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Abstract: This research is aimed to determine the effects of restriction measures implemented in Turkey
during the COVID 19 pandemic by detecting variations in the “number of cases per day”, “test
positivity rate per day ”, and “number of death per day” according to different restriction periods. In
order to be able to analyze based on cases declared as standard, the periods of restriction measures
between November 18, 2020, and November 17, 2021, were included in the research. The data of the
Ministry of Health was used as the source. When making a statistical assessment for the "number of
cases per day" and the "test positivity rate per day", we evaluated each restriction period to include the
first 10 days after the end of this period. When comparing the “death numbers per day ”, we evaluated
each restriction period to include the daily death numbers for the first 21 days after the end of that
period. The highest means were seen for all three parameters examined during the "revised local
decision-making phase”. These mean are 57,396 for the number of cases per day, 18.4 for test positivity
rate per day, and 351 for the number of deaths per day. This period is the only period in which the
means for "number of cases" and "number of deaths" are higher than the first period, which is the
reference period, and for these parameters, a statistically significant difference is detected with the
reference period (p<0.001). There is a decrease in the means for all three parameters examined during
“lockdown periods” and after this period that is the "gradual normalization period”. Restriction
measures have played a role in reducing the mortality and morbidity associated with COVID-19. The
increase in morbidity and mortality during periods when epidemic management is partially
decentralized can provide evidence-based data for assessments of the effects of decentralization.
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1. Introduction

COVID-19 pandemic has deeply affected Turkey as well as worldwide [1]. Non-pharmaceutical
interventions (NPI) are widely been used in Turkey during struggling with the pandemic [2, 3]. Non-
pharmaceutical interventions (NPI) are defined as public health measures that aim to control of
transmission in the community by the ECDC (European Centre for Disease Prevention and Control) [4].
NPI contains individual measures such as washing hands and using mask; environmental measures such
as ventilation indoors; and population-based measures including restrictions of movements.
Furthermore, testing and contract tracing are another essentials items of NPI [4].

In this pandemic, the development of an effective vaccine has been relatively short compared to
its counterparts in history. However, there is a significant time gap between the onset of the epidemic
and the onset of widespread vaccination. Despite significant efforts, immunization rates are far from
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achieving mass immunity [5]. On the other hand, it is still not possible to talk about the existence of
effective treatment agents [6]. Due to all these factors, NPl emerges as the main tool set in the fight
against the pandemic.

Different studies have shown that effectiveness of restriction measures including social
movement restrictions which are one of the important components of NPI during the COVID-19
pandemic. Studies conducted in China, the country where the epidemic started, have shown that
restriction measures are effective tools to suppress the spread of the disease [7]. The effectiveness of
restriction measures in suppressing the epidemic has been demonstrated in the example of a developing
country such as Nigeria and a developed country such as the UK [8, 9]. In a study examining the data
of 34 countries, it was found that restriction measures in the early period of the epidemic were associated
with a decrease in incidence [10].

Travel restrictions, limitation of the gathering of people, closure of primary schools, closure of
universities, rules related to general social distance, shutting down public spaces such as cafes,
restaurants, bars, shopping malls, and curfew are examples of implementation of restriction measures
[11, 12]. Various restriction periods have occurred in Turkey throughout the periods including different
restrictions of movement practices [2, 13]. Monitoring and evaluating the effectiveness of restriction
measurements will contribute to more effective management of the pandemic.

This study aimed to determine the effects of restriction measures implemented in Turkey by
detecting variations in the number of cases per day, test positivity rate per day, and the number of death
per day according to different restriction periods.

2. Methods

2.1. Scope of the assessment

After November 25, 2020, the number of cases continued to be announced based on the
standardized definition by the Ministry of Health of Turkey throughout the pandemic [1]. In this study,
the number of daily cases reported since November 25 2020 was evaluated in order to ensure data
standardization. Since the restriction period covering 25 November, 2020 is the period starting with 18
November 2020, the restriction period starting with 18 November was the first period examined within
the scope of this research. In order to be able to analyze a one-year period, the period of restriction
measures between November 18, 2020, and November 17, 2021, were included in the research.

The number of cases per day, test positivity rate per day, and mortality rate per day were achieved
by the website of the Ministry of Health of Turkey[1].

2.2. Definition of restriction periods

We have defined restriction periods according to implementations of the Ministry of Internal
Affairs of Turkey [2]. For restriction measures periods up to 1 June 2021, in naming these restriction
periods, we used the officially announced names and the names in a review article for restriction
practices in Turkey [2, 13].

The implementation dates of restriction periods are “18.11.2020-30.11.2020” for the “national
partial curfews”, “01.12.2020-28.02.2021” for the ‘“national extended curfews”, “01.03.2021-
29.03.2021” for the “local decision-making phase”, “30.03.2021-13.04.2021” for the “revised local
decision-making phase”, “14.04.2021-28.04.2021” for the “partial lockdown”, “29.04.2021-
16.05.2021” for the “full lockdown”, “17.05.2021-31.05.2021” for the “gradual normalization” [2, 13].

The second phase of gradual normalization was begun on 01.06.2021. Period including
“01.06.2021-31.08.2021” was named as “2nd phase of gradual normalization/summer 2021”. In order
to reveal the seasonal variation pattern, we defined the period that started after September 1 as a separate
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period, although there was no change in this date in terms of restriction practices. Therefore, we have
named "autumn 2021" the last period we have investigated.

2.3. Assessment of the number of cases per day and test positivity rate per day

In general, the incubation period for COVID-19 ranges from 2-14 days. The mean incubation
time was 5.84 days (99% confidence interval: 4.8-6.8), and the median incubation time was 4.8 days
[14]. According to a study including 14,618 patients from different 114 Belgian hospitals, the median
time between symptom onset and diagnosis was 5 days. This time differs according to some descriptive
characteristics [15]. In the statistical evaluation process, we took into account the incubation period and
the time between the onset of symptoms and the application to the health institution. When making a
statistical assessment for the "number of cases per day" and the "test positivity rate per day", we
evaluated each restriction period to include the first 10 days after the end of this period. For this reason,
the calendar intervals taken as a basis in the statistical assessment follow the calendar intervals related
to the restriction applications with a ten days difference.

2.4. Assessment of the number of deaths per day

Centers for Disease Control and Prevention (CDC) says that the median time from onset of illness
to acute respiratory distress syndrome (ARDS) was 8-12 days, and the median time from onset of illness
to intensive care unit admission was 9.5-12 days [16]. World Health Organization (WHO) says that the
time between symptom onset and death ranged from about 2 weeks to 8 weeks [17]. According to a
study carried out in China and included 1833 deaths, the median interval for symptom onset to death
was 17.0 days (12.0-22.0) [18]. We wanted to take into account the incubation period and the time
between the onset of symptoms and death while making the statistical evaluation of the death numbers.
When making a statistical assessment for the “number of deaths per day”, we evaluated each restriction
period to include the first 21 days after the end of this period. For this reason, the calendar intervals
taken as a basis in the statistical assessment follow the calendar intervals related to the restriction
applications with a 21 days difference. Figure 1 shows the "number of days of restriction periods"
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Figure 1. Number of days of statistical assessment periods of restriction periods
(NPC: National partial curfews, NEC: National extended curfews, LDP: Local decision-making phase,

RLDP: Revised local decision-making phase, PL: Partial lockdown, FL: Full lockdown, GN: Gradual
normalization, SUM21:2nd phase of gradual normalization/summer 2021, AU21: Autumn 2021)
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2.5. Statistical analysis

The restriction periods were compared in terms of the number of cases per day, test positivity rate
per day, and the number of deaths per day. Analysis of variance was applied in statistical analysis.
Dunnett's test was used as a post hoc test. In the bivariate comparison, the first period (national partial
curfews) was used as the reference period. p <0.05 was used for statistical significance.

3. Results

Table 1 shows the number of cases per day according to statistical assessment periods of
restriction measures. The mean of the number of cases has increased with the "local decision-making
phase”. We can see the highest mean number of cases per day in the "revised local decision-making
phase". The mean number of cases has declined with the "partial lockdown period”. The decrease is
continued throughout the "full lockdown period” and “gradual normalization period”. On the other hand,
the number of cases has increased with 2nd phase of gradual normalization and autumn of 2021.

Table 1. Number of cases per day according to statistical assessment periods of restriction measures

Statistical assessment periods of restriction measures ~ Number of cases per day  \jean

(n) Mean Min-max difference P
National partial curfews (n=16) 30,928 28,351-33,198
National extended curfews (h=90) 11,894 5,277-3,2106 -19,033 0.000**
Local decision-making phase (n=29) 29,928 13,378-55,941  -999 0.996
Revised local decision-making phase (n=15) 57,396 49,438-63,082 26,468 0.000**
Partial lockdown (n=15) 31,021 18,052-43,301 93 1.000
Full lockdown (n=18) 10,887 7,523-15,191  -20,040 0.000**
Gradual normalization (n=15) 6,731 5,386-8,426 -24,196 0.000**

2th phase of gradual normalization/summer 2021 (n=92) 14,139 4,418-27,356  -16,788 0.000**

Autumn 2021 (n=78) 27,056 21,177-33,860 -3,871 0.154

& number of days included in the statistical assessment, **:p<0.001

Figure 2 is a box plot graphic that shows the number of cases per day according to statistical
assessment periods of restriction measures
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Figure 2. Number of cases per day according to statistical assessment periods of restriction measures.
(NPC: National partial curfews, NEC: National extended curfews, LDP: Local decision-making phase, RLDP:
Revised local decision-making phase, PL: Partial lockdown, FL: Full lockdown, GN: Gradual normalization,
SUM21: 2nd phase of gradual normalization/summer 2021, AU21: Autumn 2021)

Table 2 shows the test positivity rate per day according to statistical assessment periods of
restriction measures. The mean test positivity rate has increased with the "local decision-making phase".
We can see the highest mean test positivity rate in the "revised local decision-making phase”. The mean
test positivity rate has decreased with the "partial lockdown". The decrease is continued throughout the
“full lockdown period” and the “gradual normalization period”. On the other hand, the test positivity
rate per day has increased with 2nd phase of gradual normalization and autumn 2021.

Table 2. Test positivity rate per day according to statistical assessment periods of restriction measures
Test positivity rate

Statistical assessment periods of restriction measures Mean

(n°) per day difference P

Mean Min-max

National partial curfews (n=16) 16.9 14.7-17.8
National extended curfews (n=90) 7.3 3.5-15.4 -9.5 0.000**
Local decision-making phase (n=29) 135 9.6-18.3 -3.3 0.000**
Revised local decision-making phase (n=15) 18.4 16.3-20.2 15 0.230
Partial lockdown (n=15) 11.9 7.8-15.3 -4.9 0.000**
Full lockdown (n=18) 5.1 3.4-1.7 -11.8 0.000**
Gradual normalization (n=15) 3.1 2.6-3.8 -13.9 0.000**
2th phase of gradual normalization/summer 2021 (n=92) 5.4 2.0-10.2 -11.5 0.000**
Autumn 2021 (n=78) 1.7 6.1-9.5 -9.3 0.000**

b: number of days included in the statistical assessment; **:p<0.001
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Figure 3 is a box plot graphic that shows the test positivity rate per day according to statistical
assessment periods of restriction measures.
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Figure 3. Test positivity rate per day according to statistical assessment periods of restriction measures.
(NPC: National partial curfews, NEC: National extended curfews, LDP: Local decision-making phase, RLDP:
Revised local decision-making phase, PL: Partial lockdown, FL: Full lockdown, GN: Gradual normalization,
SUMZ21: 2nd phase of gradual normalization/summer 2021, AU21: Autumn 2021)

Table 3 shows the number of deaths per day according to statistical assessment periods of
restriction measures. This means the number of deaths per day has increased with the "local decision-
making phase”. We see the highest mean number of deaths per day in the “revised local decision-making
phase”. The mean number of deaths per day has decreased with the "partial lockdown". Decreasing has
continued further periods. We have seen the lowest mean during the period of gradual normalization.
Unfortunately, the mean number of deaths has increased with 2nd phase of gradual normalization.

Table 3. Number of deaths per day according to statistical assessment periods of restriction measures
Number of deaths per

Periods of restriction (n°) day Mean D
Mean Min-max difference

National partial curfews (n=27) 210 168-254
National extended curfews (n=90) 130 62-259 -80.2 0.000**
Local decision-making phase (h=29) 214 117-341 3.7 1.000
Revised local decision-making phase (n=15) 351 336-394 140.3 0.000**
Partial lockdown (n=15) 259 203-356 49.1 0.057
Full lockdown (n=18) 153 92-231 -57.8 0.009*
Gradual normalization (n=15) 71 51-96 -138.9 0.000**
2nd phase of gradual normalization/summer 2021 (n=92) 139 35-290 -70.9 0.000**
Autumn 2021 (n=78) 209 175-248 -0.8 1.000

¢ number of days included in the statistical assessment; *:p<0.01; **:p<0.001
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Figure 4 is a box plot graphic that shows the number of deaths per day according to statistical
assessment periods of restriction measures.
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Figure 4. number of deaths per day according to statistical assessment periods of restriction measures.
(NPC: National partial curfews, NEC: National extended curfews, LDP: Local decision-making phase, RLDP:
Revised local decision-making phase, PL: Partial lockdown, FL: Full lockdown, GN: Gradual normalization,
SUM21: 2nd phase of gradual normalization/summer 2021, AU21: Autumn 2021)

4. Discussion

Various restriction measures have been implemented in Turkey since the beginning of the
pandemic. The first restriction measures started in March 2020, when the first case was seen in Turkey.
In June 2020, the start of the "new normal" period was declared, and the restrictions were greatly relaxed
[19]. Parallel to the course of the epidemic, the scope of restriction measures in Turkey, as well as in the
whole world, has undergone various changes over time. Depending on these changes, the periods of
restriction measures were named with different names [13, 19, 20].

With the implementation of new restriction measures in the autumn of 2020, a series of restriction
periods that will last until the summer of 2021 has begun. The first restriction period of the autumn
semester has started with the new measures that are implemented on November 18, 2020 (National
partial curfews). Restrictions were increased in the "National extended curfews" period. In the next
period, local public authorities were authorized to implement the measures (local decision-making
phase). The next period continued with some revisions to the measures (revised local decision-making
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phase). Later, "partial lockdown™ was declared on April 14, and "full lockdown™ was announced on
April 29 [2, 13, 19].

Because this research covers a one-year evaluation, the last taken into account restriction
measurement implementation day is 17 November 2021. Therefore, the last date is taken into account
for the number of cases and the test positivity rate in the statistical evaluation is 27 November 2021. The
last date taken into account for the number of deaths in the statistical evaluation is 8 December 2021.
The date of the first Omicron Virant case in Turkey is stated as 12 December 2021 [21]. Various variants
have been seen since the beginning of the pandemic. The latest variant was Omicron [22]. It is known
that the Omicron variant spreads more easily than the original virus and the Delta variant [23]. The fact
that the data included in this study included the periods before the Omicron variant appeared, provided
the opportunity to make standard comparisons.

It is noteworthy that the highest values for all three parameters examined within the scope of this
research were observed in the "revised local decision-making phase™. Among the reasons for the increase
in this period may be the partial relaxation of the measures. However, disruptions in the decision-making
processes of local public authorities regarding the implementation of the measures may also be among
the potential causes. It is generally suggested that the effectiveness of the health system is also correlated
breadth of scope of the local authority's decision-making power [24]. On the other hand, it is mentioned
that the effects of decentralization on health systems are complicated, and there are factors related
positive and negative impacts of decentralization [25]. The effects on the health outcomes of the period
in which the decisions regarding the restriction measures were decentralized in Turkey can be considered
as an example of the possible consequences of decentralization. Experiences in pandemic management
can provide evidence-based data for discussions on health policy.

The lowest mean for the "number of cases per day" and "test positivity rate" parameters are seen
in the "gradual normalization” and "full lockdown" periods. The lowest mean for the "number of deaths
per day" is in the "gradual normalization" period. These results show the effectiveness of restriction
measures. A study aimed to investigate NPI that includes 175 countries have shown that restriction
measurement was effective for reducing cases [26]. In different studies, the effectiveness of restriction
measures in suppressing the epidemic has been demonstrated [27-29].

It has been shown that restriction measures can be effective in limiting mobilization. A study
including Australia, Japan, Hong Kong, and Singapore has shown that the largest declines in mobility
were seen in places that enforced mitigation policies. Furthermore, this study emphasizes that the
increase in the number of cases is observed despite the existence of the stay-at-home rule due to the
inability of migrant workers to be adequately quarantined [30]. The fact that the restriction measures for
Turkey did not include people who have to continue to work may have been a factor that reduced the
effectiveness of the measures[31].

In this study, the statistical analysis includes numbers for the first 10 days of the next restriction
period for "number of cases”, and "test positivity rate". Statistical analysis includes numbers for the first
21 days of the next restriction period for the "number of deaths". However, the periods based on the
statistical assessment may not exactly reflect the implementation dates of the restrictions. For example,
for all three parameters examined, the means in the "gradual normalization™ period are lower than in the
"full lockdown" period. This result may indicate that the effects of the restriction periods continue in the
next period.

4.1. Limitations

Restriction measures aim to flatten the curve by decreasing R-value. We did not use the change
in R-value to evaluate the effects of restrictions in this study. This point is a limitation of our assessment.
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The intertwining of the measures applied in different restriction periods makes it difficult to
compare different types of measures. A limitation is that the effectiveness of different restraint measures
was not compared in this study.

The different PCR testing policies applied at different times of the epidemic may be a factor that
makes standard comparison difficult.

COVID-19 vaccination in Turkey started on January 13, 2021[32]. On November 17, 2021, the
last day to be evaluated within the scope of this study, the rate of those who received two doses of
vaccine, which was accepted as the initial protocol for Turkey, was 59%[33]. Another limitation of the
study is that vaccination status was not taken into account.

5. Conclusions

Restriction measures have played a role in reducing the mortality and morbidity associated with
COVID-19. The experience of the COVID-19 pandemic shows that public health interventions continue
to function as effective tools in limiting the effects of the epidemic. On the other hand, the increase in
the number of cases during periods when epidemic management is partially decentralized can provide
evidence-based data for assessments of the effects of decentralization.
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