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Extended Abstract 
Background  

The outbreak of a new virus was reported in Wuhan, 

China, in December 2019. In less than a few months, it 

had spread to Iran and other countries all around the 

world. A new type of coronavirus causes this disease. 

The World Health Organization has named it 

SARSCoV-2 and the resulting disease COVID-19 

(COVID-2019). Since the outbreak's inception, the most 

crucial strategy for combating this disease has been to 

prevent its spread through individual and social 

preventive measures. Due to this issue, the role of 

Community Health Workers (CHWs) in progressive 

health crises in society, such as the COVID-19 

pandemic, has been stressed, particularly in countries 

with economic constraints. 

The activities of CHWs, including Behvarzes (rural 

health workers) and Moragheb-e-Salamats (urban health 

care providers), have been scrutinized since the 

outbreak. These CHWs of Iran's primary health care 

system serve as an example of the facilities with the 

highest cost-effectiveness among healthcare workers 

who are trained to prevent various diseases. There are 

17790 health houses in rural areas in Iran, where 30034 

Behvarzes are employed. Furthermore, according to 

available statistics, 2,674 rural comprehensive health 

centers perform tasks in providing health care to the 

community members. There are approximately 5,343 

active health posts in the cities, with 22,573 Moragheb-

e-Salamats. Given the role of CHWs (Behvarzes and 

Moragheb-e-Salamats) in the COVID-19 pandemic, this 

Fatthahi H, Raeisi A, Tabrizi JS, Farrokhi B, Rahbar MR. Community Health Workers’ Role in Preventing and Controlling the 

COVID-19 Pandemic. Depiction of Health. 2022; 13 (Suppl 1): 22-29. doi: 10.34172/doh.2022.13. (Persian) 

 

 

 

ARTICLE INFO 

 

Article Type:  

Original Article 

 

Article History:  

Received: 15 Sep 2021 

Accepted: 6 Oct 2021 
ePublished: 14 Mar 2022 

 

Keywords:  
Network Management 

Center,  

Behvarz,  
Health Caregivers,  

COVID-19,  

Multi-Disiplinary Health 
Workers 

 

Abstract  
Background. From the start of the COVID-19 pandemic in February 2019 in Iran, the 

Iranian health system, following its mission, began planning with the goal of pandemic 

prevention and control. Various steps were taken, and the program of National Mobilization 

against COVID-19 was devised to provide services for individuals in the community, mainly 

the sick and vulnerable, and promote people's knowledge and skills regarding the crisis. 

Given the role of Community Health Workers (Behvarzes and Moragheb-e-Salamats) in 

preventing and controlling infectious diseases, this study was carried out to investigate their 

role in the COVID-19 pandemic. 
Methods. The present study is a descriptive cross-sectional study. The census method was 

used to study 30034 Behvarzes and 22573 Moragheb-e-Salamats working in medical 

universities. The required data were extracted using the integrated health system and the 

portal of the Ministry of Health and Medical Education's Primary Health Network 

Management Center and were analyzed using descriptive and analytical statistical methods. 

Results. More than 78 million people were screened during the first step of the national 

mobilization against COVID-19, more than 42 million during the second step, and more than 

59 million during the third step. In addition, by the end of the fourth step of the national 

mobilization, 4,278,899 people who had come into close contact were screened. According 

to the health system's report, these community health workers had injected 28,073,777 

vaccines since the implementation of the fifth step (until 04.09.2021) 

Conclusion.  Considering the facilities and capabilities of primary health care networks in 

providing prevention, diagnostic, and treatment services, the activity of the primary health 

network management center and all affiliated units in the implementation of the National 

Mobilization against COVID-19 program has been significant since the beginning of this 

pandemic. Inadequacies in healthcare human resources, financial resources, and training 

planning should all be considered. 
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project was performed to investigate their function in 

preventing and controlling the COVID-19 pandemic. 

 

Methods 
The current cross-sectional descriptive study looks at the 

role of CHWs (Behvarzes and Moragheb-e-Salamats) in 

preventing and controlling the COVID-19 pandemic 

from February 2018 to September 2021. The data were 

collected using the Integrated Health Information System 

data and the Ministry of Health and Medical Education's 

Network Management Center portal. According to its 

thematic area, the statistical population of this study 

includes all CHWs in the 63 universities and medical 

schools, which are active in the executive units of Iran's 

primary health network during the implementation of the 

National Mobilization against COVID-19. 
In addition, the census method was used for 

sampling. According to available data, at the time of this 

study, 52.607 CHWs (including 30,034 Behvarz and 

22,573 Moragheb-e-Salamat) were working in the 

system. The data were analyzed and reported using 

comparative tables, graphs, and descriptive statistical 

methods. Excel, Access, and SPSS softwares were used 

to prepare the report. 

 

Results 
According to data gathered during the first stage of 

the National Mobilization against COVID-19, 78 million 

Iranians were screened by CHWs and were provided 

relevant services and care. The second step of the 

National Mobilization adds laboratory screening to the 

first step's measures by establishing testing units in 

selected COVID-19 centers, focusing on the vulnerable 

population, such as the elderly, those with underlying or 

incurable diseases, and those with active diagnoses, 

pregnant women. CHWs were in charge of this. More 

than 42 million people over 15 years old were screened 

and taken care of in the second step. In the third step of 

the National Mobilization Program, more than 59 million 

people were screened and treated during this stage. 

Previous surveillance interventions, home care for 

vulnerable people, and neighborhood-based monitoring 

and support were added in the fourth step. From 

December 1, 2019, to the end of the fourth step of the 

National Mobilization Program, 4,278,899 people were 

contact traced. A rapid COVID-19 test was performed 

for 2,072,873 people, and 315,984 people were subjected 

to reverse quarantine at home, visited, and cared for. 

Rapid diagnostic tests were performed for 52% of them, 

and supervisory teams made 6,293,637 visits, resulting 

in 618,821 warnings and 38,302 seals. About 1.5 million 

people were financially supported for their living. 

In the fifth step, COVID-19 vaccination was added to 

the previous interventions. According to the health 

system report, with the fifth step's implementation, the 

number of vaccines injected (until 04.09.2021) by these 

health workers amounted to 28,073,777 vaccines. 

 

Conclusion 
Considering the facilities and capabilities of primary 

health care networks in providing prevention, diagnostic, 

and treatment services, the activity of the primary health 

network management center and all affiliated units in the 

implementation of the National Mobilization against 

COVID-19 program has been significant since the 

beginning of this pandemic. Human resources are 

regarded as the essential resources in the health sector. 

Despite the around-the-clock efforts of CHWs 

(Behvarzes and Moragheb-e-Salamats), the experience 

of the COVID-19 pandemic demonstrated that the 

programs related to the supply and distribution of health 

workers should be reviewed. Moreover, the effectiveness 

of these programs will not be realized unless the 

necessary funding is sustained. Furthermore, special 

attention should be paid to the health workers' safety, 

training updates, and activity evaluation. 

 

Practical Implications of Research 
In general, the findings of this study indicate that 

CHWs are at the forefront of Corona prevention, control, 

and counteraction. Moreover, they have a heavy 

workload. As a result, health policymakers should 

carefully plan for increasing the productivity of these 

forces by considering health workers' safety, using 

motivational factors, and reducing anti-motivational 

factors. It is also critical to fund the recruitment and 

hiring of new employees to reduce burnout and the 

workload of the existing employees. 

 

Ethical Considerations 
Based on the services registered in the system, the 

number of services provided by Behvarz and Moragheb-

e-Salamat was calculated in this study. As a result, one 

of the limitations of this research is that some services 

may not be registered and thus were not included in this 

study. 
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{ŢŢpāX¾Ī {ĪťŢŢÐ ĺ µĻŢŢqĳs ĒŜðŢŢŜ{  Ė¶ŢŢĮÁŚ ¹µ µX¾ŢŢñX ĀñŢŢŝ¾ 
ĲèĪZ¦ Ĳr ÕĻ×´ ¹µ ÿáZĭĪ ıµZ|ñX¹ĺµ ĺ çĪXĻ¦ ZŢr æĻŢĭ} 
µXËĮř  ÄŞµZ ĪŚ ¶ÔZrƒƋƣƍ ¹µ ĨĴŝĬ Z|ÐX¹ ÏrŜ ½Zř ÁX ZĴ¹ĻŢÓĒ 
ÁX ĲĚĨ¦ ưīZ|ÏĚĕĮX  Ä¾sşưę ưīZ|ŢÏĒZx }XŢŝyĻś ĺ ZŢÐş ÀşĬ ÁX 
 ÀáŢŢşÿ ÑÁĻŢŢĪ` ĺ X¶ŢŢĴŞ{ īZŢŢĭĒ¹ZĒ |ŢŢÔX¶ĳsŚ y¶ĭªŜĲŢŢÓ 
ƞWorkers Health CommunityƝ ¹µ oŢĝZā ¹Z|´ZŢÐ ĲŢőX¹X 

{pāX¾ĪZĴř {ĪťŢÐ ưµĻŢ´ ĦX¶ŢāX ĲŢr ıµZð|ŢÐX ÁX ñ¾åŢŜ{ 
XŢŢşĬ īZŢŢĭĒ¹ZĒ ĲŢŢr ¹ĻäĭĪ XŞµZŢŢ¥ ZĨ°ŢŢŞ{ZŢŢĴř  éZŢŢĨ|¦XŚ ĺ 

{ĪťÐ oÐZĭ|Ī ĺ ¾¢X Ò³r Zr ĲèĪZ¦ µĻ´ ıµĻĨĮ ¶ĮXƒƎ  
¹µ XşĬ ĪŜưīZ ĝZèñŢŜ{ īXÁ¹ĻŢĳs ¹µ ÿáZŢĭĪ Z|ŢÐĺ½śş ĺ 
qāX¾ĪŝĬ {ĪťŢÐ ¹µ ÿáZŢĭĪ  ÀĳŢÔř ÁX īZŢĨĴ X¶Ţ|rXř ÁZŢí` 
ĲŢŢĨĴ Ėŝ Àř µ¹ĻŢŢĪ ĲŢŢ¦Ļ} ¹X¾ŢŢā ĲŢŢ|ñ¾Ė {ŢŢÐXƒ XŢŢşĬ ĮŝZŢŢĴĺÀř 
y¶ĭªŜĲÓ ř ĦZäĮ ĲđpÔ |ÔX¶ĳsŚ ĮZŢĪ¹µŚ XŢşưīX¾  ĲŢrīXĻŢĭé 
ĲŢŢĮĻĨĮ Xř  ÁX zZŢŢĮZđĪX ZŢŢr  À}ŤZŢŢrşĬ  ÃĴŞĲŢŢĭ ŢŢÓ³rÀ¢XŚ  ¹µ ŢŢsŝĬ 
ĮŝZŢŢŢĴĺÀř ęíZŢŢŢÔ ¹µ ÒŢŢŢ³r {ĪťŢŢŢÐ ŢŢŢĪŚ ¶ĭŢŢŢÔZr ĲŢŢŢĒ ZŢŢŢr 

ħÓª ÁX¶ĮX ĦZ¥ĮX zZĪX¶āX yŜĕÓŝ Àř ÁX sŜ ½ZĨř ZĴř ïĚ|³Ī 
ÑÁĻŢŢĪ` µŞı¶ ¶ŢŢĮXƒ ĚĒ¹ĻŢŢàrŚ ¹µ ¹ĻŢŢÓĒ XŢŢşīX¾ ƋƈƈƋƌ ¾ŢŢðĮ 
Á¹ĻŢŢĳs ¹µ  ƉƏƏƑƈ ĲŢŢĮZ´ {ŢŢÔX¶ĳs ¹µ ZĴZ|ŢŢÐĺ½ ėĻìŢŢÓĪ 
ĦZŢŢ¥ĮX åĺŜĲŢŢð ŢŢĪŚ ¶ĭŢŢÔZrƒ ŢŢĭ©ĨĴŝĬ ¾ŢŢs ÍZŢŢÐX  ¹ZĪ` ZŢŢĴř 
µĻŢŢŢ¦ĻĪ Ɗ ¹XÂŢŢŢĴ ĺ ƎƏƌ ÂŢŢŢĒ¾Ī zZĪ¶ŢŢŢ´ {ĪťŢŢŢÐ çĪZŢŢŢ¦ 
Z|Ðĺ½śş ĮŢŝÂ ĲŢr ĦZŢ¥ĮX ZŢåĺŞï ¹µ °ŜĲŢà ĪZŢ}ŝĬ {ĪťŢÐ 
µZ°` ĲŢèĪZ¦ ŢĪŚ ¶ŢĮÁXµ¾yƒ ¹µ ZĴ¾ĳŢÔ ĮŢŝÂ µĺ¶Ţ° ƍ ¹XÂŢĴ ĺ 
ƋƌƋ ZxŞıZŢŢĕ {ĪťŢŢÐ ėZŢŢèñ ¶ĭ|ŢŢÏĴ ĲŢŢĒ ZŢŢr ƊƊƍƏƋ ¾ŢŢðĮ 
oāX¾Ī {ĪťÐ ėĻìÓĪ Ĳr ĝZèñŢŜ{ ¶ĭ|ŢÏĴƒƏ ZŢr ĲŢ¦Ļ} ĲŢr 
µ¹XĻĪ yŜÒ {ŢðĖ ĺ ÒŢĀĮ ĺ ĨĴXŢŜ{ ĝZèñŜ{ ZŢĴř  īZŢĭĒ¹ZĒ 
 Ä¹Ļĳsř ĺ qāX¾ĪŝĬ {ĪťÐ ¹µ ĪÁŜĲŢĭ ĲŢĨĴ Ėŝ Àř ĺĻĒŢŞ¶ƣƉƑư 
XşĬ ĲĝZĀĪ Zr î¶Ĵ Ð¹¾sŚ ÒĀĮ ĺ Z¦ŞıZŢĕ īXÁ¹ĻŢĳs ĺ qāX¾ŢĪŝĬ 

{ĪťÐ ¹µ yŜĕÓŝ Àř ĺ ėÀ|ĭĒ ĲŢĨĴ Ėŝ Àř ĺĻĒŢŞ¶ƣƉƑ Ĳ|ŢÔZĕĮ 
ı¶Ô {ÐXƒ 
 

¹ZĒ Ñĺ½ 
ĲŢŢèĝZàĪ ŢŢèàĀĪŚƣ ŢŢÙĻ}ŜðŚ ¾ŢŢÝZ° ĲŢŢr ŢŢÐ¹¾sŚ ÒŢŢĀĮ 
īXÁ¹ĻŢŢŢŢĳs ĺ qāX¾ŢŢŢŢĪŝĬ {ĪťŢŢŢŢÐ ¹µ yŜĕŢŢŢŢÓŝ Àř ĺ ėÀŢŢŢŢ|ĭĒ 
ĲĨĴ Ėŝ Àř ĺĻĒŞ¶ƣƉƑ ÁX ĬĨĳs ıZŢĪ ƉƋƑƐ ZŢ} ¹ĻşÀĳŢÔ Ɖƌƈƈ 
ĪŚ µÁXµ¾yƒ Ñĺ½ çĨ¦ ½ĺ`ř ıµXµ ZĴ Zr ıµZð|ÐX  ÁX ıµXµ ZŢĴř 

ĲĮZĪZŢŢÐ řZŢŢĴ ı¶ŢŢĮĺÀy ďŢŢŜĮĺÀ|đĝX {ĪťŢŢÐ ĺ yĻėZŢŢ}¹  ÂŢŢĒ¾Ī 
¶Īş ÀŞ{ ĲđpÔ z¹XÁĺ ư{ÔX¶ĳs īZŢĪ¹µ ĺ ÑÁĻŢĪ`  đŢÔÂyŚ 
ƒµĻŢŢs ĲŢŢèĪZ¦  ½ZŢŢĪ`ř XŢŢşĬ ÒĴĺÌŢŢy ZŢŢr ĲŢŢ¦Ļ} ĲŢŢr ĺÀŢŢĨĚā 
 éĻÝĻĪŚ ī` ęĪZÔ ĚĒŜĲ īZĭĒ¹ZĒ Á¹Ļĳs ĺ qāX¾ĪŝĬ {ĪťÐ 
ėZèñ ¹µ ƎƋ ıZĕÓĮXµ ĺ ı¶đÓĮXµ ĦĻĚé  đÔÂyŚ ¹ĻÓĒ ıµĻs 
ĲĒ ¹µ ZĴ¶°Xĺř X¾¦Xśş ĲđpÔ {ÔX¶ĳs ĺ īZĪ¹µ ¹ĻÓĒ ¹µ 
īZĪÁ X¾¦Xř ŢÏrŝ¤ ŢĚĪŚ ĲŢĚrZĀĪ ZŢr ĺĻĒŢŞ¶ƣƉƑ ėĻìŢÓĪ ĲŢr 

ĝZèñŜ{ ¶ĮµĻsƒ ĭ©ĨĴŝĬ Ñĺ½ ĲŢĮĻĨĮĖŢŝ Àř ıµZð|ŢÐX ı¶ŢÔ 
Ĳr Ñĺ½  ½ZĨÔ¾Ðř ĪŚ ¶ÔZrƒ ¾s ÍZÐX ZĴ¹ZĪ`ř µĻ¦ĻĪ ¹µ 

æĻĨ¥Ī µX¶è} ƋƈƈƋƌ ¾ðĮ ĮŢŝĺÀř  Ä¹ĻŢĳsř ĺ ƊƊƍƏƋ ¾ŢðĮ 
ĮŢŢŝĺÀř oŢŢāX¾Ī {ĪťŢŢÐ ¹µ īZŢŢĪÁ X¾ŢŢ¦Xř XŢŢşĬ ÒĴĺÌŢŢy 

ėĻìŢŢÓĪ ĲŢŢr ĝZèñŢŢŜ{ ¶ŢŢĮµĻsƒ ıµXµ ZŢŢĴř ĲŢŢr{ŢŢÐµ ı¶ŢŢĪ` ZŢŢr 
ıµZð|ŢŢŢÐX ÁX Ñĺ½ ZŢŢŢĴř ¹ZŢŢŢĪ` ŢŢŢÙĻ}ŜðŚ ęĪZŢŢŢÔ ėĺX¶ŢŢŢ¦ 
ZĀĪŞĲÏ Xř ĺ qà}ŜĀŚ ĺ ưZĴ¹XµĻĨĮ Ě¯}ŝę ĺ Ñ¹XÂŢĖ ¶Į¶ŢÔƒ 
Ĳr¹ĻŢäĭĪ ĳ}ŢŜĲ Ñ¹XÂŢĖ ÁX Ħ¾ŢĮ ZŢĴ¹XÂñXř  Access, ,Excel

SPSS ıµZð|ÐX ¶Ôƒ 
ÁX X¶|rXř ĲĨĴ  Ėŝ Àřư z¹XÁĺ ư{ÔX¶ĳs īZĪ¹µ ĺ ÑÁĻĪ` 
 đŢŢÔÂyŚ ZŢŢr î¶ŢŢĴ ¶ŢŢĪş ÀŞ{ ĺ  ėÀŢŢ|ĭĒ yXŢŢŜĪ¶Ś  ĺĻĒŢŢŞ¶ƣƉƑ  ÁX 
 ÀáŢŢŢşÿ sŜ ½ZĨŢŢŢŞrZś ưėZŢŢŢèñ ĕĴ¹ŢŢŢŝ Àř  À¡ĒX¶ŢŢŢ°ř ĺ ĦZŢŢŢ¥ĮX 
ÏĒXĺŜŢŢÐZĭŝīĻ ĪĻŢŢĨéŚ Ħµ¾ŢŢĪ ĺ ZŢŢr ėZŢŢĨéX ZŢŢĴµ¾qĴX¹śş  ÁX 
qāŝę sŜ ½ZĨŢŞrZś ưėZŢèñ ZŢÐZĭÔśş µX¾ŢñX  ¹µ Ú¾ŢèĪ ÍZŢĨ} 
µÂĮŢŢŞď ĺ ĕĴ¹ŢŢŝ Àř ư¶ĭĨŢŢÔĻĴ ÑÁĻŢŢĪ` ĮZŢŢĕĨĴŚ ZŢŢr î¶ŢŢĴ 
ì}ŢŢŝŝ ¾ ư¹ZŢŢ|ñ¹ {ŢŢåZð° ĺ ZĨ°ŢŢŞ{  ÁX  ıĺÀĖ ZŢŢĴř ŢŢÐ`Ŝo ̧xş ¾ 

ęĪZŢŢÔ īX¶ĭĨĝZŢŢÐ ĺ µX¾ŢŢñX X¹Xµř sŜ ½ZŢŢĨř ĪÁŜĲŢŢĭXřư ĻĀ}ŢŢŞ{ 
`¾ñŞ¶ŢŢĭ īZŢŢĪ¹µ ZxÀŢŢÐśş ZŢŢr î¶ŢŢĴ ÒĴZŢŢĒ  À¡ĒX¶ŢŢ°ř µ¹XĻŢŢĪ 
 À|Ïrřư z¹ZäĮ ¾s ęđ}ĺÀy ZĴř |ŢÔX¶ĳsŚ ĺ ėZŢĨéX īĻĮZŢā ĺ 
ÏĒXĺŜÐZĭŝīĻ ĺĻĒŞ¶ƣ ƉƑ ÿqá ¶ĭÐ ĚĪŚư ĺ ZŢr ıµZð|ŢÐX ÁX 
ĮŝZĴĺÀř Á¹Ļĳs ĺ qāX¾ĪŝĬ ư{ĪťŢÐ zZĪX¶ŢāX ĺ ĝZèñŜ{ ZŢĴ 
X¹ ¹µ ¤ĭx ĦZĖ ĲĪZĮ¾s  ½ş Ãř ĺ X¾¦X µĻĨĮƔ 

ĦZŢŢĖ ėĺX  ¾ŢŢs sŜ ½ZĨŢŢŞrZś ĺ  ÀĕĝZŢŢrÀíř ĴZðŢŢÔŚ Ħµ¾ŢŢĪ ZŢŢr 
ıµZð|ÐX ÁX line Hot ưZĴ ıZĖ¹µ µĻŢ´  Ä¹XŢŞrZś salamat.gov.ir 

ĺ ÍZŢŢĨ} ŢŢĭðĚ}Ś īXÁ¹ĻŢŢĳs ĺ qāX¾ŢŢĪŝĬ {ĪťŢŢÐ ZŢŢr èĨ¦ŢŢŜ{ 
{¯} ÒÔĻy µĻ´ ĦZŢ¥ĮX {Ţñ¾Ė.  ¹µ  ĦZŢĖ Ħĺµ ŢÏrŝ¤ ŢĚĪŚ 
 ÀĕĝZrÀíř ZĪÁ`ŞĴZĕÓŚ ZŢr  Ñ¾|ŢÏĖ ĲđpŢÔ ZĪÁ`ŞĴZĕŢÓŚ  ¹µ 
ĦZŢŢŢäĮ {pāX¾Ī ZŢŢŢĴř |ŢŢŢÔX¶ĳsŚ ĮZŢŢŢĪ¹µŚ ĝĺXŢŢŢŜĲ ĺ ıX¹  ÄX¶ŢŢŢĮXř 
ZĴ¶ŢŢ°Xĺř ĲŢŢĮĻĨĮ Ėŝ Àř ¹µ ÂŢŢĒX¾Ī oŢŢ³|ĭĪ ĺĻĒŢŢŞ¶ƣ ƉƑ ĲŢŢr 
zZĪX¶ŢŢāX ĦZŢŢĖ ėĺX ZŢŢÝXĲñ ı¶ŢŢÔ ĺ ZŢŢr ÂŢŢĒ¾Ĩ} ¾ŢŢs èĨ¦ŢŢŜ{ 
ŢŢÐ`Ŝo ¸ŢŢxş¾ ęĪZŢŢÔƞ ưīX¶ĭĨĝZŢŢÐ sŜ ½ZŢŢĨř ZŢŢĴř ĪÁŜĲŢŢĭXřư 

īX¹µZŢŢĪ ư¹Xµ¹ZŢŢŢr sŜ ½ZŢŢŢĨřZŢŢŢĴř oèŢŢŢÙ £ťŢŢŢèĝX Ɲ sŜ ½ZĨŢŢŢŞrZś 
{pāX¾Īĺ ėZèñ èĨ¦Ŝ{ Ð`Ŝo ̧xş¾ ĦZ¥ĮX µ¾ĖŢŞ¶ƒ ¹µ ĦZŢĖ 
ĦĻÐ Ïrŝ¤ ĚĪŚ X¹XŞĲ zZĪ¶´ ı¶ĮZĪZ¦ ĲŢr èĨ¦ŢŜ{ {Ţ¯} 

ÒŢŢŢÔĻy ĲŢŢŢĮZ´ ZĴř {ŢŢŢÔX¶ĳs ĺ ZxŞıZĕ ZŢŢŢĴř {ĪťŢŢŢÐ ĲŢŢŢr 
zť´X¶Ī ĚpāŚ ęĨ|ÓĪ ¾s  ÀĕĝZrÀíř ĴZðÔŚ ZĪÁ`ĺŞĴZĕÓŚ 
ĲñZŢŢŢÝX µ¾ĖŢŢŢŞ¶. ¹µ ĦZŢŢŢĖ Ħ¹ZŢŢŢĳª ĲŢŢŢr zť´X¶ŢŢŢĪ ŢŢŢĚpāŚ 
ĕĴ¹ŝ Àř tracing) (contact µX¾ñX  ¹µ Ú¾èĪ ÍZĨ} µÂĮŞưď 

{pāX¾Ī ¹µ ėÃĭĪ ÁX µX¾ñX ŢÐ`Ŝo ¸Ţxşư¾ z¹ZŢäĮ ¾Ţs ĬĒZŢĪX 
ðĭŢŢÙŚ ĺ |èĭŢŢÙŚ ĺ ZĨ°ŢŢŞ{  ÁX ZŢŢĴ¹XĻĮZ´ř ŢŢÐ`Ŝo ¸ŢŢxş¾ ÁX 
ĺĻĒŢŢŞ¶ƣƉƑ ĺ īX¶ĭĨĝZŢŢÐ Ĳr z¹ĻŢŢÙ ĲŢŢĚ¯Ī ¹ĻŢŢ¯Ī ĲñZŢŢÝX 
µ¾ĖŞ¶ƒ 



Z¦ ĺ ÒĀĮŞıZĕ īXÁ¹Ļĳs ĺ qāX¾ĪŝĬ {ĪťÐ ¹µ yŜĕÓŝ Àř ĺ ėÀ|ĭĒ ĲĨĴ Ėŝ Àř ĺĻĒŞ¶ƣƉƑ ¹µ XşīX¾ 

ƀƄ  ǊĚ¥ĪĲ  ı¹ĺµ ư{ĪťÐ ¾şĻ×}ſƁ ưƞıËşĺ  ĲĪZĮſƝ 

 ¹µ ĦZĖ ħ¥ĭx Ïrŝ¤ ĚĪŚ ÏĒXĺŜÐZĭŝīĻ ĺĻĒŞ¶ƣ ƉƑ ĲŢr 
zť´X¶Ī ĲĚ¯Ī ¹Ļ¯Ī ĚpāŚ ĲñZÝX  µ¾ĖŞư¶ ĲĒ Zr  ½Ļ¯ĪŞ{ 
ÏĒXĺŜŢŢŢÐZĭŝīĻ ĪĻŢŢŢĨéŚ ÁX µ¹ĺÀŢŢŢñşĬ Ɖƌƈƈ ĺ ZŢŢŢr ĻĀ}ŢŢŢŞ{ 
sŜ ½ZĨŞrZśư ZÐZĭÔśş µ¹XĻĪ ÍZĨ} µÂĮŢŞď ZŢr µ¹XĻŢĪ ư{Ţp¡Ī 

 ÀĕĝZrÀíř ĺ īZĪ¹µ ZxÀÐśş ¹µ ėZ° X¾¦X {ÐX. 
 
ŞĲ|ñZZĴ 

¶ŞĺĻĒ æĻŝÔ ĺ¶r ÁXƣſƇ   ¹µ {ĪťŢÐ ĬŝqāX¾ŢĪ ĺ īXÁ¹Ļĳs
 ¹µ ı¶ŢÔ ŚŢĭŜs ÒŜŢy ř½ZŢ¦ řZŢĴ {ŢpāX¾Ī ĺ zZĪ¶Ţ´ ı¹ZĭĒ
 ÞĻŢsÀĪ zZĪ¶Ţ´ ưŚĭŢÐ ïĚ|³Ī řZĴ ıĺÀĖ řX¾s ĲđpÔ ĦZäĮ
 ¶ŢŢŜşZ} ĺ ęŢĨ|¯Ī ưčĻđŢŢÓĪ µX¾ŢñX {ŢŢpāX¾Ī ĺ řÀŝĕŢÓŜy ĲŢr

¶ŢŞĺĻĒ ı¶ÔƣſƇ Ĵ¹ ĺ ıµXµ ĦZŢ¥ĮX X¹ řÀŢŝĕ Ú¾ŢèĪ ¹µ µX¾ŢñX
 ÁX ı¶ŢŢÔ ÖŜ´¾ŢŢ} µX¾ŢŢñX ¾Ĩ|ŢŢÏĪ řÀŢŢŝĕŜy ĺ ďŢŢŞµÂĮ ÍZŢŢĨ}
 ĺ ¶ŢĮX ıµ¾ŢĒ {ŢñZŞ½µ śşZxÀŢÐ īZŢĪ¹µ ĲŢĒ ŚĮZÏĒ ưīZ|Ð¹ZĨŜs
 ı¶Ţĳé ¾Ţs X¹ ŚĕĮXZŢ´ ¾Ţŝí ĺ ŚĕĮZŢ´ ĲŢĭŜàĮ¾ā ¹µ ¾ŢÝZ° µX¾ñX

ƒ¶Į¹Xµ 
¾ŢŢs ÍZŢŢÐX ıµXµZŢŢĴř £X¾³|ŢŢÐX ı¶ŢŢÔ ¹µ  ŢŢáŚ ĦZŢŢĖ ėĺX 
Ïrŝ¤ ĚĪŚ ĲĚrZĀĪ Zr ĺĻĒŞ¶ƣſƇư  ÁX ÒŜs ƅƆ ĪŜĚŝīĻ ¾ðĮ ÁX 
Ħµ¾Ī XşīX¾ ßŢÐĻ} īXÁ¹ĻŢĳs ĺ qāX¾ŢĪŝĬ {ĪťŢÐ  ÀĕĝZŢrÀíř 
ı¶Ô ĺ zZĪ¶´ ĺ {pāX¾Ī ZĴř ĲáĻsÀĪ X¹  z¶ŢÔ oÐZĭ} Ĳr

 ¾Ē {ñZŞ½µ ř½ZĨŜsƒ¶ĮX ıµ  ¹µėĺ¶¦ ſ zZĪ¶´ ĲőX¹X ı¶Ô ¹µ 
ĦZĖ ėĺX Ĳr đð}Ŝď ıĺÀĖ ZĴř î¶Ĵ  ¹Xµ {ŞĻĝĺXīZŢÓĮ  ıµXµ

{ÐX ı¶Ôƒ 

ėĺ¶¦ ſ ƒµX¶è} řÀĕĝZrÀí  Ĳr ZĴďŜđð} ıĺÀĖ řZĴ î¶Ĵ 

ıĺÀĖ  î¶Ĵ  µX¶è} 

īX¶ĭĨĝZÐ ƎŽƊƊƈŽƎƈƋ 

µX¾ñX ť|pĪ Ĳr µŞ{rZ ƊƎƊŽƏƉƏ 

 ŤZr īĻ´¹ZÓñ Ĳr ť|pĪ µX¾ñX ƋŽƋƍƎŽƉƋƉ 

µX¾ñX ZĨĮ ZrŞĲ Į¶r ıµĻ}Ś sŜ ¾|Ó  ÁXƌƈ ƊƑŽƊƈƉ 

īZĮÁ ¹Xµ¹Zr ƍƉƏŽƎƑƎ 

æZp}X ¦¹Z´Ś ƊŽƏƊƊŽƎƍƑ 

æĻĨ¥Ī  ÀĕĝZrÀíř ıĺÀĖ ĦZĨ}ƞ ėĺX ĲĚ°¾Ī ZĴř ĭÐŚƝ  ƏƐŽƋƉƍŽƈƊƑ 

 ¹µ  ĦZĖ Ħĺµ Ïrŝ¤ ĚĪŚư  ÀĕĝZrÀíř ZĪÁ`ŞĴZĕÓŚ Zr 
ıX¹  ÄX¶ĮXř ZĴ¶°Xĺř ĲĮĻĨĮ Ėŝ Àř  ¹µ  ÂĒX¾Ī o³|ĭĪ  ĺĻĒŞ¶ƣ ƉƑ 
Ĳr zZĪX¶āX  ĦZĖ ėĺX ĲñZÝX ı¶Ô ĺ Zr  ÂĒ¾Ĩ}  ¾s èĨ¦Ŝ{ 
Ð`Ŝo ̧xşZÔ¾ęĪ ưīX¶ĭĨĝZÐ sŜ ½ZĨř ZĴř ĪÁŜĲĭXřư īX¹µZĪ 

ư¹Xµ¹Zr sŜ ½ZĨř ZĴř oèÙ£ťèĝX ĺ sŜ ½ZĨŞrZś {pāX¾Īĺ ñėZè 
èĨ¦Ŝ{ Ð`Ŝo ̧xş¾ ßÐĻ} īXÁ¹Ļĳs ĺ qāX¾ĪŝĬ {ĪťÐ 
ĦZ¥ĮX  µ¾ĖŞ¶  ¹µ X¾¦Xř  ĦZĖ Ħĺµ sŜÒ ÁX Ɗƌ ĪŜĚŝīĻ  ¾ðĮ  ÁX 
èĨ¦Ŝ{ ŤZrř Ɖƍ ėZÐ  ¹ĻÓĒ ßÐĻ} XşĬ ĮŝZĴĺÀ  ÀĕĝZrÀíř ĺ 
{pāX¾Ī ¶Į¶Ô. ėĺ¶¦ Ɗ zZĪ¶´ ĲőX¹X ı¶Ô Ĳr đð}Ŝď  
ıĺÀĖ ZĴř î¶Ĵ  ¹µ  ĦZĖ Ħĺµ X¹ īZÓĮ ĪŚ ¶Ĵµƒ 

ėĺ¶¦ ƀƒ  zZĪ¶´řÀĕĝZrÀí  Ĳr Ħĺµ ĦZĖ ¹µ ı¶Ô ĲőX¹XďŜđð} 
ıĺÀĖ řZĴ î¶Ĵ 

ıĺÀĖ î¶Ĵ µX¶è} 

īX¶ĭĨĝZÐ ƍŽƌƋƉŽƐƐƌ 

µX¾ñX ť|pĪ Ĳr µŞ{rZ ƉŽƎƈƊŽƍƈƉ 

ŤZr īĻ´¹ZÓñ Ĳr ť|pĪ µX¾ñX ƋŽƉƉƌŽƑƏƉ 

µX¾ñX ZĨĮ ZrŞĲ Į¶r ıµĻ}Ś sŜ ¾|Ó  ÁXƌƈ ƋƎŽƈƉƊ 

īZĮÁ ¹Xµ¹Zr ƍƍƊŽƋƋƈ 

æZp}X ¦¹Z´Ś ƉŽƋƋƌŽƍƐƊ 

æĻĨ¥Ī  ÀĕĝZrÀíř  ŤZrƞ Ħĺµ ĦZĖř Ɖƍ ƝėZÐ ƌƊŽƍƏƌŽƍƐƊ 

 

 ¹µ  ĦZĖ ĦĻÐ Ïrŝ¤ ĚĪŚ X¹XŞĲ zZĪ¶´ ı¶ĮZĪZ¦ Ĳr 
èĨ¦Ŝ{ {¯} ÒÔĻy ĲĮZ´ ZĴř {ÔX¶ĳs ĺ ZxŞıZĕ ZĴř 
{ĪťÐ Ĳr zť´X¶Ī ĚpāŚ ęĨ|ÓĪ  ¾s  ÀĕĝZrÀíř ĴZðÔŚ 
ZĪÁ`ĺŞĴZĕÓŚ ĲñZÝX  µ¾ĖŞ¶.  ¹µ  áŚ XşĬ ưĦZĖ sŜÒ ÁX ƍƑ 
ĪŜĚŝīĻ  ¾ðĮ  ÀĕĝZrÀíř ĺ {pāX¾Ī ı¶Ô ĺ X¾sř sŜÒ ÁX Ɛ 
ĪŜĚŝīĻ ĺ ƋƎ  ¹XÂĴ  ¾ðĮ zZĪ¶´ ưı¶ĮZĪZ¦  ½ĻÜ°ř ĺ X¾sř 
sŜÒ ÁX ƉƐ ĪŜĚŝīĻ ĺ ƍƈƈ  ¹XÂĴ  ¾ðĮ zZĪ¶´ ı¶ĮZĪZ¦ íŝ ¾ 

 ½ĻÜ°ř ĲőX¹X  µ¾ĖŞ¶ƒ ¹µ ėĺ¶¦ Ƌ zZĪ¶´ ĲőX¹X ı¶Ô Ĳr 
đð}Ŝď ıĺÀĖ ZĴř î¶Ĵ ¹µ ĦZĖ ĦĻÐ ÒŞZĨĮ ıµXµ ı¶Ô 
{ÐXƒ 

 ėĺ¶¦Ɓ ƒ ÀĕĝZrÀí zZĪ¶´ř đð} Ĳr ĦĻÐ ĦZĖ ¹µ ı¶Ô ĲőX¹XŜ  ď
ıĺÀĖ ZĴř î¶Ĵ 

ıĺÀĖ  î¶Ĵ  µX¶è} 

īX¶ĭĨĝZÐ ƍŽƈƐƉŽƑƊƌ 

µX¾ñX ť|pĪ Ĳr µŞ{rZ Ɖ,ƍƈƑ,ƍƌƐ 
 ŤZr īĻ´¹ZÓñ Ĳr ť|pĪ µX¾ñX ƊŽƑƉƋŽƈƍƋ 

µX¾ñX ZĨĮ ZrŞĲ Į¶r ıµĻ}Ś sŜ ¾|Ó  ÁXƌƈ ƋƊŽƉƉƌ 

īZĮÁ ¹Xµ¹Zr ƍƌƉŽƋƉƍ 

æZp}X ¦¹Z´Ś ƊŽƊƑƉŽƏƎƌ 

æĻĨ¥Ī  ÀĕĝZrÀíř  ĦĻÐ ĦZĖ ƍƑŽƉƈƑŽƌƉƋ 

 
ÒĀĮ ı¶ĮÁ¹X  īZĭĒ¹ZĒ ß´ Ħ¶ĀĪ ĦZäĮ ĲđpÔ īXÁ¹Ļĳsƞ ĺ 
ĬŝqāX¾Ī Ɲ{ĪťÐ  ¹µ ĲőX¹X {pāX¾Ī ZĴ ĺ zZĪ¶´ Z¦ ıµZ|ñX 

ĺ oĀé ı¶ĮZĪ Ħµ¾Ī  ¹µ   ¹ZĭĒ ĲőX¹X {pāX¾Ī řZĴ ưř½Z¦ 
śrZŞ½ZĨŜs ĺ ı¹  řÀŝĖ  ¶ŞĺĻĒƣƉƑ ŚĪX¶āX īZÓ´¹µ ĺ ęrZā 
Ĳ¦Ļ} ŚĪ ¶ÔZr  ĲĒ ĲĮ Zĳĭ} çĮZĪ ÁX  ¾ŝ´Z} ĺ ZŞ ėť´X  ¹µ 
{pāX¾Ī ZĴ ĺ zZĪ¶´ ř½Z¦  ıĺÀĖ řZĴ ŚĭÐ ïĚ|³Ī ıËşĻs  
īZĒµĻĒ ĺ īX¹µZĪ  ¹Xµ¹Zr  ¶Şµ¾Ėư ĲđĚr  ¹µ Ś´¾s çāXĻĪ ť¡Īƞ 
{pāX¾Ī řZĴ īX¹µZĪ  ¹Xµ¹Zr  ¾y ¾à´Ɲ ÒŜs  ÁX µ¹X¶ĮZ|ÐX 
ÒŜy ŚĭŜs ı¶Ô µĻsƒ 
 ¹µ  ĦZĖ Ħ¹Zĳª Ĳr zť´X¶Ī ĚpāŚ ĕĴ¹ŝ Àřư {pāX¾Ī  ¹µ 
ėÃĭĪ  ÁX µX¾ñX Ð`Ŝo ̧xşư¾ z¹ZäĮ ĺ ZĨ°Ş{ ĲĚ¯Ī  ¹Ļ¯Ī 
ĲñZÝX  µ¾ĖŞ¶ƒ  ÁX ėĺX  ¹·` ıZĪ ƉƋƑƑ Z} ZxŞīZ  ĦZĖ Ħ¹Zĳª 
Ïrŝ¤ ĚĪŚ ƌżƊƏƐżƐƑƑ µ¾ñ  ¹µ Ú¾èĪ ÍZĨ} µÂĮŞď 



īX¹ZđĨĴ ĺ Ś°Z|ñ 

Ě¥ĪĲ  ı¹ĺµ ư{ĪťÐ ¾şĻ×}ſƁ ưıËşĺƞ  ĲĪZĮſƝ    Ǌƀƅ 

ßÐĻ} īXÁ¹Ļĳs ĺ ĬŝqāX¾Ī {ĪťÐ ĕĴ¹ŝ Àř ưı¶Ô X¾sř 
ƊżƈƏƊżƐƏƋ   ¾ðĮ  ÁX µX¾ñX ĕĴ¹ŝ Àř ı¶Ô {Ï}  ÀÐşç  

ĺĻĒŞ¶ƣ ƉƑ ĦZ¥ĮX  ưĲ|ñ¾Ė ƋƉƍżƑƐƌ  ¾ðĮ ėĻĨÓĪ àĮ¾āŜĲĭ 
ÍĻđèĪ  ¹µ ėÃĭĪ ĺş ÃŞ{ ĺ {pāX¾Ī ı¶Ô ĺ X¾sř ƍƊ Ǉ 
ZĳĮ` {Ï}  ÀÐşç ³Ó}Ŝ×Ś ĦZ¥ĮX  Ĳ|ñ¾Ė ƒ{ÐX µĺ¶° 

ƎżƊƑƋżƎƋƏ µÁZrŞ¶ ßÐĻ} }Ŝħ ZĴř }¹ZäĮŚ ĦZ¥ĮX ı¶Ô ĲĒ 
īXÁ¹Ļĳs ÒĀĮ řÀ¢ĻĪ  ¹µ ÿáZĭĪ śşZ|Ðĺ½ Ĳ|ÔXµ ĲĒ  ¾¥ĭĪ 
Ĳr ¹ĺ¶Ù ƎƉƐżƐƊƉ  ¹Zà´X ĺ ƋƐżƋƈƊ oĨĚx ı¶Ô ƒ{ÐX 
 ¹µ  ęĒ ƉưƌƊƋưƌƐƋ ¹XĻĮZ´ oŜÐ` ı¶Şµ  ÁX  ¶ŞĺĻĒƣƉƑ µ¹ĻĪ 
ZĨ°Ş{ èĪŜ|ÓŚ  ¹X¾ā  Ĳ|ñ¾Ė X ¶Į  ĲĒ Ò³r śşZ|Ðĺ½ ī` Zr 

{Ē¹ZÓĪ ėZèñ īXÁ¹Ļĳs ĦZ¥ĮX ı¶Ô ƒ{ÐX 
  ¹µ  ĦZĖ ħ¥ĭx Ïrŝ¤ ĚĪŚ ÏĒXĺŜÐZĭŝīĻ  ĺĻĒŞ¶ƣ ƉƑ Ĳr 

zť´X¶Ī ĚpāŚ ĲñZÝX   µ¾ĖŞư¶ Zr  ½Ļ¯ĪŞ{ ÏĒXĺŜÐZĭŝīĻ 
ĪĻĨéŚ  ÁX µ¹ĺÀñşĬ Ɖƌƈƈ ĺ Zr ĻĀ}Ş{ sŜ ½ZĨŞrZśư ZÐZĭÔśş 
µ¹XĻĪ ÍZĨ} µÂĮŞď Zr µ¹XĻĪ ư{p¡Ī  ÀĕĝZrÀíř ĺ īZĪ¹µ 
ZxÀÐśş  ¹µ ėZ° X¾¦X {ÐX.  ¹µ ėZ°  ¾ÝZ° Zr X¾¦Xř  ĦZĖ ħ¥ĭx 
¤ŝÏr ŚĚĪ µX¶è} ƊƐưƈƏƋưƏƏƏ ĬÏĒXĺ ¶ŞĺĻĒƣƉƑ ßÐĻ} 
īXÁ¹Ļĳs ĺ ĬŝqāX¾Ī {ĪťÐ Z}ƞ  ½Z}ş² ƉƋ ¹ĻşÀĳÔ Ɖƌƈƈư 
ÍZÐX¾s  Ñ¹XÂĖ ĲĮZ´¶Ù¹ Ɲ{ĪťÐ } ½Âşÿ ı¶Ô {ÐX. 
 
 ¯r 
ZŢŢŢr µĻŢŢŢ¦ĺ  |ŢŢŢÐZĒŚ ZŢŢŢĴř ÐŜħ|ŢŢŢÏ {ŢŢŢÔX¶ĳs ĺ ưīZŢŢŢĪ¹µ 

 ǥZŢŢÙĻ×³Ī  ÁX {ŢŢĳ¦ çsZŢŢĭĪ  ¹µ ưÍ¾|ŢŢÐµ ıµZð|ŢŢÐX ĳsŜĲŢŢĭ  ÁX 
çsZĭĪ  ¹µ Í¾|Ðµ ħéX  ÁX ĮŝĺÀř ĮZÏĮXŚ ĺ zZĮZđĪX X¾¦Xśş ĺ 
ĭñŚ  ¹µ ZÐş ¾ Ò³r ZĴř £½Z´  ÁX z¹XÁĺ {ŢÔX¶ĳs  ÁX ĲŢĚĨ¦ 

ėĻŢŢÙX ŢŢÐZÐXŚ ĲŢŢĪZĮ¾s ŢŢÏrŝ¤ ŢŢĚĪŚ ıÁ¹ZŢŢpĪ ZŢŢr Ē¶ŢŢŞĺĻƣƉƑ ĲŢŢr 
¹ZĨŢŢÔ ŢŢĪŚ µĺ½ƒ ŢŢĭ©ĨĴŝĬ Ş ŢŢđŚ µŞ¾ŢŢĕ ÁX ħŢŢĳĪ ÀŢŢ}şĬ ưėĻŢŢÙX 
ĲŢŢr Ė¹ZŢŢĒŝ Àř  ÀŢŢÐşç ÀŢŢ}şĬ ĺ½ŢŢŞĲ ZĴř X¾¦XśŢŢş ¹µ yŜÒ ĖŢŢŝ Àř ÁX 

Ñ¾|ŢŢÏĖ sŜ ½ZŢŢĨř ĺ ÒĴZŢŢĒ Ú¹XĻŢŢé ĺ ē¾ŢŢĪĺĪŢŢŝ¾ ŢŢÔZĮŚ ÁX 
sŜ ½ZĨř ıµĻs {ÐXƒ 

¹µ XŢŢşĬ ưZ|ŢŢÐX¹  ÀĕĝZŢŢrÀíř ŢŢsŜÒ ÁX ƏƐ ĪŜĚŢŢŝīĻ XşŢŢĮX¾Ś 
ßÐĻ} īXÁ¹Ļĳs ĺ qāX¾ĪŝĬ {ĪťÐ ĺ æZ¦¹X µ¹XĻĪ čĻđŢÓĪ 
ĲŢŢr ÂŢŢĒX¾Ī zZĪ¶ŢŢ´ çĪZŢŢ¦ {ĪťŢŢÐ oŢŢ³|ĭĪ  ¶ŢŢŞĺĻĒƣƉƑ ĺ 
sŜīZ|ŢŢÐ¹ZĨ ZĴř oŢŢ³|ĭĪ ÁX ZŢŢ|Įş¤ īZŢŢÓ´¹µ ĲŢŢĪZĮ¾s ¹ĻĒ¸ŢŢĪ 
ŢŢŢĪŚ ¶ŢŢŢÔZr. ŢŢŢĭ©ĨĴŝĬ qāX¾ŢŢŢĪŝĬ {ĪťŢŢŢÐ ĺ īXÁ¹ĻŢŢŢĳs  ZŢŢŢr 

ÍZĨ} ZŢŢĴř ¹¾ŢŢđĪ ĺ ŢŢ|°Ś yŜĕŢŢŝ Àř ZŢŢĴř n¹µ ėÄZŢŢĭĪ µX¾ŢŢñX 
sŜ¹ZĨ ĺ čĻđÓĪ Ĳr ¶ŞĺĻĒƣƉƑ ĲŢĒ ¹µ ĲĮZĪZŢÐ  ½ZŢĳåXµĻ´ř 

z¹XÁĺ {ŢŢÔX¶ĳs {p¢ ĦZŢŢĮ ıµ¾ŢŢĒ ư¶ŢŢĮµĻs çĮZŢŢĪ ¹ĻŢŢÜ° ı¶ŢŢé 
¡ĒŢŢŝ Àř ÁX Ħµ¾ŢŢĪ X¾ŢŢsř ŢŢÐ¹¾sŚ èŢŢÝĺŜ{ {ĪťŢŢÐ µĻŢŢ´ ¹µ 
sŜīZ|ŢŢÐ¹ZĨ ZĴ ¶Į¶ŢŢÔ. XŢŢşĬ ¹µ ĝZŢŢ°Ś {ŢŢÐX ĲŢŢĒ æĻŢŢÝĻĪ 
XÂñXŞÒ ĕĨÓªŝ¾ ¹Zr zZè¦X¾Ī Ĳr īZ|Ð¹ZĨŜs ZĴư ¾Ţ¥ĭĪ ĲŢr 

zťđÓĪ µ¶è|Īř X¾sř sŚ´¾ ÁX ZĴ¹ĻÓĒ ı¶ŢÔ {ŢÐXƐ  ĲŢĒ 

ÁX ī` ĲĚĨ¦ ŢĪŚ īXĻŢ} ĲŢr ŢÐ`Ŝo ŢĮXĺ½Ś īZŢĭĒ¹ZĒ ęíZŢÔ ¹µ 
Ò³r īZĪ¹µƉƈưƑ  ĺ Ĩ¯}ŝę ¹Zr ĝZĪŚ ĕĭÐŝĬ Ĳr Ò³r īZĪ¹µ 
ĦZäĮ {ĪťÐ ¹µ ÏrŜ ½Zř ÁX ZĴ¹ĻÓĒ ı¹ZÔX µĻĨĮƒƉƉƣƉƍ ¹µ XşĬ 
ĪŜīZ ĪŚ īXĻ} Ĳr  ZĴ¹ĻÓĒśş īĻ©ĨĴ XŞĝZ|ŢŜZ ı¹ZŢÔX  µ¾ŢĒ  ĲŢĒ 
¹µ ¶ŢŢĭª ı¹ĺµ  ĮZŢŢĪÁŚ ñ¾åŢŢŜ{ ICU ZŢŢĴ ĺ ZŢŢÐş ¾ zZĪ¶ŢŢ´ 
sŜĮZ|ŢŢÐ¹ZĨŚ Ĩđ}ŢŢŝę  µ¾ĖŢŢŞ¶ ĺ ŢŢÏrŜ ½Zř  ÁX sŜīX¹ZŢŢĨ īZŢŢđĪX 
 ½µŞ{ñZ zZĪ¶Ţ´ ĮZŢĪ¹µŚ oŢÐZĭĪ X¹ X¶ŢŜy ¶ŢĮµ¾đĮƉƎ ĲrZŢÓĪ 
XşĬ ĺ½ŞµX¶  ¹µ ÏrŜ ½Zř  ÁX XŞ{ĝZ ZĴř   ¹ĻÓĒ  ÀĪ`ŞZŢđ ±½ µXµı 
ĺ Ħµ¾ŢŢĪ {ŢŢÓx ¹µ īZ|ŢŢÐ¹ZĨŜs ZŢŢĴ çŢŢĨ¥}  ¶ŢŢĮµ¾ĒƒƉƏ ĲŢŢr ıĺťé 

µĻŢŢ¦ĺ  ¹ZŢŢr   ½ZŢŢĒř  ÄŢŢŞµZ  ¹µ sŜīZ|ŢŢÐ¹ZĨ ZĴ ŚŢŢĪ ¶ŢŢĮXĻ} z¹ĻŢŢ×r 
ðĭĪŚ  ¾s ĺ½ř yŜZĴ¶Īař µ¹ĻĪ  ¹Zä|ĮX ĮZĪ¹µŚ }¢ZŝX¸Ė¾Ĳ|ŢÔ ĺ 

ėZĨ|°X µ¹XĻŢĪ ¶ŢĭĪÁZŜĮ ĲŢr {ŢpāX¾Ī ıËŢşĺ ĺ ē¾ŢĪ ĺ ¾ŢŝĪ X¹ 
ÒŞXÂŢŢñX ŢŢĴµ¶ƒ  X¾sZŢŢĭrşĬư zZĪ¶ŢŢ´ ĲŢŢőX¹X ı¶ŢŢÔ  ¹µ ĪÁŜĲŢŢĭ 
 ÀĕĝZrÀířư ư{pāX¾Ī ÑÁĻĪ` řZĀ}¹X {ĪťŢÐ ĺ yŜĕŢÓŝ Àř ÁX 
ĺĻĒŞ¶ƣƉƑ ßÐĻ}  Á¹ĻĳsīX ĺ qāX¾ĪŝĬ {ĪťÐ ¢Z}ŝ ¾ XÂŢÏrśş 
 ¹µ  ÒĴZŢŢĒ  ¹ZŢŢr   ½ZŢŢĒř ĺ  ÃĴŞĲŢŢĭ ZŢŢĴř  îXÂŢŢĖ ZŢŢÐş ¾ Ò³r ZŢŢĴř 
¢Z}ŝ ¾   ¹X¸Ė īĻ©ĨĴ Ò³r īZĪ¹µ Ĳ|ÔXµ {ŢÐX ĺ ĲŢr z¹ZŢpé 
µŞ ¾ĕ ĦZäĮ ĲđpÔ Ĳr īXĻĭé ß´ Ħ¶ĀĪ ĲĚrZĀĪ Zr XŢşĬ sŜ ½ZŢĨř 
 ¹Zr ĕĭÐŝĬ zťđÓĪ ÔZĮŚ  ÁX ī` X¹  ¹µ   ¹ZĭĒ ZÐş ¾ Ò³r ZĴ Ĳr 

Ñĺµ  ÓĒŜı¶ ƒ{ÐX 
ŢŢĭ©ĨĴŝĬ ZŢŢ|Įş¤ XŢŢşĬ ĲŢŢèĝZàĪ īZŢŢÓĮ µXµ ĲŢŢĒ īZŢŢĭĒ¹ZĒ 
 Ä¹ĻŢŢŢĳsř ĺ oŢŢŢāX¾Ī {ĪťŢŢŢÐ ¹µ oŢŢŢĚíX ıZĕŢŢŢÓĮXµ ZĴ X¹Xµř 
 ½ZĒ¹Zrř  ÄŞµZř ĪŚ ¶ĭÔZrƒ XşĬ æĻŢÝĻĪ ĲŢr XŢşĬ ĝµŢŝę {ŢÐX 
ĲĒ ¹µ ėZ° ¾ÝZ°  ¶Ù¹µ ęrZā ĳ¦Ļ}Ś ÁX {ÏxZĴř ÞĻsÀĪ 
Ĳr Ò³r {ÔX¶ĳs ¶×}ťrř ĪŚ ¶ĭÔZrƒ ıZĕÓĮXµ ZĴ Ĳr  ¹ĻäĭĪ 

īX¾ŢŢq¦ XŢŢşĬ   ÀŢŢÏĒř ĦX¶ŢŢāX ĲŢŢr n¸ŢŢ¦ ĮŢŢŝĺÀ  ÁX  ÀáŢŢşÿ µZŢŢĀèĮX 
ZŢŢŢĴµXµ¹X¾āř ĮŢŢŢŝĺÀř ĮZŢŢŢÏĮXŚ ĺ ıµZð|ŢŢŢÐX ÁX ZŢŢŢĴµXµ¹X¾āř 

yŜīZĨ  ½ZŢŢĒř |Ē¾ŢŢÔŚ ıµĻĨĮ ¶ŢŢĮXƒ ĲŢŢĒ XŢŢşĬ æĻŢŢÝĻĪ oŢŢ¦ĻĪ 
¹ZÓñ ĝZĪŚ ęrZā ĲŢ¦Ļ} ĲŢr ÒŢ³r {ŢÔX¶ĳs ı¶ŢÔ ĲŢĒ ¶ŢāZñ 

ZĴ¶ŢĪ`¹µř ŢÙZ×|´XŚ ŢĪŚ ¶ŢÔZrƒ XŢşĬ ęđŢÓĪ ĲŢr ĺŢşıË ¹µ 
īZĪÁ ĲĨĴ Ėŝ Àř ĺĻĒŞ¶ƣƉƑ ĲŢĒ µ¾ŢqĴX¹ ĚŢÙXŚ ĲŢĚrZĀĪ ZŢr ī` 
sŜ ½ZĨŞrZśư yŜĕŝ Àř µ¹XĻĪ ÍZĨ} µÂĮŞưď ėÀ|ĭĒ ¯ĪŜßZŢĴř 
¹ZĒ ĺ  Ė¶ĮÁŚ Ħµ¾Ī ĺ ¯ĪŜßZĴř ĪĻŢĨéŚ ĲŢèĪZ¦ ŢĪŚ ¶ŢÔZr 
 éZr ÁĺÀs zťđÓĪ ı¶Ş¶é řX µ¾ĖŞı¶ {ÐX ĺ ıZĕŢÓĮXµ ZĴ 
X¹¾đĪ ÁX īX¾¯r ZĴř ÔZĮŚ ÁX µĻqĨĒ ĮŢŝĺÀř ĮZŢÏĮXŚ ĺ çsZŢĭĪ 
ĝZĪŚ ĲĚĖ ¶ĭĪ ¶ĭ|ÏĴƒ ÁX XŞĺÀĭ {Ù¾ñ XŞµZ¥ ı¶Ô ĪŚ ¶ĮXĻ} 

ĲŢŢŢŢrÀ¥ĭĪ ĲŢŢŢŢ¦Ļ} ŢŢŢŢsŜÒ ÁX ŢŢŢŢyŜÒ ÐŜ{ŢŢŢŢÐZīX¹X¸ŢŢŢŢĖ ĺ 
Ĩ×}Ŝħ ĖŝīX¾ ıÁĻ° {ĪťÐ ĺ £½Z´ ÁX ī` ¹µ ¬àŢÐ īťŢĒ 
ĲŢŢŢr īZŢŢŢĭĒ¹ZĒ |ŢŢŢÔX¶ĳsŚ ĺ ÕĻŢŢŢ×³r īXÁ¹ĻŢŢŢĳs ĺ qāX¾ŢŢŢĪŝĬ 

{ĪťÐ µµ¾Ėƒ  
 
|ĮŜĲ¥Ėŝ Àř 
Zr Ĳ¦Ļ} Ĳr zZĮZđĪX ĺ ĚrZāŜ{ZĴř ĲđpÔZĴř |ÔX¶ĳsŚ  
ĮZĪ¹µŚ Ĳr ¹ĻäĭĪ ĲőX¹X zZĪ¶´ yŜÒ Ėŝ Àřư ³Ó}Ŝ×Ś ĺ 



Z¦ ĺ ÒĀĮŞıZĕ īXÁ¹Ļĳs ĺ qāX¾ĪŝĬ {ĪťÐ ¹µ yŜĕÓŝ Àř ĺ ėÀ|ĭĒ ĲĨĴ Ėŝ Àř ĺĻĒŞ¶ƣƉƑ ¹µ XşīX¾ 

ƀƆ  ǊĚ¥ĪĲ  ı¹ĺµ ư{ĪťÐ ¾şĻ×}ſƁ ưƞıËşĺ  ĲĪZĮſƝ 

ĮZĪ¹µŚ rĲ z¹ĻÙ ¬àÐ ¶ĭrř ĝZèñ ưı¶ÔŜ{ ¶Ī ÂĒ¾Īş ÀŞ{ 
ĚĒ ĺ ĲđpÔŜĲ ZĴ¶°Xĺř X¶|rX ÁX ĲđpÔ ĦZäĮ ĲèrZ}ř  ÁĺÀs

XşĬ ĲĨĴ Ėŝ Àř X¾¦X ¹µř ĲĪZĮ¾s řZĴ Ïrŝ¤ ĚĪŚ  ęrZā
Ī Ĳä°ťĪŚ ¶ÔZr ƒÁX ī` Z¦şś ĲĒ řĺÀŝĮ ĮZÏĮXŚ Ò³r 
{ĪťÐ īXĻĭèr ħĳĪ À}şĬ çsZĭĪ XşĬ Ò³r nĻÏ¯Ī 

ĪŚ µ¾Ėµư Zr µĻ¦ĺ Ñť} ĲĮZpÔ  Äĺ½ř īZĭĒ¹ZĒ  Ä¹Ļĳsř ĺ 
qāX¾ĪŝĬ ư{ĪťÐ ĲrÀ¥} ęÙZ° ÁX ĲĨĴ Ėŝ Àř ĺĻĒŞ¶ƣſƇ 
īZÓĮ µXµ ĲĒ ĲĪZĮ¾s ZĴř ßp}¾Ī Zr ĪZ}ŝĬ ĺ  ÄĻ}şç īZĭĒ¹ZĒ 
 Ä¹Ļĳsř  {ĪťÐ ĬŝqāX¾Ī ĺZrŞ¶ Ĳr {āµ µ¹ĻĪ Ð¹¾sŚ ĺ 
sÄZrŜĭŚ ¹X¾ā Ėŝµ¾ ƒĭ©ĨĴŝĬ Ó³rÀ¢XŚ XşĬ ĲĪZĮ¾sZĴ Â¦ Zr 
ZxŞ ½X¶ř ĪZ}ŝĬ çsZĭĪ  ĺ ŚĮZÏĮXĝZĪŚ µ¹ĻĪ ĮŜÁZ ÿĀ¯Ī 

¶ĴXĻ³Į ¶Ô ƒ ư¾ĕŞµ řĻÐ ÁXıĺťé ¾s ÑÁĻĪ`ZĴř r ĲÁĺ½ ĺ 
 Ä¹XŞrZśZĴř āµŝÿ ĝZèñŜ{ZĴ ZrŞ¶  ĦZäĮ īZĭĒ¹ZĒ ŚĭĨŞX

{ĪťÐ µ¹ĻĪ  ĺ ıËşĺ Ĳ¦Ļ}ĒZ}Ŝ¶ µ¶¥Ī ¹X¾ā Ėŝµ¾ƒ 
 

µĺ¶¯ĪŞ{ ZĴř ÒĴĺÌy 
¹µ XşĬ ÒĴĺÌy µX¶è} zZĪ¶´ ĲőX¹X ı¶Ô īXÁ¹Ļĳs ĺ 
qāX¾ĪŝĬ {ĪťÐ ¾s ÍZÐX zZĪ¶´ {p¢ ı¶Ô ¹µ ĲĮZĪZÐ 

 ďŞ ¬àÐ řZĴĲpÐZ¯Ī µ¾ĖŞı¶ {ÐX ƒX¸ĝ Zr Ĳ¦Ļ} Ĳr 
XŞĲđĭ ´¾sŚ ÁX zZĪ¶´ ĬđĨĪ {ÐX {p¢ ı¶ÓĮ ¶ĭÔZr ĺ ¹µ 
XşĬ ĲpÐZ¯Ī Ĳr ¹ZĒ ĮŜı¶ĪZ ¶ĭÔZr XşĬ æĻÝĻĪ ÁX 

µĺ¶¯ĪŞ{ZĴř XşĬ Ī ÒĴĺÌyŚ ¶ÔZr ƒ 
 

řZĴ¶ĪZŜy ŚĚĨé ÒĴĺÌy 
¹µ æĻĨ¥Ī Zr Ĳ¦Ļ} Ĳr Z|Įş¤ XşĬ ÒĴĺÌy ĪŚ īXĻ} 
{ðĖ ÁX  ñ¾áŚ ĮŝZĴĺÀř  Ä¹Ļĳsř ĺ qāX¾ĪŝĬ {ĪťÐ ¹µ ß´ 
Ħ¶ĀĪ yŜĕÓŝ Àřư ėÀ|ĭĒ ĺ ĲĚrZĀĪ Zr Ē¶ŞĺĻƣſƇ ¶Į¹Xµ¹X¾ā ĺ 
ÁX î¾á µŞ¾ĕ  ½ZĒ¹Zrř ĕĭÐŜĭŚ ı¶ĳé¾s ZĳĮ` ĪŚ ¶ÔZr ƒÁX 

XşĬ ĺ½ ưĲĪZĮ¾s ½ş Ãř āµŝÿ {ĳ¦ XÂñXŞÒ ı¾ĳs ½ĺř XşĬ ĮŝZĴĺÀ 
ĕĮX ęĪXĻé ÁX ıµZð|ÐX ZrŝÔÂŚ ưĚĀ}ŝę ĕĮX¶Ý ęĪXĻéŝÔÂŚ 
ZĳĮ` řµ¾ñ ŚĭĨŞX ĬŝĪZ} ĺ ZrŞ¶ µ¹ĻĪ Ĳ¦Ļ} ÐŜ{ÐZīX¹X¸Ė 

Ò³r {ĪťÐ ¹X¾ā Ėŝµ¾ ƒĭ©ĨĴŝĬ ĪZ}ŝĬ ĝZĪŚ {ĳ¦ n¸¦ 
ĺ Ė¹Zđrŝ Àř īZĭĒ¹ZĒ ¶¦Ş¶ {ĳ¦ Ĭ|ÐZĒ ÁX ħ¥°  ½ZĒř XşĬ 
ĮŝZĴĺÀ ÂőZ° ĨĴXŜ{ {ÐXƒ 

 

ŚĮXµ¹¶ā 
ĻĮŞīZĖ¶ĭÏ XşĬ ĲĝZĀĪ ¾s µĻ´ o¦Xĺ ĪŚ ¶ĭĮXµ 

 ½XÂĕÐZvÐř µĻ´ X¹ ÁX ĪZĨ}Ś īX¹ZđĨĴ Á¹Ļĳs ĺ oāX¾Ī 
{ĪťÐ ĲĒ ¹µ ß´ Ħ¶ĀĪ Ĳĳ¦XĻĪ Zr ĲĨĴ Ėŝ Àř ĺĻĒŞ¶ƣſƇ 

ĪŚ ¶ĭÔZr ĦťéX ZĨĮŞ¶ĭ ƒĭ©ĨĴŝĬ o}X¾Ī ĮXµ¹¶āŚ µĻ´ X¹ ÁX 
ưZÐĺ½ ĮĺZèĪŝĬ ĺ ĚĒŜĲ īX¹ZđĨĴ ıÁĻ° {ĮĺZèĪ {ÔX¶ĳs ĺ 
ÂĒ¾Ī ¶Īş ÀŞ{ ĲđpÔ ĦťéX ĪŚ  ½XµŞħƒ 
 

zZä°ťĪ  āť´XŚ 
ĪZĨ}Ś ę°X¾Ī XşĬ ÒĴĺÌy Zr Zé¹Ş{ ęŢĪZĒ zZŢä°ťĪ 

ĺ ZĴµ¹X¶ĮZ|ŢŢŢÐXř ŢŢŢāť´XŚ ÁX ĲŢŢŢĚĨ¦ Zé¹ŢŢŢŞ{  ĕĮZŢŢŢĪ¾¯ĪŚ 
zZéťáX ĦZ¥ĮX ı¶Ô {ÐXƒ 
 
}Ú¹Zè çñZĭĪ 

¶rŞÐĻĭŜĲĚ ĻĮŞīZĖ¶ĭÏ ĦťéX ĪŚ ¶Į¹Xµ Ĵŝ̈ ĲĮĻĖ Ú¹Zè} 
èñZĭĪŚ ßp}¾Ī Zr XşĬ ĲĝZĀĪ µ¹X¶Įƒ 
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