SPSS 

11.0 software.  Double entry and subsequent cleaning were used to ensure the accuracy of the 

data entry.  The statistical analysis estimated the prevalence of thyroid gland enlargement 

(goitre) among 18-20 year old female students in Yerevan.  The outcome (dependent 

variable) of the study was thyroid gland enlargement (binary: 1 = present, 0 = absent).  The 

covariates (independent variables) were: type of salt used (iodized vs. non-iodized); family 

history of thyroid gland enlargement (1 = yes, 0 = no); household monthly expenditure as a 

proxy of socio-economic status (< $100/month = low SES; > $100/month = high SES); and 

place of residence (endemic zone vs. non-endemic zone).  The explanatory variables, used in 

these analyses, included some of the established risk factors for thyroid gland enlargement 

(goitre) that have been found in previous studies [4,8,11,13].  

Pearson χ2 test of association was used to identify the association between each 

independent variable and outcome.  In order to assess associations between multiple 

independent variables and one dependent variable it was necessary to provide multivariable 

regression analysis [22].  For studying factors affecting thyroid gland enlargement prevalence 

and answering the question concerning factors predicting the occurrence of the thyroid gland 

enlargement a logistic regression model was appropriate (due to binary outcome).  Simple 

and multiple logistic regressions were used to analyze and interpret of the associations 

between dependent and independent variables.  
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3.  Results 

The data are presented according to main areas of interest/sections in the 

questionnaire and research questions of the study.  

 

Administrative/General 

Initially, 97 female students were targeted for participation in the survey.  Overall, 

105 students were contacted for this study, since there were certain cases of non-response, the 

primary reason for which being the unwillingness of 5 students to participate in the survey, as 

well as the fact that three of the respondents did not meet the selection criteria.  The overall 

response rate was 97/102 = 95%.  Thus, the final sample consisted of 97 female students aged 

18-20, from different marzes of Armenia, currently studying in Yerevan.  

 

Descriptive statistics 

The mean age of the respondents was 19.4 years.  About 87% of the respondent 

students were single, 9% were married, and 4% divorced.  About 40% had household 

monthly expenditure of less than $100 and about 60% more than $100.  Thirty three percent 

had a family history (FH) of goitre, and about 37% used salt without iodine.  The students 

were residents of different marzes of Armenia: 65% were from Yerevan, 35% from 9 other 

marzes of Armenia. As mentioned earlier, there are marked zones of endemism of IDD in 

Armenia [8].  Out of 97 female students 18.6% were from endemic zones, and 81.4% from 

non-endemic zones.  A complete description of the socio-demographic and geographic 

characteristics of the students can be found in Table 1. 
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Table 1. Characteristics of Study Participants 
 

Characteristic Number (n) Percent (%) 
18 10 10,3 
19 41 42,3 
20 46 47,4 

Age 
 
 Total 97 100.0 

Single 84 86,6 
Married 9 9,3 
Divorced 4 4,1 

 
Marital Status  

Total 97 100,0 
Endemic 18 18.6 
Non-endemic 79 81.4 

 
Place of residence 

Total 97 100.0 
<$ 100 37 39.4 
>$ 100 57 60.6 

 
Monthly expenditure 

Total 94 100.0 
Yes 32 33.0 
No 65 67.0 

 
Family history of TGE 

Total 97 100.0 
Iodized 61 62.9 
Non-iodized 36 37.1 

 
Type of salt used 

Total 97 100.0 
 

 
Prevalence of  Thyroid Gland Enlargement (TGE)  

The survey results showed that the prevalence of thyroid gland enlargement (TGE) 

among 18-20 year old female students in Yerevan was 21.6%.  

 

Associations between independent variables and outcome (TGE) 

The study demonstrated that there was a statistically significant association between 

TGE and type of salt used (iodized vs. non-iodized), defined through Pearson χ2 test of 

association (Table 2).  Thus, TGE was observed in 33% of students who did not use iodized 

salt as compared with 15% of individuals using iodized salt (Pearson chi2 (1) = 4.6071 Pr = 

0.042). 
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Table 2. Associations Between Independent Variables and Outcome (TGE)  
(Pearson χ2 test of association) 
 

 
Independent Predictor      
Variable 

No TGE 
n= 76 
n(%) 

TGE 
n= 21 
n(%) 

 
Pearson chi2 

(p-value) 
iodized 
n=61 

 
52(85.3) 

 
9(14.8) 

 
 
Type of salt used non-

iodized 
n=36 

 
 

24(66.7) 

 
 

12(33.3) 

 
 

4.61 
(0.042) 

Yes 
n=32 
 

 
16(50.0) 

 
16(50.0) 

 
 
Family history of 
TGE No 

n=65 
 

60(92.3) 
 

5(7.8) 

 
 

22.63 
(0.000) 

<$100 
n=37 

 
24(64.9) 

 
13(35.1) 

 
Household 
monthly 
expenditure 

>$100 
n=57 

 
49(86.0) 

 
8(14.0) 

 
5.76 

(0.016) 

endemic 
n=18 

 
11(61.1) 

 
7(38.9) 

 
 
Place of 
residence 

non-
endemic 
n=79 

 
 

65(82.3) 

 
 

14(17.7) 

 
3.87 

(0.062) 

 
 

After estimating the odds of TGE as a function of the type of salt used through simple 

logistic regression analysis, it was found that students who did not use iodized salt were 2.9 

times more likely to have TGE when compared with those who used iodized salt (OR = 2.9; 

p< 0.05, 95% CI: 1.07-7.78) (Table 3). 

Pearson χ2 test of association between TGE and family history (FH) of TGE showed a 

statistically significant difference: TGE was present in 50% of students with FH of TGE as 

compared with 8% of students without FH of TGE (Pearson chi2 (1) = 22.6277   Pr = 0.000) 

(Table 2). 

After estimating the odds of TGE as a function of FH of TGE through simple logistic 

regression, the analysis found statistically significant relationship between FH of TGE and 
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TGE.  The odds of TGE was estimated to be 12 times higher among students with FH of TGE 

as compared to those without FH (OR = 12, p< 0.05, 95% CI: 3.8, 37.7) (Table 3). 

 

Table 3. Associations Between TGE and Independent Predictor Variables  
(Simple logistic regression) 
 

Independent Predictor Variable 
 

OR* (95%CI) 
 

 
p-value 

 
 

Type of salt used 
 
Family history of TGE 
 
Household monthly expenditure 
 
Place of residence 

 

2.9 (1.07-7.78) 
 

12 (3.82-37.73) 
 

3.3 (1.21-9.08) 
 

2.9 (0.97-8.96) 

0.036 
 

0.000 
 

0.020 
 

0.056 

  * OR – unadjusted odds of TGE 

 

 The study also revealed a statistically significant association between TGE and 

household monthly expenditure (as a proxy of socio-economic status) of students (Table 2).  

TGE was observed in 35% of students with low socio-economic status (household monthly 

expenditure < $100) as compared with 14% of individuals with high socio-economic status (> 

$100), Pearson chi2 (1) = 5.7574  Pr = 0.016. 

After estimating the odds of TGE as a function of household monthly expenditure 

through simple logistic regression, analysis found that a student with low socio-economic 

status was 3.3 times more likely to have TGE as compared with one with high socio-

economic status (OR = 3.32, p< 0.05, 95% CI: 1.21-9.08) (Table 3). 

The risk for TGE among students from endemic zones was 2.9 times higher than 

among those who had non-endemic place of residence.  Note that the statistical significance 

was marginal, and the interval contained the value 1(OR = 2.9, p= 0.056, 95% CI: 0.97-8.96); 
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therefore, the sample of female students does not provide evidence that the probability of 

developing TGE is different depending on the place of residence of a student (Table 3). 

By examining the sign of an explanatory variable’s parameter estimate, it is possible 

to determine the effect of that variable on the probability of a TGE.  A positive parameter 

estimate indicated that the independent variable increased the probability of TGE, assuming 

that other variables in the model were held constant.  Besides the positive or negative effect 

of the explanatory variable on the TGE, it was also very important to determine whether the 

effect was statistically significant.  Both the t-test statistics and the odds ratio determined the 

statistical significance for that variable.  When the t value of a variable was greater than 1.96, 

based on 95% confidence interval, one could conclude that the variable had a statistically 

significant effect on the TGE. 

After investigating the odds of TGE in relation to two variables through multiple 

logistic regression, the results showed that only two variables, family history of TGE and 

household monthly expenditure, were statistically significant.  Thus, a model could have 

these two variables, but it is necessary to justify the selection of the choice of the other 

combination of variables.  The evidence of confounding was observed in the relationship 

between type of salt used and TGE.  Controlling for potential confounding of household 

monthly expenditure, the odds ratio of type of salt used was changed.  The correlation 

coefficient of these two covariates, defined through Pearson chi2 was equal to 9.9, with p-

value = 0.002.  Since, household monthly expenditure is associated both with type of salt 

used and TGE, this is a confounder in the relationship between these two variables.  The 

analyses did not revealed any statistically significant interactions between all covariates. 

After obtaining the multiple logistic regression of weight on all four predictor 

variables, the logistic regression model estimates were determined.  Due to positive 
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parameter estimates, type of salt used; family history of TGE; household monthly 

expenditure; and place of residency all contributed to a higher probability of TGE (Table 4). 

 

Table 4. Independent Variables and Summary Statistics  
(Multiple logistic regression) 
 

TGE 
 

OR* (95% CI) 
 

p-value 

 
Type of salt used 
 
Family history of TGE 
 
Household monthly expenditure 
 
Place of residence 
 

 
1.4 (0.42 - 4.94) 

 
13.2 (3.67 - 47.68) 

 
4.1 (1.11 - 15.19) 

 
1.2 (0.27 - 5.28) 

 

 
0.569 

 
0.000 

 
0.035 

 
0.810 

 
   * OR – adjusted odds of TGE 

 

By fitting the model, study found that the odds of TGE were over 13 times higher in 

students with FH of TGE compared to those without FH of TGE (95% CI: 3.67, 47.68 does 

not contain the value1, and p = 0.000) after adjusting for place of residence, household 

monthly expenditure, and type of salt used.  Based on the model, controlling for all variables, 

the odds of TGE increased more than 4 times in individuals with low socio-economic status 

as compared to those with high socio-economic status (95% CI: 1.1 - 15.2; p = 0.035).  

Although two covariates (place of residence and type of used salt) were not statistically 

significant, they appeared to be associated with TGE and may be easier to record and 

measure than the variable of FH of TGE and household monthly expenditure.  Thus, the 

evidences in these data were insufficient to conclude that place of residence and type of salt 

used have an independent effect on TGE beyond that of remaining variables. 

After obtaining the multiple logistic regression of weight on two, three, and four 

variables, the best model was determined (Table 5), which was a good fit for the present data.  
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The choice of the model was supported by the Hosmer-Lemeshow goodness-of-fit test 

by dividing the predicted probabilities into 8 roughly equal groups for calculation of the chi-

square comparing observed and expected events across the groups [22].  Small p-values 

indicate poor fit, i.e., poor agreement between observed and expected counts. In our 

particular case Prob > chi2 = 0.62, which indicated a good fit for the present data, and   

agreement between observed and expected counts.  This finding was confirmed by the 

likelihood-ratio test. 

 

Table 5. Multiple Logistic Regression Model of Weight on Three Variables 
 (The best model) 
 

TGE OR (95% CI) p - value 

 
Household monthly expenditure 
 
Type of salt used 
 
Family history of TGE 

 
4.3 (1.19 - 15.3) 

 
1.5 (0.44 - 4.9) 

 
13.6 (3.8 - 48.4) 

 
0.026 

 
0.529 

 
0.000 

 
   Hosmer-Lemeshow       Prob > chi2 = 0.6186 
   Likelihood-ratio test      Prob > chi2 = 0.8106 
 
 

The best model had odds of TGE over 13 times higher in individuals with FH of TGE 

compared to those without FH of TGE (95% CI: 3.8 - 48.4 does not contain the value 1, and p 

= 0.000), after adjusting for household monthly expenditure and type of salt used.  There was 

a statistically significant relationship between TGE and FH of TGE after adjusting for 

household monthly expenditure and type of salt used.  Thus, the students with FH of TGE 

were at higher risk of TGE compared to those without FH of TGE, controlling for household 

monthly expenditure and type of salt used.  

 Based on the best model, after adjusting for FH of TGE and type of salt used, the 

individuals with high socio-economic status were at lower risk of TGE compared to those 
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with low socio-economic status (OR = 4.3, 95% CI: 1.19 - 15.3, which does not contain the 

value 1, and p = 0.012).  Thus, there was a statistically significant relationship between TGE 

and household monthly expenditure. 

  Although the findings of the study show that the type of salt used was not statistically 

significant, there may be practical significance associated with it.  The existing literature 

shows that use of iodized salt is protective against thyroid gland enlargement (goitre), and 

there is a tendency towards goitre reduction with consumption of iodized salt [23,24].  

 

4.  Discussion 

One of the objectives of the study was to assess the prevalence of thyroid gland 

enlargement (goitre) among 18-20 year old female students in Yerevan.  As mentioned in the 

“Results” section, the proportion of 18-20 year old female students in Yerevan with TGE 

reached 0.22. The prevalence of TGE found in this study (21.6%) can be compared to 

previous studies that reported a prevalence of goitre of approximately 30% in reproductive 

age women [8,11,13].  

At the beginning of the study the researcher hypothesized that having a family history 

of thyroid gland enlargement is associated with development of goitre.  It was interesting to 

observe that out of the total number of surveyed students, 33% had a family history of goitre 

(Table 2). This study showed a statistically significant association between family history of 

TGE and TGE, which is consistent with evidence from the literature. Students with a family 

history of goitre were significantly more likely to have a TGE, than students without a family 

history of goitre (OR= 13.6).  This finding persisted after adjustment for other variables.  The 

majority of the studies have proved that family history of TGE is an important factor 

determining the development of goitre, and predicting TGE [25,26].  
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One of the most interesting findings of the study was the statistically significant 

association revealed between the household monthly expenditure of the students (as a proxy 

of socio-economic status) and TGE.  Analyses displayed that the lower the monthly 

expenditure, the higher the odds of TGE.  Thus, belonging to a low-income category 

multiplies the odds of TGE by 4.3, after adjusting for FH of TGE and type of salt used.  

Nevertheless, it is difficult to interpret these results.  One possible explanation can be that 

students who belonged to low-income category consumed the non-iodized salt, which is 

cheaper than the “Extra” iodized one.  The researcher has not come across such an 

association in other studies.  It could be explained by some specific characteristics of 

Armenian families, especially in rural regions, where the use of cheap and imported 

foodstuffs is preferred.  

As was mentioned earlier, endemic goitre is among the easiest and cheapest of all 

disorders to prevent [2].  The addition of a minute, constant amount of iodine to the salt that 

people consume in their everyday food is all that is needed.  At the beginning of the study, 

the researcher addressed the hypothesis that usage of iodized salt is protective of goitre.  As 

was stated in the “Results” section, the findings indicate a statistically significant association 

between TGE among 18-20 year old female students and type of salt used (iodized vs. non-

iodized).   Thus, TGE was observed in 33% of students who did not use iodized salt as 

compared with 15% of individuals using iodized salt (Table 2).  The students not using 

iodized salt were 2.9 times more likely to have TGE as compared with those who used 

iodized salt (Table 3).  These results support the study hypothesis and confirm that the use of 

iodized salt is protective of goitre.  These findings agree with those found in the literature.  

The results from other investigations on this topic suggest that iodized salt is an effective 

means of improving iodine status [23].  There is a tendency towards goitre reduction with 

iodized salt.  However, evidence of confounding was observed in the relationship between 
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type of salt used and TGE. Controlling for potential confounding of household monthly 

expenditure, the odds ratio of type of salt used was changed.  Since household monthly 

expenditure is associated both with type of salt used and TGE, it is a confounder in the 

relationship between these two variables. Moreover, after obtaining the multiple logistic 

regression of weight on three covariates (best model), it was revealed that type of salt used 

was not statistically significant.  Hence, the evidence in these data was insufficient to 

conclude that type of salt had an independent effect on TGE beyond that of remaining 

variables.  To explain this result, it is worth mentioning that the measurement of type of salt 

consumed was not perfect.  Possibly, the study participants did not remember the type of salt 

they used or they reported the type of salt they were using at the time of study.  Iodized salt 

consumption is effective in case of long-term use.  Although the type of salt used was not 

statistically significant, for practical purposes its use is indicated. 

 It is well known that there are marked zones of endemism of TGE in Armenia [8]. 

At the beginning of the study the researcher hypothesized that TGE depended on the place of 

permanent residence of the students (endemic zone vs. non-endemic zone).  It should be 

emphasized that the relationship of this variable with outcome (TGE) was also found in 

studies carried out in other population of women, enabling to make appropriate comparisons 

between this research and other investigations of this topic [8,11,13].  Although the risk for 

TGE among students from endemic zones was 2.9 times higher than among those having a 

non-endemic place of residence, the mentioned variable was not significantly linked to TGE 

(Table 3).  It is difficult to interpret this result.  One possible explanation could be the 

imperfect definition of the students’ place of living.  They, probably, lived in an endemic 

zone for many years, but later changed their residence to a non-endemic zone, which they 

recorded in questionnaire.  Another suggested explanation is that the majority of female 

students (81%) were from non-endemic zones, and only 18% were from endemic zones.  
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Still, because the main purpose of this research was to assess the prevalence of 

thyroid gland enlargement (goitre) among 18-20 year old female students in Yerevan, and 

identify the contributing risk factors responsible for the development of goitre, it can be 

considered that the objectives set at the beginning of this paper were achieved.  However, the 

need for a more specific and in-depth survey and more detailed analyses targeted at the 

factors defined in the current study should be considered.  

 

Study limitations 

The validity and reliability of the study could be affected by several factors. 

The main limitation of the study was the smaller sample size, determined by time and money  

constraints, than was required for multivariate analysis.  For feasibility of this survey, it was 

assumed during sample size calculation that a tolerable error (d) was 10%.  

 The findings of this study cannot be generalized to cover the entire female 

population of Armenia, and cannot even be generalized to women 18 to 20 year old in 

Yerevan, since the sample of the present study included only 18-20 year old female students 

in Yerevan.  

The methods of data collection were the questionnaire, and inspection/palpation of the 

thyroid gland for assessing thyroid size.  This was the most feasible way of obtaining 

information about thyroid gland enlargement (goitre) in this particular study population.  The 

researcher did not use the thyroid ultrasound method, because it was costly (3,000-5,000 

AMD), therefore not suitable for the present survey.  However, in geographical areas of 

moderate to severe IDD such as Armenia, goitre screening by palpation may be an acceptable 

alternative to thyroid ultrasound [19].  

The type of information bias, which may have occurred in the study, was the 

interviewer bias, since one researcher personally interviewed all the subjects.  
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Any data collection method that relies on self-report is subject to recall bias.  Some 

responses to the questions in the questionnaire may suffer from a recall bias, and there is no 

way to validate them.  Examples are responses to the questions regarding diet, salt 

consumption, household monthly expenditure, and family history of goitre. 

 

Conclusions and recommendations 

 As previously mentioned, a more comprehensive survey, especially for women with a 

family history of TGE, which would address the factors defined in the current study, should 

be considered.  

It is also necessary to conduct a Knowledge-Attitude-Practice survey in reproductive 

age women and medical personnel concerning IDD and endemic goitre, for further 

development and implementation of education programs pertaining to this public health 

problem.  Similar programs could be presented to all strata of the population of women, with 

no diversity in their design and implementation.  It is recommended that IDD screening 

program be implemented not as a one-time intervention, but designed in a way that 

emphasizes long-term education.  Further, it is recommended that these education programs 

be consistently implemented, to allow the medical staff (nurses, general practitioners and 

doctors of family medicine, pediatricians and gynecologists), educated through these 

programs, to pass the obtained information on the importance of iodine for good health to 

their patients.  

Education of whole population regarding the importance of iodine for nutrition, and 

the method of controlling the quality of salt in terms of iodine content, is also an important 

step in the implementation of such a program.  It is suggested to use TV as the transmitter of 

general information about IDD, to evoke and keep interest and awareness of the public, as 
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well as to encourage women to get additional information regarding this important issue for 

their health.   

Another factor, which needs to be considered in the planning of an effective IDD 

intervention, concerns women’s susceptibility to information about TGE present in their 

immediate environment.  This supports the idea that more information regarding not only 

IDD, but also regarding the rates of endemic goitre in Armenia, the risk factors for goitre, and 

treatment methods, be delivered through the mass media, so that women have sufficient 

understanding of their risk and the availability of means to fight this disease. 

As already stated, effective and affordable technology exists to prevent iodine 

deficiency and the problems it causes.  The most important are iodized salt and effective 

monitoring of iodine nutrition [2].  It is necessary to conclude from this survey, that salt 

iodization remains a priority issue for health care managers in Armenia.  This priority is 

based on history as well as evidence of high goitre rates and the presence of a proportion of 

children that still have a low iodine excretion [7,8,11,13].  As a consequence of the absence 

of legislation for reinforcement of mandatory salt iodization and exclusive sales of iodized 

salt to the population, the problem of iodine insufficiency in the republic remains to be a 

priority requiring governmental intervention and urgent solution.  Salt iodization is 

recommended as the preferred strategy to control and eliminate IDD.  It is recommended that 

an initiative should be launched for education of the general public regarding the use of food 

items rich in iodine and the proper manner of keeping and using iodized salt.  Public 

education on IDD related diseases by public health officials through TV; mass media or 

brochures needs to emphasize that salt import for human and animal use should be regulated, 

establishing that all salt should contain 50 mg iodine/kg [2,5].  

To be fully effective in correcting iodine deficiency, however, iodized salt must reach 

the entire population – in particular those groups that are the most susceptible, including 
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pregnant women and young children, especially with low socio-economic status.  This 

process requires establishment of mechanisms to ensure that iodine levels in salt are 

continuously checked along the food chain, from the iodization site to the household, 

regardless of whether the salt was produced in Armenia or imported.  It is essential to 

introduce a system for regular monitoring of salt iodization at the points of production, 

import, trade, and of household use.  Such monitoring necessarily involves both government 

and salt industry, with close collaboration between the public and private sectors.  The 

control should be based on law and be consistent.  Finally, it is also necessary to mobilize and 

collaborate with international and humanitarian agencies, nongovernmental organizations, 

and the private sector in support of an efficient and effective salt iodization program for 

Armenia. 
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Appendices 
 
Appendix 1 

  
Prevalence of goitre in women 15-45 years in different Marz of Armenia* 

 

 
 
 

     N/A   Moderate TGR 20-29.9% 
   Mild TGR 5-19.9%   Severe TGR >30% 

 
 
 
* Toromanian EN, Narimanian MZ. Prevalence of IDD in Republic of Armenia. AMPHR. 
Vol 4:2; Yerevan; February 1996.  
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Appendix 2 

American University of Armenia 
College of Health Sciences 

 
Questionnaire for 

Prevalence of Thyroid Gland Enlargement Among 18-20 Year Old Female 

University and College Students in Yerevan: Screening Survey 

 
*The coding for ID number: 
 
Digit 1-2 Cluster number 
Digit 3-4 Code of respondent 

 
 ID  _  _  _  _ 
 
Date of Interview (day/month/year)   _ _   _ _   _ _    

 
Interview start-time _____: _____ 

Socio-Demographics 
 

1. Birth Date: ______/______/___________ (dd/mm/yy) 
 
2. Birthplace:  �   /Yerevan/,   �   /Other/,   Specify_____________________ 

 
3. City of Permanent Residence: �  /Yerevan/,  �  /Other/,  Specify_______________ 

 
4. Marital Status:  1. �  /Single/,  2. �  /Married/,  3. �  /Divorced/,  4. �  /Widowed/ 

 
5. How many live-born children do you have?    

 
1. �   /one/ 3. �   /three/             
2. �   /two/ 4. �   /do not have/    

 
6. On average how much money does your household spend monthly? 
 

1. � /less than $ 50 (<25,000 AMD)/ 
2. � /$ 50-99 (25,000-50,000 AMD)/ 
3. � /$ 100-299 (51,000-150,000 AMD)/ 
4. � /$ 300 and above (>150,000 AMD)/ 
88. � /Do not know / 
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Dietary Habits 
 
7. How would you rate your consumption of salt? 
                    1.  �   / I avoid foods rich in salt/  
                    2.  �   / I do not pay attention to the amount of salt in my food/ 

              3.  �   / I eat a lot of salt/ 
 

8. What type of salt do you usually add to food for preparing? (show the packages of salt) 
              1.  �   /”Big” salt made in Armenia/ 
           2.  �   /From Ukraine / 

3. �   / From Iran / 
4. �   /”Extra” salt made in Armenia/ 
88. �   /Do not know/ 
 

 9. What type of salt do you usually use as a table salt? (show the packages of salt) 
 

              1.  �   /”Big” salt made in Armenia/ 
           2.  �   /From Ukraine / 

3.  �   / From Iran / 
4.  �   /”Extra” salt made in Armenia/ 
88. �   /Do not know/ 
 

 Health Status and Clinical Information  
 
10.  Age of first menstruation  _________ years    or       1. �   /less than 9 year old/ 

                                                                                                   2. �   /9-11 year old/ 

                                                                                             3. �   /12-14 year old/ 

                                                                                             4.  �   /15 year old and over/ 

 11. Do you have menstrual disorders?   �  /Yes/,   �  /No/  Go to 13th question 
 
 12. If “Yes” check all that apply: 
 

      1.   �   /Amenorrhea: absence of menstruation for at least three cycles/ 

      2.   �   /Oligomenorrhea: light or infrequent menstruation/ 

      3.   �    /Menorrhagia: heavy bleeding/ 

      4.   �    /Dysmenorrhea: severe menstrual cramps/    
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      13. Have you ever been pregnant?   �  /Yes/,   �  /No/  Go to 16th question 
 
14. Have you ever had complications during pregnancy? 
 

�  /Yes/,   �  / No/  Go to 16th question 
 
 

15. If “Yes” check all that apply: 
 

�   /Miscarriage/ 1. 
2. 
3. 
4. 
5. 

�   /Induced abortion/ 
�   /Neonatal death/ 
�   /Stillbirth/ 
�   /Preterm delivery/ 

 
16. Have you ever been treated for infertility?     �  /Yes/,  �  / No/   
 

 
17. Have you ever been told by doctor that you have thyroid gland enlargement?   
 
                                 �  /Yes/,  �  / No/ Go to 19th question 
 

 
18. Have you ever been treated for thyroid gland enlargement?   
 
                                                �  /Yes/,  �  / No/  
 
19. Does any member of your family suffer from enlarged thyroid gland? (Check all 

that apply) 
 

1.  �   /Mother/  
2.  �   /Father/ 
3.  �   /Sister/ 
4.  �   /Brother/ 
5.  �   /Other/,  Specify_______________________ 
6.  �   /Nobody/    Go to 21st question 

 
 

      20. Did he/she receive any treatment?     �  /Yes/,  �  / No/    
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Anthropometrical Measurement 
 
 

21.  Weight   kilos 
 

22.  Height   cm  
 
23.  BMI ____________kg/m2 

 
 

Physical Examinations by Endocrinologist 
 
 
       24. Enlarged thyroid gland (0-2):   �  /0/,   �  /1/,    �  /2/ 

       (by palpation) 
 

       25. Hirsutism:   �  /Yes/,  �  / No/    
 
       26. Exophthalmus (protruding eyes):  �  /Yes/,  �  / No/   
 
       27. Moist skin (tegument): �  /Yes/,  �  / No/   
  
       28. Dry skin:   �  /Yes/,  �  / No/    
 
       29. Tremor of extremities:  �  /Yes/,  �  / No/    
 
       30. Bradycardia:  �  /Yes/,  �  / No/    
 
       31. Tachycardia:  �  /Yes/,  �  / No/    
 
 
 
 

Thank you very much for your participation! 
 
 
 

Interview end-time _____: _____ 

 
 
Data entry # 1  ________                                                                    Data entry # 2   _________ 
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Ð³Û³ëï³ÝÇ ²Ù»ñÇÏÛ³Ý Ð³Ù³Éë³ñ³Ý   
 

Ð³ë³ñ³Ï³Ï³Ý ²éáÕç³å³ÑáõÃÛ³Ý ´³ÅÇÝ 

 

Ð²ðò²ÂºðÂÆÎ 

ìì³³ÑÑ³³ÝÝ³³··»»ÕÕÓÓÇÇ  ··»»ññ³³××ÇÇ  ((ËËååÇÇååÇÇ))  
  ïï³³ññ³³ÍÍíí³³ÍÍááõõÃÃÛÛááõõÝÝÁÁ  ººññ¨̈³³ÝÝÇÇ  ´́ààõõÐÐ--»»ññÇÇ  1188--2200  ïï³³ññ»»ÏÏ³³ÝÝ  

ááõõëë³³ÝÝááÕÕááõõÑÑÇÇÝÝ»»ññÇÇ  ßßññçç³³ÝÝááõõÙÙ  
  

 
*î³ñµ»ñ³ÏÙ³Ý Ñ³Ù³ñÇ Ïá¹³íáñáõÙ. 

Âí³ÝÇß 1-2  
 

ËÙµ³ÏÇ Ñ³Ù³ñÁ 

Âí³ÝÇß 3-4 ä³ï³ëË³ÝáÕÇ Ïá¹Á 
 

î³ñµ»ñ³ÏÇã Ñ³Ù³ñÁ.   _  _  _  _ 

Ð³ñó³½ñáõÛóÇ ³ÝóÏ³óÙ³Ý ³Ùë³ÃÇíÁ (ûñÁ/³ÙÇëÁ/ï³ñÇÝ)    _ _   _ _   _ _ 
 
Ð³ñó³½ñáõÛóÝ ëÏëí»É ¿ª     :   

  

êáóÇ³É - ¹»Ùá·ñ³ýÇ³Ï³Ý ïíÛ³ÉÝ»ñ   

1.  ÌÝÝ¹Û³Ý ³Ùë³ÃÇíÁ     /   /   (ûñÁ/³ÙÇëÁ/ï³ñÇÝ)  

2. ÌÝÝ¹Û³Ý í³ÛñÁ   � /ºñ¨³Ý/,  � /²ÛÉ/  Üß»É     

3. Øßï³Ï³Ý µÝ³ÏáõÃÛ³Ý í³ÛñÁ   � /ºñ¨³Ý/,  � /²ÛÉ/  Üß»É     

 

      4.   ÀÝï³Ý»Ï³Ý íÇ×³ÏÁ    1.  �  /â³ÙáõëÝ³ó³Í/       3.  �   /²ÙáõëÝ³ÉáõÍí³Í/ 

                                                          2. �   /²ÙáõëÝ³ó³Í/           4. �   /²ÛñÇ/ 

       5.   ø³ÝÇ± áÕç ÍÝí³Í »ñ»Ë³ áõÝ»ù  

1.  �   /Ù»Ï/         3. �   /»ñ»ù/  

2.  �   /»ñÏáõ/      4. �   /ãáõÝ»Ù/   
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       6.  àñù³±Ý ¿ Ó»ñ ÁÝï³ÝÇùÇ ÙÇçÇÝ ³Ùë»Ï³Ý Í³ËëÁ 

1. � /< $ 50 (25,000 ¹ñ³Ù-Çó å³Ï³ë)/ 

2. � /$ 50-99 (25,000-50,000 ¹ñ³Ù)/ 

3. � /$ 100-299 (51,000-150,000 ¹ñ³Ù)/  

4. � /> $ 300 (150,000 ¹ñ³Ù ¨ ³í»ÉÇ)/     

88. � /â·Çï»Ù/ 
 
 
êÝÝ¹Ç ³é³ÝÓÝ³Ñ³ïÏáõÃÛáõÝÝ»ñÁ  

 
7. àñù³±Ý ³Õ »ù û·ï³·áñÍáõÙ Ó»ñ ëÝÝ¹Ç Ù»ç  
 

 1. � /ºë Ëáõë³÷áõÙ »Ù ³Õáí Ñ³ñáõëï ëÝÝ¹Çó/  

 2. � /ºë áõß³¹ñáõÃÛáõÝ ã»Ù ¹³ñÓÝáõÙ ³ÕÇ ù³Ý³ÏáõÃÛ³ÝÁ ÇÙ ëÝÝ¹Ç Ù»ç/  

 3. � / ºë ß³ï ³Õ »Ù û·ï³·áñÍáõÙ/  

     8.  Æ±ÝãåÇëÇ ³Õ »ù û·ï³·áñÍáõÙ Ï»ñ³Ïáõñ å³ïñ³ëï»ÉÇë 
 

1. � /Ð³Û³ëï³ÝáõÙ ³ñï³¹ñí³Í §Êáßáñ¦ ³Õ/ 

2. � /àõÏñ³ÇÝ³ÛÇó Ý»ñÙáõÍí³Í ³Õ/ 

3. � /Æñ³ÝÇó Ý»ñÙáõÍí³Í ³Õ/ 

4. � /Ð³Û³ëï³ÝáõÙ ³ñï³¹ñí³Í §¾ùëïñ³¦ ³Õ/  

88. � /â·Çï»Ù/ 
 

9. Æ±ÝãåÇëÇ ³Õ »ù û·ï³·áñÍáõÙ áñå»ë ë»Õ³ÝÇ ³Õ 
 

1. � /Ð³Û³ëï³ÝáõÙ ³ñï³¹ñí³Í §Êáßáñ¦ ³Õ/ 

2. � /àõÏñ³ÇÝ³ÛÇó Ý»ñÙáõÍí³Í ³Õ/ 

3. � /Æñ³ÝÇó Ý»ñÙáõÍí³Í ³Õ/ 

4. � /Ð³Û³ëï³ÝáõÙ ³ñï³¹ñí³Í §¾ùëïñ³¦ ³Õ/  

88. � /â·Çï»Ù/ 
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²éáÕç³Ï³Ý íÇ×³ÏÁ ¨ ÏÉÇÝÇÏ³Ï³Ý ï»Õ»ÏáõÃÛáõÝÝ»ñ   

10.  ²é³çÇÝ ¹³ßï³ÝÇ ï³ñÇùÁ.  ________  ï³ñ»Ï³ÝáõÙ   Ï³Ù  
                         1. � / ÙÇÝã¨ 9 ï³ñ»Ï³Ý/ 

                          2. � / 9-11 ï³ñ»Ï³ÝáõÙ/ 

                  3. � /12-14 ï³ñ»Ï³ÝáõÙ/ 

                  4. � /15-Çó ³í»ÉÇ µ³ñÓñ ï³ñÇùáõÙ/  
                                                                                                              

    11.  ¸áõù áõÝ»Ýáõ±Ù »ù ¹³ßï³Ý³ÛÇÝ Ë³ËïáõÙÝ»ñ 

                �  /²Ûá/,  �  /àã/ ²Ýó»ù13-ñ¹ Ñ³ñóÇÝ  

   12.  ºÃ» ²Ûá Ýß»É µáÉáñ Ñ³Ù³å³ï³ëË³Ý ï»Õ»ñáõÙ 

1. �  /²Ù»Ýáñ»³ - ¹³ßï³ÝÇ µ³ó³Ï³ÛáõÃÛáõÝ ³éÝí³½Ý »ñ»ù óÇÏÉ/  

2. �  /úÉÇ·áÙ»Ýáñ»³ - Ã»Ã¨ Ï³Ù áã Ñ³×³Ë ï»ÕÇ áõÝ»óáÕ ¹³ßï³Ý/  

3. �  /Ø»Ýáñ³·Ç³ - ³é³ï ³ñÛáõÝ³ÑáëáõÃÛáõÝ/  

 4. �  /¸ÇëÙ»Ýáñ»³ - áõÅ»Õ ¹³ßï³Ý³ÛÇÝ ó³í»ñ/ 

   13.  ¸áõù »ñµ¨¿ áõÝ»ó»±É »ù ÑÕÇáõÃÛáõÝ   � /²Ûá/,   � /àã/ ²Ýó»ù 16-ñ¹ Ñ³ñóÇÝ  

   14.  ¸áõù »ñµ¨¿ áõÝ»ó»±É »ù µ³ñ¹áõÃÛáõÝÝ»ñ ÑÕÇáõÃÛ³Ý ÁÝÃ³óùáõÙ   

             � /²Ûá/,   � /àã/ ²Ýó»ù 16-ñ¹ Ñ³ñóÇÝ  

    15.   ºÃ» ²Ûá Ýß»É µáÉáñ Ñ³Ù³å³ï³ëË³Ý ï»Õ»ñáõÙ 

1. �  /ìÇÅáõÙ/  

2. �  /ÐÕÇáõÃÛ³Ý ÁÝ¹Ñ³ïáõÙ (³µáñï)/  

3. �  /Üáñ³ÍÝ³ÛÇÝ Ù³Ñ³óáõÃÛáõÝ/  

4. �  /Ø»é»É³ÍÇÝ åïáõÕ/  

5. �  /ì³Õ³ñÅ³Ù ÍÝÝ¹³µ»ñáõÃÛáõÝ/  

   16.  ¸áõù »ñµ¨¿ ³ÝåïÕáõÃÛ³Ý ¹»Ù µáõÅáõÙ ÁÝ¹áõÝ»±É »ù   � /²Ûá/,   � / àã/  
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   17.   ´ÅÇßÏÁ Ò»½ »ñµ¨¿ Ñ³ÛïÝ»±É ¿, áñ í³Ñ³Ý³·»ÕÓÇ ·»ñ³× áõÝ»ù 

      �  /²Ûá/,  �  / àã/  ²Ýó»ù 19-ñ¹ Ñ³ñóÇÝ 

   18.   ¸áõù »ñµ¨¿ í³Ñ³Ý³·»ÕÓÇ ·»Ñ³×Ç  ¹»Ù µáõÅáõÙ ÁÝ¹áõÝ»±É »ù 

      �  /²Ûá/,  �  / àã/  
 

19. Ò»ñ ÁÝï³ÝÇùÇ ³Ý¹³ÙÝ»ñÇó áñ¨¿ Ù»ÏÝ áõÝ»ó»±É ¿ í³Ñ³Ý³·»ÕÓÇ ·»ñ³× 

           (Ýß»É µáÉáñ Ñ³Ù³å³ï³ëË³Ý ï»Õ»ñáõÙ)  

1. �  /Ø³ÛñÁ/  

2. �  /Ð³ÛñÁ/  

3. �  / øáõÛñÁ/  

4. �  /ºÕµ³ÛñÁ/  

5. �  /²ÛÉ ³Ý¹³Ù/, Üß»É     

6. �  /àã áù/ ²Ýó»ù 21-ñ¹ Ñ³ñóÇÝ  

   20.  Ü³ áñ¨¿ µáõÅáõÙ ÁÝ¹áõÝ»±É ¿    �  /²Ûá/,   �  / àã/   

 

²ÝïñáåáÙ»ïñÇÏ ã³÷áõÙÝ»ñ  
 
 
   21.  ÎßÇéÁ      Ï·  

   22.  Ð³ë³ÏÁ      ëÙ  

   23.  Ø¼ò_    Ï· / Ù2 

 

¾Ý¹áÏñÇÝáÉá·Ç ÏáÕÙÇó Ï³ï³ñí³Í ýÇ½ÇÏ³Ï³Ý ùÝÝáõÃÛáõÝÝ»ñ  

 

    24.  ì³Ñ³Ý³·»ÕÓÇ ·»ñ³× (0-2).  � /0/,  � /1/,  � /2/ 
            (ßáß³÷Ù³Ý ÙÇçáóáí) 

 38



   25.  ÐÇñëáõïÇ½Ù (Ø³½³Ï³ÉáõÃÛáõÝ).   �  /²Ûá/,  �  / àã/   

   26.  ¾Ï½áýï³ÉÙ (²ÏÝ³·Ý¹»ñÇ ³ñï³ÝÏáõÙ).   �  /²Ûá/,  �  / àã/   

   27.  ÊáÝ³í Ù³ßÏ.  �  /²Ûá/,  �  / àã/   

   28.  âáñ Ù³ßÏ.  �  /²Ûá/,  �  / àã/   

   29.  ì»ñçáõÛÃÝ»ñÇ ¹áÕ.  �  /²Ûá/,  �  / àã/   

   30.  ´ñ³¹ÇÏ³ñ¹Ç³.  �  /²Ûá/,  �  / àã/   

   31.  î³ËÇÏ³ñ¹Ç³.  �  /²Ûá/,  �  / àã/  
 

 
  Þ³ï ßÝáñÑ³Ï³É »Ù Ò»ñ Ù³ëÝ³ÏóáõÃÛ³Ý Ñ³Ù³ñ  

 
  
 
 

Ð³ñó³½ñáõÛóÝ ³í³ñïí»É ¿ª   :   

 

Øáõïù³·ñáÕ # 1                                    Øáõïù³·ñáÕ  # 2   
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  Appendix 3   

American University of Armenia  
Department of Public Health 

Institutional Review Board/Committee on Human Research 

CONSENT FORM TEMPLATE 

Prevalence of Thyroid Gland Enlargement Among 18-20 Year Old Female 
University and College Students in Yerevan: Screening Survey 

                                                                                        
Explanation of Research Project: Good morning/afternoon. My name is Hasmik 
Manukyan. I am an endocrinologist and the second year student of the American University 
of Armenia, department of Public Health. As a part of my course requirement, I am 
conducting a research project. The purpose of the research project is to assess the prevalence 
of thyroid gland enlargement (goitre) among 18-20 year old female students in Yerevan. 
Female university and college students aged from 18 to 20 will be eligible to participate in 
the research project. The study protocol includes the conduction of interview using the 
questionnaire and assessment of thyroid size by inspection and palpation. The interview will 
take place only once and last 15-20 minutes. You have right to ask questions and stop the 
interview any time you want. We appreciate your participation in this study. The information 
given by you will be very useful and valuable for this research. 
 
Risks/Discomforts: There is no known risk for the participants of the study. There is some 
discomfort associated with thyroid gl.and palpation. Otherwise the research possesses risk 
and inconveniences the same as encountered in your daily life.  
 
Benefits: You will not directly benefit from the participation in this survey. However, the 
individual information provided by you might help to evaluate the current situation with 
thyroid gland enlargement in Yerevan, and prevent the complications associated with it.  

Confidentiality: Interviews will be conducted anonymously without recording any 
identifying information such as your name, address, or telephone number. Your individual 
responses will only be accessible by the Public Health Department of the American 
University of Armenia. Summary information and grouped responses that do not permit the 
identification of individuals may be submitted to the Ministry of Health of Armenia. 
However, your confidentiality and anonymity will be protected. 

Voluntariness: Your participation in this study is completely voluntary. It is your decision 
whether or not to participate in the study. You have the right to stop providing information at 
any time you wish or skip any question you consider inappropriate. Your refusal to 
participate in the study or your decision to withdraw from the study at any time will not affect 
your job. 

Whom to Contact: If you have any questions or want to talk to anyone about this research 
study you may call the person in charge of the study: Yelena Amirkhanyan; phone number: 
(3741) 512568, or Dr. Michael Thompson; phone number: (3741) 512592. 
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Ð³Û³ëï³ÝÇ ²Ù»ñÇÏÛ³Ý Ð³Ù³Éë³ñ³Ý   
 

Ð³ë³ñ³Ï³Ï³Ý ²éáÕç³å³ÑáõÃÛ³Ý ´³ÅÇÝ 

Ð³Ù³Ó³ÛÝáõÃÛáõÝ 

ìì³³ÑÑ³³ÝÝ³³··»»ÕÕÓÓÇÇ  ··»»ññ³³××ÇÇ  ((ËËååÇÇååÇÇ))  
  ïï³³ññ³³ÍÍíí³³ÍÍááõõÃÃÛÛááõõÝÝÁÁ  ººññ¨̈³³ÝÝÇÇ  ´́ààõõÐÐ--»»ññÇÇ  1188--2200  ïï³³ññ»»ÏÏ³³ÝÝ  

ááõõëë³³ÝÝááÕÕááõõÑÑÇÇÝÝ»»ññÇÇ  ßßññçç³³ÝÝááõõÙÙ  

  
´³ñ¨ Ò»½: ÆÙ ³ÝáõÝÝ ¿ Ð³ëÙÇÏ Ø³ÝáõÏÛ³Ý£ ºë ¿Ý¹áÏñÇÝáÉá· »Ù ¨ áõë³ÝáõÙ »Ù Ð³Û³ëï³ÝÇ 
³Ù»ñÇÏÛ³Ý Ñ³Ù³Éë³ñ³ÝÇ Ñ³ë³ñ³Ï³Ï³Ý ³éáÕç³å³ÑáõÃÛ³Ý Ù³·ÇëïñáëÇ Íñ³·ñáõÙ£ 
àñå»ë ÇÙ Ïáõñë³ÛÇÝ Ñ³ÝÓÝ³ñ³ñáõÃÛ³Ý Ù³ë »ë Çñ³Ï³Ý³óÝáõÙ »Ù Ñ»ï³½áïáõÃÛáõÝ: ²Ûë 
Ñ»ï³½áïáõÃÛ³Ý Ýå³ï³ÏÝ ¿ ·Ý³Ñ³ï»É í³Ñ³Ý³·»ÕÓÇ ·»ñ³×Ç (ËåÇåÇ) 
ï³ñ³Íí³ÍáõÃÛáõÝÁ ºñ¨³ÝÇ Ñ³Ù³Éë³ñ³ÝÝ»ñÇ ¨ ùáÉ»çÝ»ñÇ 18-20 ï³ñ»Ï³Ý 
áõë³ÝáÕáõÑÇÝ»ñÇ ßñç³ÝáõÙ£ Ð»ï³½áïáõÃÛ³ÝÁ Ï³ñáÕ »Ý Ù³ëÝ³Ïó»É 18-20 ï³ñ»Ï³Ý 
áõë³ÝáÕáõÑÇÝ»ñÁ£ àõëáõÙÝ³ëÇñáõÃÛáõÝÁ Ý»ñ³éáõÙ ¿ Ñ³ñó³½ñáõÛóÇ ³ÝóÏ³óáõÙª 
Ñ³ñó³Ã»ñÃÇÏÝ»ñÇ û·ï³·áñÍÙ³Ùµ, ÇÝãå»ë Ý³¨ í³Ñ³Ý³·»ÕÓÇ ã³÷Ç áñáßáõÙ ½ÝÝÙ³Ý ¨ 
ßáß³÷Ù³Ý ÙÇçáóáí£ Ð³ñó³½ñáõÛóÁ Ï³ÝóÏ³óíÇ ÙÇ³ÛÝ Ù»Ï ³Ý·³Ù ¨ Ïï¨Ç 15-20 ñáå»: ¸áõù 
ó³ÝÏ³ó³Í å³ÑÇ Ï³ñáÕ »ù Ñ³ñó»ñ ï³É Ï³Ù ÁÝ¹Ñ³ï»É Ñ³ñó³½ñáõÛóÁ£ ºë »ñ³Ëï³å³ñï 
ÏÉÇÝ»Ù ³Ûë áõëáõÙÝ³ëÇñáõÃÛ³Ý Ù»ç Ò»ñ Ù³ëÝ³ÏóáõÃÛ³Ý Ñ³Ù³ñ£ Ò»ñ ÏáÕÙÇó ïñ³Ù³¹ñí³Í 
ï»Õ»ÏáõÃÛáõÝÝ»ñÁ ß³ï û·ï³Ï³ñ ÏÉÇÝ»Ý áõ ³ñÅ»ù³íáñ Ýß³Ý³ÏáõÃÛáõÝ ÏáõÝ»Ý³Ý ïíÛ³É 
Ñ»ï³½áïáõÃÛ³Ý Ñ³Ù³ñ£ 

ìï³Ý·/²ÝÑ³ñÙ³ñáõÃÛáõÝ. Ø³ëÝ³ÏÇóÝ»ñÇ Ñ³Ù³ñ ãÏ³ áñáß³ÏÇ íï³Ý·, ë³Ï³ÛÝ  Ï³ñáÕ ¿ 
ÉÇÝ»É í³Ñ³Ý³·»ÕÓÇ ßáß³÷Ù³Ý Ñ»ï Ï³åí³Í áñáß ³ÝÑ³ñÙ³ñáõÃÛáõÝ£ ²ÛÉ ³éáõÙÝ»ñáí, 
Ñ»ï³½áïáõÃÛáõÝÁ ãÇ å³ï×³éÇ ³í»ÉÇ Ù»Í íï³Ý· ¨ ³ÝÑ³Ù³ñáõÃÛáõÝ, ù³Ý ¸áõù Ï³ñáÕ »ù 
áõÝ»Ý³É Ò»ñ ³éûñÛ³ ÏÛ³ÝùáõÙ£ 

Þ³Ñ. Ð»ï³½áïáõÃÛ³Ý ÁÝÃ³óùáõÙ ¸áõù áõÕÕ³ÏÇ ß³Ñ ã»ù áõÝ»Ý³Éáõ£ ê³Ï³ÛÝ Ò»ñ 
ïñ³Ù³¹ñ³Í ï»Õ»Ï³ïíáõÃÛáõÝÁ Ï³ñáÕ ¿ Ýå³ëï»É ºñ¨³ÝáõÙ í³Ñ³Ý³·»ÕÓÇ ·»ñ³×Ç 
(ËåÇåÇ)  Ñ»ï Ï³åí³Í Ý»ñÏ³ Çñ³íÇ×³ÏÇ ·Ý³Ñ³ïÙ³ÝÁ ¨ ¹ñ³ Ñ»ï ³éÝãíáÕ 
µ³ñ¹áõÃÛáõÝÝ»ñÇ Ï³ÝË³ñ·»ÉÙ³ÝÁ£   

¶³ÕïÝÇáõÃÛáõÝ. Ð³ñó³½ñáõÛóÇ Å³Ù³Ý³Ï Ò»ñ ³ÝÓÁ ãÇ µ³ó³Ñ³ÛïíÇ, ¨ ·ñ³ÝóáõÙÝ»ñÇó áã 
Ù»ÏáõÙ ãÇ ÝßíÇ Ò»ñ ³ÝáõÝÁ, Ñ³ëó»Ý Ï³Ù Ñ»é³Ëáë³Ñ³Ù³ñÁ: Ò»ñ å³ï³ëË³ÝÝ»ñÝ 
û·ï³·áñÍí»Éáõ »Ý ÙÇ³ÛÝ Ð³Û³ëï³ÝÇ ³Ù»ñÇÏÛ³Ý Ñ³Ù³Éë³ñ³ÝÇ Ñ³ë³ñ³Ï³Ï³Ý 
³éáÕç³å³ÑáõÃÛ³Ý µ³ÅÝÇ ÏáÕÙÇó£ Ð³Û³ëï³ÝÇ ³éáÕç³å³ÑáõÃÛ³Ý Ý³Ë³ñ³ñáõÃÛ³ÝÁ 
Ï³ñáÕ »Ý Ý»ñÏ³Û³óí»É ³Ù÷á÷ ï»Õ»ÏáõÃÛáõÝÝ»ñ ¨ ËÙµ³íáñí³Í å³ï³ëË³ÝÝ»ñ, áñáÝù 
ÃáõÛÉ ã»Ý ï³, áñ Ñ»ï³½áïáõÃÛ³Ý Ù³ëÝ³ÏÇóÝ»ñÇ ³ÝÓÁ µ³ó³Ñ³ÛïíÇ£ ²ÛÝáõ³Ù»Ý³ÛÝÇí, Ò»ñ 
³ÝÓÇ ¨ Ò»½ í»ñ³µ»ñáÕ ï»Õ»ÏáõÃÛáõÝÝ»ñÇ ·³ÕïÝÇáõÃÛáõÝÁ Ïå³Ñå³ÝíÇ£   

Î³Ù³íáñáõÃÛáõÝ. Ò»ñ Ù³ëÝ³ÏóáõÃÛáõÝÁ ³Ûë Ñ»ï³½áïáõÃÛ³ÝÁ ÉÇáíÇÝ Ï³Ù³íáñ ¿ ¨ Ï³Ëí³Í 
¿ Ò»ñ ÁÝïñáõÃÛáõÝÇó£ ¸áõù Ï³ñáÕ »ù ó³ÝÏ³ó³Í å³ÑÇ Ññ³Å³ñí»É ï»Õ»ÏáõÃÛáõÝÝ»ñ 
ïñ³Ù³¹ñ»Éáõó ¨ Ëáõë³÷»É ó³ÝÏ³ó³Í Ñ³ñóÇ å³ï³ëË³Ý»Éáõó: ¸áõù ó³ÝÏ³ó³Í å³ÑÇ 
Ï³ñáÕ »ù ÁÝ¹Ñ³ï»É Ñ³ñó³Ã»ñÃÇÏÝ»ñÇÝ å³ï³ëË³Ý»ÉÁ ¨ ¹áõñë ·³É ³Ûë Ý³Ë³·ÍÇóª 
³é³Ýó áñ¨¿ µ³ó³ë³Ï³Ý Ñ»ï¨³ÝùÝ»ñÇ:  

àõÙ ¹ÇÙ»É. ºÃ» ¸áõù ÇÝã-áñ Ñ³ñó»ñ áõÝ»ù Ï³Ù ó³ÝÏ³ÝáõÙ »ù Ñ»ï³½áïáõÃÛ³Ý í»ñ³µ»ñÛ³É 
Ëáë»É áñ¨¿ Ù»ÏÇ Ñ»ï, Ï³ñáÕ »ù ¹ÇÙ»É Ñ»ï³½áïáõÃÛ³Ý å³ï³ëË³Ý³ïáõ ³ÝÓ Ú»É»Ý³ 
²ÙÇñË³ÝÛ³ÝÇÝ. [Ð»é. (3741) 512568], Ï³Ù Ø³ÛùÉ ÂáÙ÷ëáÝÇÝ. [Ð»é. (3741) 512592]£  
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List of appropriate journals where this study might be published 

 

 

American Journal of Public Health 

Journal of Clinical Endocrinology & Metabolism 

Thyroid (Journal of the American Thyroid Association) 
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