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REPORT
Report 22 p., 2 pic., 2 tables., 9 sources., 1 appendix. 
PANDEMIC, LOCKDOWN, STAGE OF EMERGENCY, COVID-19 RESTRICTIONS, NON-PHARMACEUTICAL INTERVENTIONS 
The object of the study - in March 2020, one by one, countries closed their borders imposing compulsory quarantine requirements in order to reduce the burden on health systems and stop the spread of the pandemic. The governments of the countries have taken various measures. The countries of Central Asia were no exception. Kazakhstan and Kyrgyzstan registered their first Covid-19 cases around the same dates in March 2020. On March 13, two Kazakh citizens were tested positive on their return from Germany, whereas Kyrgyzstan officially acknowledged positive coronavirus cases in the country on March 18. In Kazakhstan, President Tokayev immediately declared a countrywide state of emergency effective from March 16. The government created a State Commission responsible for ensuring the state of emergency and coordinating the fight against Covid-19 in the country. As for Kyrgyzstan, a countrywide state of emergency was introduced on March 22. Moreover, on March 25, President Jeenbekov announced an even more restrictive regime with curfews in Bishkek. 
The goal of the project is to identify the effectiveness of imposed restrictions on the spread of COVID-19 introduced by the Governments of Kazakhstan and Kyrgyzstan. The main argument in this research is that when one studies the data of a country that has recently imposed restrictions, the country might not experience a reduction in new cases, but it should experience a reduction in the growth rate of new cases; this is what should be measured as a success.
Research methods: 
The modeling approach taken in this work is empirical with a theoretical drive. It fits a regression model that studies the impact of the non-pharmaceutical interventions (NPIs also known as quarantine restrictions) on the growth rate of new cases. The model can reasonably predict the growth rate and the level of new cases. Lastly a thought experiment is done that shows how new cases would have evolved had NPIs not occurred.
Research results: 
Results show that quarantine restrictions influence the growth rate of new cases for Kazakhstan and Kyrgyzstan. Therefore, when one studies the data of a country that has recently imposed restrictions, the country might not experience a reduction in new cases, but it should experience a reduction in the growth rate of new cases; this is what should be measured as a success. A theoretical epidemiological model also confirms that if restrictions do indeed reduce the reproductive number, then this would show as a reduction in the growth rate of new cases in the data. 
There are two main limitations worth mentioning. First, as shown in the data, for these two countries the growth rate continues to increase when there are no restrictions and continues do decrease when there are restrictions. The data does not show a maximum or minimum in the growth rate, although in theory this could be reached given both countries reach specific steady states in their corresponding reproduction numbers; this does not appear to be the case. 
Furthermore, as the population becomes infected, recovered, and develops immunity, they are removed from being in the susceptible population. As more and more people recover there would be less and less susceptible people who could get infected. This immunity overtime should impact the growth rate in new cases in a negative way as the susceptible population decreases. However, taking into account immunity overtime will overcomplicate this simple model. If one assumes that for a short quarantine period, the susceptible population remains roughly the same then the present results will hold. In the case of the two countries, the official statistics indicate that roughly one percent of the population was ever infected with the virus, and in accordance with the data the growth rate did not tend to decrease without restrictions. Therefore, in this context the decline in the susceptible population overtime was insignificant.
The results of the analysis are presented in two research articles, which are currently being considered for publication in international rating journals.	
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INTRODUCTION
	Are quarantine restrictions effective? This is a question that everyone wonders about. Intuitively perhaps quarantine restrictions should decrease the number of new COVID-19 cases. Let’s see if this is the case. This work examines the effectiveness of measures to protect against COVID-19 infection by the Governments of two Central Asian countries: Kazakhstan, which introduced periodically strict lockdowns, and Kyrgyzstan, which introduced partial lockdowns.
	Like many countries around the world the COVID-19 pandemic has taken its toll on the Central Asian countries of Kazakhstan and Kyrgyzstan. By the end of 2020, Kazakhstan had officially over 150,000 cases and 2200 deaths while Kyrgyzstan had over 80,000 cases and 1300 deaths. To stop the spread of the virus both countries imposed various non-pharmaceutical interventions (NPIs also known as quarantine restrictions). The goal of this research is to evaluate the impact of these various NPIs on the spread of the virus. Picture 1 shows the natural log of new cases from May to December 2020. As can be seen both countries are very similar and have very similar trends in the number of new cases. 



MAIN PART OF THE REPORT
1 NPIs in Kazakhstan and Kyrgyzstan  
	Both Kazakhstan and Kyrgyzstan registered their first Covid-19 cases around the same dates in March 2020. On March 13, two Kazakh citizens were tested positive on their return from Germany, whereas Kyrgyzstan officially acknowledged positive coronavirus cases in the country on March 18. In Kazakhstan, President Tokayev immediately declared a countrywide state of emergency effective from March 16. The government created a State Commission responsible for ensuring the state of emergency and coordinating the fight against Covid-19 in the country. As for Kyrgyzstan, a countrywide state of emergency was introduced on March 22. Moreover, on March 25, President Jeenbekov announced an even more restrictive regime with curfews in Bishkek. 
The content of preventive measures under a state of emergency was largely similar in Kazakhstan and Kyrgyzstan. The first group of measures related to a restriction of people’s movement. First of all, both countries restricted cross-border movement for citizens as well as for foreigners, except for the personnel of diplomatic services. Operation of public transportation, access to public spaces, and organization of public events and large family gatherings were limited or fully prohibited in both countries. These measures significantly restricted people’s movement internally. The second group of measures restricted the functioning of business objects. The activities of trade and shopping centers, entertainment objects, cinemas and theaters, and etc. were suspended in both countries. Cafes and restaurants were allowed to work for delivery only. Only essential businesses like groceries and pharmacies continued operating during fixed working hours. Finally, the third group of preventive steps related to sanitary and anti-epidemic measures, including disinfection of streets and buildings, installation of hand sanitizers and temperature checks in public places, as well as obliging people to maintain social distance and wear masks. 
Although the state of emergency was initially introduced for one month only, it lasted until May 10 and May 11 in Kyrgyzstan and Kazakhstan, respectively, when the governments of these countries started gradually easing some of the restrictions. For instance, a limited number of internal flights and train/bus connections resumed; parks and squares became accessible for people; and some business objects including open-air markets, non-food stores, and cafes and restaurants partially renewed their work.
With the easing of quarantine restrictions, Kazakhstan and Kyrgyzstan witnessed a surge in the growth rate of coronavirus cases from late May and early June. The situation became critical in the second half of June with shortages in hospital-beds, lack of medical equipment and testing kits, and long queues in pharmacies. 
The growth rate in Kyrgyzstan reached its peak on June 22, whereas Kazakhstan registered the highest growth rate on June 26. After these dates, we see the decline in the growth rate despite the fact that new restrictions in both countries were introduced in early July only. This decline in growth rate before the introduction of new restrictions could possibly be explained by the serious shortage of Covid-19 testing-kits observed in Kazakhstan and Kyrgyzstan in the last weeks of June and early July. For example, two biggest private laboratories in Kazakhstan suspended a coronavirus PCR testing on June 18. On June 23, the Chief Sanitary Doctor of the country officially recognized the shortage of testing-kits, and asked people to take a test only if they had Covid-19 symptoms. A similarly difficult situation with PCR tests for Covid-19 was reported from Kyrgyzstan too. 
Another reason for the decline in growth rates before the beginning of summer lockdowns was perhaps extra caution exercised by the public. In particular, for Kazakhstan starting on June 26th, some regions started to impose restrictions. In the context of such an alarming situation, on June 29, President Tokayev of Kazakhstan criticized the government for its failure to tackle the spread of Covid-19, and ordered to prepare a proposal on the re-introduction of strict lockdown in the country, despite its sensitivity for the economy. The second countrywide lockdown in Kazakhstan started on July 5 and lasted until August 16. It implied that the government had to return again some of the restrictions applied in March-May. Yet, compared to the first lockdown, now people were given access to parks and squares, and some business objects were allowed to function with certain restrictions.
Starting on June 22nd Kyrgyzstan reached over 205 new cases, the highest since the begging of the pandemic; at the same time people were unable to reach the call center. Unlike in Kazakhstan, government officials in Kyrgyzstan refused to go to a countrywide lockdown again despite the seriousness of the situation. On June 30, President Jeenbekov stated that not only the well-being of citizens but also the economy of the country was important. As a result, there was no full lockdown in Kyrgyzstan during the summer of 2020, and many business objects remained operational, though with certain quarantine regulations and curfews. Only targeted additional restrictions were introduced in cities such as Bishkek and Osh in early July, where the most severe situation was observed. For instance, working hours for business objects such as restaurants, cafes, supermarkets, and open-air markets were shortened in these cities (Sputnik 2020a, 2020b). Restrictions also applied to public transportation.  
	Summer lockdowns lasted until mid-August, when the situation in both countries stabilized. The governments then again started gradually removing some of the restrictions. For example, Kyrgyzstan expanded working hours for some business objects and opened its borders for citizens of several countries starting from mid-August. Similarly, Kazakhstan allowed the work of some business types with strict precursory measures, resumed the operation of public transport with restrictions on weekends, and recommenced international flights in several directions.
	During the fall of 2020, the situation in both Kazakhstan and Kyrgyzstan still remained unstable, yet, relatively better compared to the summer period. Given the increase in the number of registered Covid-19 cases in September-November, some experts even predicted the second wave of the pandemic in these countries. In this context, the governments did not rush to announce new country-wide restrictions given their sensitivity to the economy. Instead, a more targeted approach was adopted, meaning that the response was more local and targeted at only those cities and regions, which witnessed a significantly worsening situation. For instance, Kyrgyzstan introduced localized restrictions in the Batken region from September 28, including the suspension of public transportation and more control over the mask regime and social distancing. The government in Kazakhstan was more reactive to the aggravation of the situation during the fall period. Starting from mid-October, regional Chief Sanitary Doctors in several regions of the country had to announce new restrictions due to the increasing number of coronavirus cases. From October 21-24th, the Ministry of Healthcare introduced the zoning system with green, yellow, and red zones and respective restrictions for each zone. On October 24th Nur-Sultan, the capital of Kazakhstan was added to the restriction zone.
	  Since then, the kind of restrictions to be introduced depends on in which zone a particular city/region is. During November-December, several regions, mostly in Northern, Eastern, and Western parts of the country, appeared in the red zone, but then successfully returned to the yellow and green zones. Although state officials reiterated the possibility of announcing another state of emergency in the country, in practice, the restrictions introduced during the fall period appeared to be much softer, and mostly related to the limiting of working hours for both the public and private sectors; restricting a number of visitors for business objects; restrictions during weekends, including for the public transportation; and also stricter control over the mask regime and social distancing. In other words, compared to the summer period, the fall restrictions in both Kazakhstan and Kyrgyzstan did not significantly paralyze the operation of businesses, the public sector, as well as people’s movement. 
Despite a still alarming situation, both Kazakhstan and Kyrgyzstan tried to lift the restrictions sooner than later where it was possible given their high economic cost. Kyrgyzstan, for instance, allowed the opening of cinemas, food-courts, and computer clubs in Bishkek from December 1, as well as lifted restrictions for foreigners coming to the country from December 4. Also, kindergartens and schools opened doors to students of certain grades in Bishkek in the second half of January 2021. Similarly, Kazakhstan re-opened cinemas and some other business objects in those regions/cities with a stable epidemiological situation. Also, schools were allowed to function in a combined format, again, depending on the situation in a particular city or region. All these and other similar easing of restrictions led to another increase in the number of infected cases in March 2021, especially in Kazakhstan.  


2 The spread of the pandemic in two countries from March to December 2020  
	Picture 1 shows the number of new cases for Kazakhstan (in red) and Kyrgyzstan (in black) along with a trend line. Quarantine restrictions are given as the vertical lines for both countries. Kazakhstan had a full lockdown from July 5th until August 16th, and zoning restrictions from October 24th onwards, while Kyrgyzstan had a partial lockdown between July 1st and August 15th and further restrictions from September 28th. The vertical bars represent these restrictions. The trend line is the Hodrick-Prescott (HP) filter used to smooth the series. At a first glance it appears that the measures taken did not really influence the number of new cases, at least initially.  Although both countries entered lockdown in the beginning of July new cases peaked around July 20th. Further, their lockdowns ended mid-August but new cases continued to decline until mid September. Kyrgyzstan imposed further restrictions late September but its new cases did not start decreasing until the beginning of November. Kazakhstan also imposed zoning restrictions late October but its cases continued to increase.

[image: ]
Picture 1 – New COVID-19 cases with an HP trend

To compute the growth rate of new cases the trend line from the levels time series in Picture 1 is first differenced daily. Along with this growth rate computed from trend is a 2 week moving average of the actual daily growth rates. The results are shown in Picture 2. Both countries had strict lockdowns from late March until mid May.  From Picture 2, the growth rate increased in June for both countries and peaked around 10 days prior to the second lockdown. The growth rate then started slowing; as shown in the next section this is perhaps due to lack of testing kits and lockdown announcements in the end of June thus giving the population extra caution. After the lockdown implementations in the beginning of July, the growth rates continued to decrease until the end of the lockdown in mid -August and began increase again afterwards. The increase continued until a few days after the countries’ respective third wave of restrictions in September 28, and October 24; a few days after the imposition of these the growth rate began to gradually decrease again. Overall it appears that the restrictions fit much better with the growth rates rather than the levels series.	
In particular, they gradually reduce the growth rate of new cases; the growth rate eventually turns negative and that is when the reduction in the levels of new cases actually occurs. Theoretically, in the context of epidemiological models, it is argued that the growth rate of new cases is related to the reproduction number and that is what is gradually reduced during NPIs.

[image: ]
Picture 2 - Growth rate of new cases: two week moving average and first difference of 
HP trend line

The most effective restrictions were the summer lockdowns for both countries. The growth rate in Kazakhstan dropped roughly from .04 (or 4% increase in new cases per day) in the begging of July to -.08 (or an 8% decrease in new cases per day) in the middle of August. This is a 12 percentage point drop. On the other hand, for Kyrgyzstan the growth rate dropped from .06 in the begging of July to -.06 in the middle of August. This is again a 12 percentage point drop. Interesting enough, although it appears that the summer quarantines were just as effective for both countries, Kazakhstan had a very strict quarantine with many business closures while Kyrgyzstan only had a partial quarantine. As of April 2021 both countries have seen an explosion in new cases. Therefore, as a policy recommendation it is not necessary to have a very strict quarantine. The partial quarantine imposed by Kyrgyzstan will work just as well.



3 Empirical model
As seen from the graphs, and as derived from theory (in the appendix) it appears that the quarantine restrictions are able to gradually decrease the growth rate of new cases g. In this case the change in the growth rate (the acceleration) of new cases should be negative when a restriction is imposed. Therefore, what is modeled is the daily change in the growth rate of new cases for both countries: 

	
	(1)



where  is the daily change in the growth rate computed from an HP filtered daily time series as indicated in Pic.2. 
  is a dummy variable coded as 1 during the summer lockdown days. 
 is a dummy variable coded as 1 during the fall restrictions period for both countries. 
 is the announcement period that occurred at the end of June for both countries. It is coded as 1 at 10 days before the countries’ respective summer lockdowns. As argued above, this was a time of increased caution due to a new peak in cases and lockdown announcements. Further this period experienced a shortage of CPR tests in both countries. 
The coefficients also have an interesting interpretation: 
α - is the constant and represents the daily gradual increase in the growth rate without any quarantine restrictions.
 - represent the daily additional impact of quarantine. Whenever a quarantine is in place for the day it additionally (relative to the day prior) reduces the growth rate by β points for that day on average. The average daily net effect of reduction is α+β.
Table 1: Model Estimates
	Variables
	(1) Kazakhstan
	(2) Kyrgyzstan

	
	Growth rate
∆g
	Net effect alpha + beta
	Growth rate
∆g
	Net effect alpha + beta

	NPI summer
	-0.00494***
(0.000146)
	-.00283***
(.00012)
	-0.00591***
(0.000258)
	-.00292***
(.0002)

	NPI fall
	-0.00375***
(0.000227)
	-.00164***
(0.00021)
	-0.00408***
(0.000212)
	-0.00109***
(0.00014)

	Announce
	-0.00265***
(0.000186)
	-.00055***
(.00016)
	-0.00480***
(0.000373)
	-00181***
(0.00034)

	Constant
	0.00211***
(8.79e-05)
	
	0.00299***
(0.000158)
	

	Observations
	184
	
	184
	

	R-squared
	0.847
	
	0.792
	

	Note - Robust standard errors in parentheses
***p<0.01, **p<0.05, *p<0.1

	


As seen in the pictures, May was a very volatile month in terms of growth rates. Therefore, the model is run for six months from June 1st until December 1st for both countries. The results are shown in table 1. As can be seen the average daily increase in the growth rate without quarantine was .00211 and .003 for Kazakhstan and Kyrgyzstan respectively. The average daily impact of the first quarantine on the reduction of the growth rate for Kazahstan was -.00494 per day (or -.494 percentage points). The net effect (after accounting for the natural increase in the growth rate was)  -.00494+.00211 = -.00283.  Similarly for Kyrgystan the impact of the first quarantine was a reduction of -.00591 and a net effect was -.00591 + .003 = -.00292. The rest of the coefficients can be similarly interpreted. Notice that the impact of quarantine in Kyrgyzstan was larger (more negative) than Kazakhstan although Kyrgyzstan never had a full lockdown! This indicates that the partial lockdown with curfews was just as effective. The rest of the coefficients may be similarly interpreted.  It can be seen that the fall restrictions were less effective in reducing the growth rate.
How well do NPIs explain the growth rate of new cases? As can be seen the R squared in the regressions from Table 1 is close to .85 and .8, indicating that the NPIs explain 85% and 80% of the variation in the growth rate in new cases for Kazakhstan and Kyrgyzstan respectively.



4 Simulation and counterfactual scenarios 
It is also possible to do simulations of the model to predict the growth rate. Given starting values of the growth rate in early June the model can solve for all future growth values. Similarly, given starting values of the growth rate and new cases the model solves for all trend new cases until December.
Due to the dynamic nature of the solution (the previous value is used to solve the future value) the simulated values closer to the initial value (in June) will be closer to the actual. The model appears to be pretty good fit for the data considering that it is only based on the variation of NPIs. 
What will be the impact on new cases if NPIs were never implemented? In the counterfactual scenario the growth rate of new cases is assumed to stay constant and is at the level of growth at the time of implementation of the NPI. In it, if the summer lockdown did not occur, Kazakhstan registers 6,000 cases per day while Kyrgyzstan 10,000 per day by the mid August. In the fall scenarios, by December first, Kazakhstan registers 2,500 while Kyrgyzstan 5,000 cases per day. Table 2 shows the difference between the counterfactual and actual levels depending on the day after NPI is imposed. As can be seen, the totals are significant in magnitude. If NPIs were not implemented, by the end of 2020, Kazakhstan would have roughly fifty percent more cases while Kyrgyzstan would have twice as many.
Table 2: Difference of counterfactual to actual (number of additional cases due to removal of NPIs)
	
	Summer
	Fall

	Starting growth
	0.034
	0.064
	0.069
	0.057

	Day after NPI
	Kazakhstan 
	Kyrgyzstan
	Kazakhstan 
	Kyrgyzstan

	5
	45
	42
	-4
	-2

	10
	212
	197
	-5
	-7

	15
	552
	534
	22
	-5

	20
	1086
	1110
	118
	20

	25
	1807
	1964
	323
	93

	30
	2675
	3128
	679
	237

	35
	3644
	4668
	1234
	469

	40
	4683
	6713
	
	803

	45
	
	9454
	
	1258

	60
	
	
	
	3710

	Total
	73755
	118887
	13687
	65057

	Days
	42
	45
	38
	64

	Notes
1 Total additional counterfactual cases Kazakhstan = 87,442
2 Total additional counterfactual cases Kyrgyzstan = 183,944





CONCLUSION
	The results of the model indicate that both rounds of summer and fall NPIs were effective in decreasing the growth rate of new cases gradually. The paper further explores the impact and magnitude of the different restrictions provided in Table 2. The empirical model fits reasonably well. NPIs explain 80% and 85% of the variation in the growth of new cases for Kazakhstan and Kyrgyzstan respectively. Further the model is simulated and provides a good fit with the actual growth rate and levels data for both countries. Conclusions based on a conservative counterfactual scenario indicate that if the countries had not imposed NPIs, Kazakhstan would have fifty percent more cases while Kyrgyzstan would have had twice as many cases in 2020. 
	In accordance with the estimates from the summer, the partial lockdown in Kyrgyzstan was slightly more effective than the full lockdown in Kazakhstan in the reduction of the growth rate. As Kazakhstan and Kyrgyzstan are similar countries, evidenced by their very similar trends in the number of new cases, it can be reasoned that they would both react a similar way due to policies. Therefore, in accordance with the results a partial lockdown is just as effective as a full lockdown. The policy recommendation is indeed have NPIs to reduce the spread of the virus; however, a full lockdown is not necessary, a partial lockdown is just as effective. The partial lockdown imposed by Kyrgyzstan let businesses such as restaurants and shopping centers continue to operate but with curfews; there were closures however on cinemas, bars, karaoke, nightclubs, and fitness gyms. Perhaps these are locations more prone to spreading the virus.	The results of the work are presented in two articles, which are currently being considered for publication in international rating journals:
1) Nanovsky, S. Are quarantine restrictions effective at reducing the growth rate of COVID-19 in Central Asia? // BMJ Open
2) Nanovsky, S., Arynov, Zh., Alzhanova, A. The Impact of Non-Pharmaceutical Interventions on the Growth Rate of New COVID-19 Cases: Evidence from Kazakhstan and Kyrgyzstan. // Epidemiology and Infection  
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Appendix 1.2
to this agreement
#________ dated “___” _________2021

Calendar plan

1. Autonomous Organization of Education «Nazarbayev University»

1.1 Priority: Life science and health
1.2 Sub-priority SARS CoV-2 (COVID-19) and other potentially pandemic infectious agents
1.3 Topic of the project: AP09563266 “The Effectiveness of Quarantine Measures in Limiting the Spread of COVID-19 in Central Asia”
1.4 Total amount of the project for 2021 is 1 000 000 (one million) tenge for the performance of work in accordance with clause 3.

2. Characteristics of scientific and technical solutions by qualification characteristics and 
economic indicators

2.1 Focus area:
Life science and health.
SARS CoV-2 (COVID-19) and other potentially pandemic infectious agents 
2.2 Application field: 
Monitoring, epidemiological aspects and practical control measures.
2.3 Final results for 2021: 
· upon project completion, it is expected to see how quarantine measures reduces the growth of cases in percentage points per day. This will give an idea of effectiveness of quarantine measures. 
· at least 1 (one) article published, accepted for publication or submitted to the international rating journals, included in Science Citation Index Expanded or Social Science Citation Index in Web of Science database and (or) having CiteScore percentile in Scopus database of not less than 35 (thirty-five)
2.4 Patentability: no
2.5 scientific and technical level (novelty): 
while the previous study considered the number of new COVID cases as the dependent variable, the project argues that the rate at which new cases grow is important; it is quarantine measures that reduces the growth rate of new cases of COVID-19. The model was applied to Kazakhstan and Kyrgyzstan.
2.6 The use of scientific and technical solutions is carried out: by the principal investigator 
2.7 Applicability of the obtained scientific and technical work:
The result will be useful for policymakers in Central Asia who have specific targets to reduce number of cases, but who are not confident about duration of quarantine and how effective will be full or partial quarantines restrictions.



3. Name of work, terms of implementation and results 
[bookmark: _GoBack]
	Task code, stage

	Name of works under the Agreement and main stages of its implementation*
	Period of implementation*
	Expected result*

	
	
	start
	end
	

	2021

	1
	Data collection
	May 2021
	June 2021 
	Ending of data collection process

	2

	Data analysis using statistical software 
	May 2021
	June 2021 
	Results of data analysis obtained

	3

	Writing research paper
	May 2021
	June 2021 
	 Research paper completed 

	4
	Present article for publication 
	June 2021 
	August 2021
	Submit article for publication. Upon completion of the project, it is expected to see how quarantine measures reduces the growth rate of cases in percentage points per day.  This will give an idea of effectiveness of quarantine measures. 

	5
	Changes and expected publication 
	September 2021
	December 2021
	At least 1 (one) article published, accepted for publication or submitted to the international rating journals, included in Science Citation Index Expanded or Social Science Citation Index in Web of Science database and (or) having CiteScore percentile in Scopus database of not less than 35 (thirty-five)



	For and on behalf of the Ordering Party:
Chairman 
SA “Committee of Science of the 
Ministry of Education and Science 
of the Republic of Kazakhstan”
Kurmangalieva Zh. D.
[signature, stamp] 
	For and on behalf of the Contractor:
Executive Vice President
AOE “Nazarbayev University”
Kipshakov A.M.
[signature, stamp] 

Read and understood:
Principal investigator
Nanovsky S.B.
[signature] 
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0T« ». 2021 roaa

KAJIEHIAPHBIA ILIAH
1. ABTOHOMHas opranm3aius ofpasosanus «Hasap6aes Yuusepcute»

1.1 IMo npuopurety: Hayka o xH3uH 1 370poBse

1.2 To moampuoputery SARS CoV-2 (COVID-19) 1 mpyrue NOTEHOMANEHO NaHZEMUYECKAE
MHOEKIHOHHBIE areHTEI

1.3 Mo Teme mpoexta: AP09563266 «D(heKTHBHOCTh KaDAHTHHHBIX MEP B OIpaHWYCHHK
pacripoctpanenus COVID-19 8 Llentpanshoi A3uu»

1.4 Obuas cymma npoekra Ha 2021 rog 1 000 000 (OZMH MHNNHOH) TeRTE A5 BHINOIHEHHS paboT
COCTIACHO MYHKTY 3.

2. XapaKTepHCTHKA HAYYHO-TEXHAYECKOH MPOIYKIMH N0 KBATHGHKALHOHELIM IPU3HAKAM H
IKOHOMHYECKHE DOKA3aTeJH

2.1 Hanpasnenue paGotsi:

Hayka o xusmi u 310poBbe.

SARS CoV-2 (COVID-19) u Apyrie NOTeHIHANLHO NaHAeMHIeCKHE HH(EKIIHOHHEIE areHThl

2.2 O6nacTh NPHMEHEHHAS:

MOHHTOPHHT, SMHAEMUONOrHIECKHUE ACNEKTH H IPAKTHIECKHE MEPhI KOHTPOJIA.

2.3 Koneusslii pesynsrar 3a 2021 rox:

e o 3aBepmieHuio TMPOEKTa OKMJIACTCH YBHJETh, KAK KApaHTHH CHIDKAET CKOPOCTh POCTa
Clly1aeB B MPOLEHTHOM BHIPWKEHHH 33 KaK/IbI IeHb KapaHTHHA. DTO JacT MpencTapenue
0 TOM, HACKONTbKO 3)PEKTHBEH KaDaHTHH B 3aBHCHMOCTH OT TOTO, KaK JOJIT0 OH JefiCTBYeT.
e He Memee 1 (ofHOH) crarby, OMyGNMKOBaHHOH, NMPHHATON B NedaTh WIH MOJAHHOH B

peleHsHpyemMoe HaydHOe H3jlamue, Bxomamee B Science Citation Index Expanded wmmm
Social Science Citation Index B 6aze Web of Science u (wmm) mMelome NPOLEHTHIL O
CiteScore B 6aze Scopus He MeHee 35 (TPHIUATH NATH)

2.4 TlaTeHTOCIIOCOGHOCTD: HET

2.5 Hay4HO-TeXHU4ECKH}T ypoBeHD (HOBH3HA):

B TO BpeMs KaK MpeaAblyINee HCCNeJ0BaHHe HCIOMb30BAI0 KONMYECTBO HOBEIX cnydaes COVID »

KauecTse HHTEPECYIONIeil 3aBHCHMOMH NEPEMEHHOH, B NPOEKTe YTBEPKIAETCS, YTO BAXHA CKOPOCTh

POCTa HOBRIX CIyuacB; HMEHHO KapaHTHH CHIDKAeT TeMINBl pocTa HoBhIX ciydaes COVID-19.

Merozmrka Gbu1a npumenera k Kasaxcrany u Kupramcrany.

2.6 Vcrionp30BaHye HaydHO-TEXHHYECKOH POAYKUHH OCYMECTBIASTCA: HCTIONHHTENEM

2.7 Byt HCNOMb30BAHHS Pe3ybTaTa HaydHOM U (WIH) HaydHO-TEXHHYECKOH JCATENBHOCTH:

PeaynTat GyAeT NOJIEICH /Ul IOTUTHKOB B LIEHTpaTbHOM A3MH, y KOTOPHIX eCTb ONpe/IeNeHHEIe

LeNH MO COKPAWEHWI0 CTydacs 3a60/eBamid, HO KOTOPHIE He YBEEHBI, CKONBKO BPEMEHH

noTpeGyeTcs KAPAaHTMH M HACKONLKO J(PQEKTMBCH NONHHHA MAM HaCTUYHBIA KapauTMH s

JMOCTHOKEHHA ITHX Lenelt.
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3. HaumeHoBaHHe PaGoT, CPOKH HX PEAIH3ALHH M PE3YJILTATHI

UIndp |Hanmenosanue Cpok Bemonnenus* | Oxupmaembiif pesynstaT™
3ajaHn |pabot no
Hayano  |OKOH-
1, 9Tana | Jlorosopy u
OCHOBHBIC 3Tallbl Haine
€O BHINONHEHHA*
2021 rox
1 C6op panusnc Maii Hiows 5 ; S
2021 r |2021 1 aepmenne coopa 1
AHATU3 ZIAHHBIX C
2 TIoMOMIEI0 Maii | Hions
CTaTHCTHIECKOTO 20211 [202] v, |PE3YITATH AHATHIE AGHHEIX NOMYHCHE!
NPOrpaMMHOTO
obecneucHmA
3 Hamaconme o |Mait | Hioms "
HCCIIEI0BATENBCKOI Hanucanne wccnenoBaTensekoi paGoTs
2021r. |2021T.
paboTet 3aBepIIEHO
4 Tlpenrcrasnenne Wioms | Asrycr  |[lpeprcraBnenne cTaTeM MO MPOEKTY ML
cTaTby 1o mpoekty  |2021r. (2021 . |mybnkaumn 3apepmreno. ITo 3aBepmenmio
U myGTKALTMR TPOEKTA OXHMIAETCS YBHIET, KAK KapaHTHH
CHHJKAeT CKODOCTb  poCTa  ClIy4aeB B
NPOREHTHOM BBIPAKCHHH 32
KaKAbli JeHb KapaHTHHa. JT0  JacT
OpeiCTaBieHHe O  TOM,  HACKOIBKO
3 deKTHBCH KAPAHTHH B 3aBHCHMOCTH OT
TOTO, Kak JI07T0 OH AeHCTBYeT.
5 U3MeHeHMA H Cenrs6p | Aexabps | He menee 1 (oaHoit) cratbu,
okHIaeMas 52021 (2021 OTNyGIHKOBAHHOI, IPUHATOM B MEYATH WIH
mySTHKALHL r. NOJAHHOM B PEUCH3HPYeMOE HayIHOE
u3aarue, Bxogimee B Science Citation Index
Expanded unu Social Science Citation Index B
6ase Web of Science n (unm) nmeronie
npouenthis no CiteScore B 6ase Scopus He
MeHee 35 (TpUIaTH NATH)
Or 3akasgmxa:
Tlpeacenatens
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