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Abstract: Background/Objectives: The COVID-19 pandemic has sparked the need for appropriate 

government response in health-disaster situations worldwide. This study analyzes the impact of the 

government's non-pharmaceutical measures on the number of deaths from COVID-19. In particular, 

it further analyzes how trust in the government moderates government measures. Through this 

analysis, this study aims to explore the government’s appropriate role in overcoming future health 

disasters by understanding the effectiveness of government measures in response to the COVID-19 

pandemic. Methods: This study collected and analyzed national data provided by various 

international organizations for countries of the Organization for Economic Co-operation and 

Development (OECD). To estimate the relationship between various policy measures and COVID-19 

related deaths, it employed panel data analysis using random effects, since only three-year data, 

ranging from 2020 to 2022, were utilized. Results: The main findings of this study are as follows. 

First, suppression measures, which included strong-intensity measures, directly affected the decrease 

in the number of total deaths. However, mitigation measures, which consisted of weak-intensity 

measures, directly affected the increase in the number of deaths. Second, trust in government directly 

influenced the decrease in the number of deaths. Finally, the moderating effect of government trust 

on the suppression measures was not tested, but the moderating effect on the mitigation measures 

was confirmed. Conclusions: This study presents the following implications. First, the government's 

non-pharmaceutical measures in times of pandemic need to consider various environmental factors 

of the country. Second, trust in the government can be an important environmental condition in 

overcoming health-disaster situations. In particular, trust in the government weakens the side effects 

that can be caused by government measures. Third, suppression methods that directly affect people's 

movement and daily life had a positive effect on the decrease in the total number of deaths, and the 

effectiveness of these measures to overcome the health-disaster situation was confirmed.   
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1. Introduction 

The COVID-19 pandemic faced worldwide since 2020 has led to an unprecedented health-

disaster situation. Owing to this disaster situation, which lasted for over three years, most countries 

in the world have paid serious social and economic costs [1]. Additionally, COVID-19 has become an 

opportunity to raise public interest in the role of government in disaster management due to the 

pandemic. In particular, the governments of each country have tried to block the spread of infectious 

diseases through non-pharmaceutical interventions (NPIs). Some studies have argued that these 

policy interventions have had some effects, although they vary by country [2–4].1 

 
1 For example, in Germany, wearing a mask for 20 days reduced infectious disease cases by 45%, while economic 

costs were lower compared to other measures [7]. 
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The main measures taken by governments have mainly focused on NPIs, aiming to alleviate the 

spread of infectious diseases by directly intervening in people’s daily life and economic activities and 

restricting behavior. However, unlike its original purpose of preventing the spread of infectious 

diseases, this government’s policy response also caused unintended consequences that severely 

damaged the burden of the national economy and people’s income level [5].  

In 2023, the World Health Organization (WHO) officially declared the end of COVID-19 [6]. 

Nevertheless, the COVID-19 pandemic has sparked the need for appropriate government response 

in health-disaster situations worldwide. From this point of view, research is being conducted to 

retrospectively evaluate the effectiveness of the government's policy response in the pandemic 

situation [5]. 

This study extends these preceding studies. In other words, this study analyzes the effectiveness 

of the government's policy response to COVID-19. In particular, it focuses on NPIs among 

government’s policy responses.   

The questions of this study are as follows. First, did the government's non-pharmaceutical 

response to COVID-19 have a positive effect? Second, do the effects between various government 

measures differ? Finally, is the effect of government response to infectious diseases strengthened by 

people's trust in the government? 

This study conducts a comparative analysis between countries in the Organization for Economic 

Co-operation and Development (OECD). Scholars' concern in the effectiveness of government policy 

has continued, but owing to differences in policy priorities and policy targets by country, conducting 

a comparative analysis between countries has been difficult [8]. However, the pandemic period 

provides an opportunity for a comparative analysis between countries on the effectiveness of the 

same policy in that it highlights a common policy priority of overcoming the pandemic worldwide 

[9].  

Experts have pointed to the possibility of future infectious diseases even after the COVID-19 

pandemic [10,11]. Understanding the effects of the government's various NPIs during a health 

disaster is expected to contribute to the government's search for appropriate policy responses in 

similar health-disaster situations in the future. 

2. Literature Review 

2.1. Types of Policy Response in COVID-19 Pandemic 

The government's policy prescriptions for responding to COVID-19 pandemic have been 

diverse. The response can be divided into two main categories: regulation and support. The various 

government responses suggested in previous studies comprise specific measures within these two 

categories. 

Hale et al. [12] divided the government's actions against infectious diseases into four categories 

- “Containment and closure,” “Economic response,” “Health systems,” and “Miscellaneous” - with 

20 specific measures presented for each category. Eight measures are included in “Containment and 

closure,” including “School closing,” “Workplace closing,” and “Cancel public events.” “Economic 

response” includes economic support measures such as “Income support” and “Debt/Contact 

relievers for households.” “Health systems” includes seven measures, such as “Public information 

campaign,” “Testing policy,” and “Contact tracing.” Their classification can also be divided into 

“Economic response” as a support policy, and “Containment and closure” as a deterrent policy. In 

the case of “Health systems”, various policy types such as regulation, support, and medical measures 

(e.g., “Vaccination Policy”) are mixed. 

They presented several indexes by combining specific measures included in three categories. 

Particularly, the Stringency Index focusing on “Containment and closure” was proposed. 

Additionally, the “Containment and Health Index (CHI),” which comprises “Containment and 

closure” and “health systems,” and the “governance response index (GRI),” which is the broadest 

government response index, are additionally presented by adding an economic support index to CHI. 
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A number of studies have revealed that the government's response to COVID-19 has focused on 

containment policies compared to support policies [13]. The containment policy centered on social 

distance has shown the effect of weakening the spread of the initial pandemic despite the costs it 

incurs, but as the pandemic has dragged on, the socioeconomic costs caused by containment policies 

have raised the need for the government to adjust the intensity of NPIs. Nevertheless, containment 

policies have become an important policy tool to mitigate health disasters during the pandemic. 

Moreover, similar measures have been adopted in most countries of the world during the pandemic's 

spread [13]. 

Prior to the declaration of the COVID-19 virus as a pandemic by the World Health Organization 

[14], WHO recommended campaign-level responses such as hand hygiene and respiratory etiquettes 

and considered measures such as restrictions on social gatherings, school, and workplace classes and 

quantifying asymptomatic contacts depending on the severity of the virus’ spread in each country. 

However, after the COVID-19 pandemic declaration , social distancing and movement control 

measures were recommended at the national level. These include specific measures such as 

prohibiting gatherings, closing schools and workplaces, and reducing public transportation. 

The OECD [15] evaluated government measures conducted in major countries and included 

“lockdown and restrictions” as NPIs. According to the OECD, evaluations focused on measures to 

control the movement of people in 10 major countries, including “school restrictions,” “bans on 

public collections,” and “travel restrictions.”  

Additionally, Rahmouni [16] presented five major ways for the government to respond to the 

pandemic. These include movement restrictions, social distancing, state closures, public health 

prescriptions, and social and economic prescriptions. In particular, as the government's NPIs, 

movement restrictions, social distancing, and state closures are representative measures to curb virus 

transmission. Toshkov et al. [17] also categorized the government's response to the pandemic into 

three main types. School closure is a measure that forcibly closes most elementary and secondary 

schools. National lockdown means widespread restrictions on movement of citizens, including 

prohibition of going out, restrictions on the business of collective facilities, prohibition of travel, and 

entry through border blockade. Finally, by declaring a national emergency, the government’s actions 

institutionalize the temporary strengthening of the authority of the administration or related 

organizations. Excluding the declaration of a national emergency, the government's direct 

intervention in the lives of its people can be divided into school and state closures. 

Previous studies analyzing the effectiveness of government responses have also included similar 

government responses in the analysis target. In this way, the government's measures to respond to 

the COVID-19 pandemic specifically suggested similar measures, such as prohibiting gatherings, 

restricting business, restricting movement, closing schools and workplaces, and national closures, 

focusing on social distancing. 

Conversely, the individual measures listed above are summarized and divided into two 

conceptual categories; mitigation and suppression strategies [18,19]. The mitigation strategies aim 

not to completely block transmission but to slow the spread and become immune, while suppression 

strategies aim to reduce the number of cases by completely eliminating transmission [18]. Therefore, 

these are government measures with stronger suppression strategies than mitigation ones. These 

suppression strategies are controversial in that they limit individual freedom [20]. For this reason, 

when the government's measures included in the suppression strategies are effective in responding 

to pandemic, this can lead to people's compliance. 

By applying the concepts proposed by Ferguson et al. [18] and González-Bustamante [19], this 

study divides the government's NPIs to cope with COVID-19 into mitigation and suppression 

strategies, and attempts an analysis based on these two concepts. 

2.2. The Effectiveness of Government Responses 

The purpose of government response during the COVID-19 pandemic was to mitigate the 

spread of the pandemic and prevent infection. Additionally, the results of these government 
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responses include decreases in the numbers of confirmed cases and deaths by COVID-19 infection. 

Studies analyzing the effectiveness of government responses to the pandemic have used the increase 

or decrease in the number of new cases or deaths caused by infection as an indicator of the measures’ 

effectiveness [1,5]. They have also agreed to regard infected people or deaths as the effect of the 

government's COVID-19 measures, but indicated that various indicators, such as the number of 

infections, deaths from COVID-19, and mortality from COVID-19, need to be considered in the 

measurement [21]. 

In addition to these outcome indicators, people’s degree of mobility has sometimes been used 

as the effect of government response [5,13]. The decrease in movement has been regarded as the 

degree of people's policy compliance with suppression measures such as social distancing and an 

effect of the policy as an outcome variable. 

Meanwhile, Dergiades et al. [1] emphasized intensity and speed as the effects of government 

measures. They presented the results of empirical analysis, by which the strong measures at an early 

stage are most effective in reducing the number of new cases and deaths. However, Agyapon-Ntra 

& McSharry [5] argued that mask-wearing is considerably more cost-effective than measures such as 

school closures and movement restrictions among government responses. Additionally, the influence 

of overseas travel control and public information campaigns is insignificant. They analyzed the 

relationship between the intensity of government measures and people’s mobility. The increase in 

the number of infected people and deaths in the early stages of the pandemic strengthened the 

intensity of government intervention, and as a result, people’s mobility decreased, resulting in high 

compliance with government measures. However, as the pandemic continued for a long time, the 

degree of compliance with measures weakened as people’s mobility increased owing to public 

fatigue, economic damage, and vaccination. Mitze et al. [7] argues that as a result of comparing areas 

where mask wearing was forced in Germany with areas that were not, the number of infection cases 

tended to decrease in areas where mask wearing was enforced. 

Furthermore, a study by Zaki et al. [21] suggested that the intensity of government response has 

a direct positive effect on the reduction of mortality caused by COVID-19. Additionally, certain 

measures are more effective than others [1,9]. Degiades et al. [1] argued that school closures are highly 

effective among the government's various measures, while Ji et al. [9] suggested that compulsory 

masking is a cost-effective method. 

As described above, studies analyzing the effectiveness of government responses to COVID-19 

have presented various results. While some have claimed that the government's various measures 

have mitigated the spread of infection, others have highlighted differences by period. Moreover, 

some studies have pointed to differences in the effectiveness of specific measures. These differences 

may result from differences in the measures’ characteristics and may also vary depending on which 

effectiveness index is used. In other words, judging the effectiveness of government response in 

health disasters implies complexity and suggests the need to carefully consider differences by 

response measures and period. 

2.3. Government Trust and Pandemic Performance   

Trust in the government in risk situations leads to stronger compliance with government 

policies. Government or political trust acts as an important factor that positively affects acceptance 

of government policies and reduction of risk perception [22–27]. 

In the COVID-19 period, which can be called a health disaster, the effect of the government's 

policy response was not due to the role of the government alone, but rather, it was the result of 

cooperation through interactions between government and people [28]. This perspective emphasizes 

political trust as an important variable in explaining differences in pandemic performance between 

countries. The higher the political trust, the stronger the participation and compliance with 

government policies, leading to higher performance. 

The “coproduction” perspective to explain the relationship between trust and the policies’ 

effectiveness argues that the government’s effectiveness depends not only on the government’s 
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actions but also on the people’s acceptance and support [9]. Additionally, the relationship between 

the government’s actions and people’s acceptance and support exists on the basis of mutual trust. In 

other words, trust in the government becomes an important factor in linking the government’s 

actions and people’s support. 

Trust in the government is more important in disaster situations such as the pandemic.  A 

review of previous studies found that trust in related organizations in a pandemic situation positively 

affects the public's willingness to accept the actions recommended by the government [24]. Moreover, 

trust in government has an important influence on the government's policy style and response [26]. 

Health-disaster situations such as the COVID-19 pandemic involve high uncertainty, and verifying 

the effectiveness of government measures is difficult in that they require rapid government 

responses. In this situation, trust in the government is important to induce people to comply with the 

government's policy response. Therefore, in times of disaster crisis, government trust plays a more 

important role than it does in normal times. In particular, trust in the government can be a key factor 

in the effectiveness of disaster response in that health disasters cause direct and high sensitivity to 

people's lives. Previous studies have also analyzed the relationship between the stringency and 

timing of government responses as NPIs to respond to the COVID-19 pandemic and the results of 

government responses [7,18,29,30].2 In particular, the government's policy responses are socially and 

behaviorally moderated [21,29]. These arguments imply that the effectiveness of government 

responses may vary depending on the policy environment. 

Additionally, a positive relationship exists between compliance with government measures and 

trust [31,32]. Nevertheless, trust in the government is not necessarily positive for compliance with 

government policies depending on the environment in the rapidly increasing wicked crisis situation 

[21]. 

Ji et al. [9] verified whether the effect of government measures on COVID-19 was further 

strengthened by government trust. Their research showed that the degree of mask-wearing 

enforcement by the government had a positive effect on increasing the proportion of actual mask-

wearing. Additionally, the degree of coercion in mask wearing showed the effect of further increasing 

the rate of mask wearing by interacting with a high level of trust in government. These results imply 

that the level of government trust has a moderating effect on the relationship between the strength 

of government measures in response to COVID-19 and the actual effects. This is because the 

government's responses during the health disaster are short-term measures, but trust in the 

government is an accumulated result in the long term. This means that trust in government can be 

an environmental condition for successfully implementing of government responses. 

However, in the study of Zaki et al. [21], although government trust directly affected the 

effectiveness of government response, the moderating effect of government trust between 

government response measures and policy effects measured by mortality from COVID-19 could not 

be verified. Rather, the results were contrary to the assumption that government trust would further 

increase the effectiveness of government countermeasures.  Zaki et al. [21] interpreted that in 

countries with high trust in the government, people's autonomy is high; thus, they are more likely to 

feel rejected and not comply with government measures that suppress freedom. People’s low 

compliance with government response is a factor that lowers the measures’ effectiveness. However, 

the research results of Zaki et al. [21] have a limitation in that they did not distinguish the intensity 

of government response by measures. Therefore, for their results to be more persuasive, they must 

 

2 Two studies have focused on the causality between trust in the government and effectiveness of government 

response. Contrary to some studies that have verified whether government trust affects the effectiveness of 

government response, others have verified whether the effectiveness of government response affects 

government trust. Some studies have verified the former’s causality but also considered the existence of inverse 

causality [21]. Stanica et al. [30] empirically verified that the strictness of government response to COVID-19 

affected government trust.     
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be analyzed separately from government response measures. The results of the abovementioned 

studies show that trust in the government is an important factor in determining the effectiveness of 

measures. 

3. Materials and Methods 

3.1. Measurement 

The government has implemented various measures in response to the COVID-19 pandemic, 

which have been evaluated through various approaches. Many studies analyzing the effectiveness of 

these measures have employed the "Stringency Index" as an indicator to assess the intensity of 

government responses [5,13,21,30]. The "Stringency Index" is a composite measure derived from the 

"Containment and Closure" indicators included in the Oxford COVID-19 Government Response 

Tracker (OxCGRT) [13]. Similarly, Fetzer et al. [33] calculated the stringency index by incorporating 

measures such as school closures, workplace closures, cancellation of public events, public 

transportation closures, public information campaigns, and restrictions on internal movement. This 

approach synthesized diverse containment measures into a single composite index to assess the 

overall intensity and extent of government responses. 

Conversely, some studies have focused exclusively on specific, relatively stringent individual 

measures, such as school closures, workplace closures, gathering restrictions, and stay-at-home 

orders [9]. Adolph et al. [34] similarly categorized government responses into measures focused on 

closures and isolation, including restrictions on large gatherings, school closures, restaurant closures, 

workplace closures, and stay-at-home orders. These studies have primarily encompassed responses 

with relatively high intensity. Additionally, some research has analyzed the effectiveness of less 

stringent measures, such as mandatory mask-wearing [7]. This study aims to address both stringent 

measures and mitigation measures.  

Despite variations in scope and intensity, government responses to the COVID-19 pandemic 

largely fall under the category of NPIs, predominantly characterized by regulatory and containment 

policies. These measures have generally been assessed using two main approaches. First, many 

studies have adopted the "Stringency Index," which focuses primarily on "containment and closure" 

measures, offering the advantage of evaluating the overall intensity of government responses. 

Second, some studies have measured individual policy responses, which allows to analyze the 

effectiveness and intensity differences among specific measures. While the "Stringency Index" 

provides a comprehensive view of the overall response intensity, it does not capture the unique 

characteristics and effects of individual measures. Conversely, focusing selectively on certain 

measures may overlook the diversity of government responses. 

Government measures include both relatively low-intensity strategies, such as promoting mask-

wearing, handwashing, and public awareness campaigns, as well as high-intensity strategies, such 

as social distancing, lockdowns, and mobility restrictions that impose significant limitations on daily 

life. Limited research has been conducted to comprehensively consider such diverse response 

strategies at an intermediate level of analysis. Consequently, this study adopts the concepts of 

suppression strategies and mitigation strategies introduced by Ferguson et al. [18] and González-

Bustamante [19]. Suppression strategies aim to eliminate infections and include NPIs such as social 

distancing, school closures, workplace closures, and restrictions on public transport, meetings, and 

domestic and international travel [19]. Mitigation strategies, while less intense, aim to slow the rate 

of infection, with policies such as isolating confirmed cases being representative examples. This study 

intends to categorize and measure diverse government responses based on these two conceptual 

frameworks. By doing so, it considers both the differences in their intensity among individual 

responses and the overall degree of government intervention as a whole.  

To measure the effectiveness of government responses, previous studies have utilized two types 

of metrics. The first includes indicators such as the number of COVID-19 confirmed cases, mortality, 

and new cases or deaths caused by the virus [1,5,7,9,18,19,21,29]. These indicators are often 
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interpreted as the outcomes of government responses, and most studies have utilized such measures. 

The second type measures the degree of population mobility, which reflects the effectiveness of NPIs. 

Hale et al. [13] and Agyapon-Ntra & McSharry [5] evaluated how government interventions, 

particularly social distancing measures, limited population movement to curb the spread of the virus. 

While case and death indicators represent the outcomes of government responses, mobility reduction 

is considered a direct result. This study employs the number of total deaths and new deaths due to 

the COVID-19 as metrics; these have been widely used in previous studies. 

Regarding the measurement of trust in government, traditional methods have involved surveys 

conducted at the individual level [9]. These surveys typically include questions assessing trust in 

national institutions or political systems (e.g., central government, local government, legislature, 

judiciary). For cross-national comparisons, aggregate measures at the national level are derived from 

individual survey data. The World Value Survey, for instance, measures confidence in government 

across approximately 190 countries [35]. Similarly, Zaki et al. [21] utilized Eurobarometer datasets 

aggregated at the national level. Following this precedent, this study uses aggregated survey data, 

initially measured at the individual level, to measure trust in government at the national level. 

3.2. Data and Methods 

The dependent variables of this study are total deaths per million and new deaths per million, 

which were derived from “Our World in Data” [36]. The original data provides daily figures for total 

and new deaths. For cross-country comparisons on a yearly basis (ranging from 2020 to 2022), the 

data were converted to an annual scale. Specifically, the original data contains the counts for total 

deaths presented as cumulative figures on an annual basis. To obtain the total death values for each 

year, we utilized the cumulative total deaths count recorded on December 31. Subsequently, we 

calculated the total deaths per million by dividing the total number of COVID-19 deaths for each year 

by the population and multiplying the result by one million. For new deaths, we constructed the 

annual data by summing the daily counts of new deaths over 365 days. We also calculated new deaths 

per million with the same method used for the total deaths per million. In essence, both dependent 

variables–total deaths per million and new deaths per million–were created to represent the number 

of deaths or new deaths per one million population in each country.  

The main independent variables are suppression and mitigation measures. We utilized data on 

eight different COVID-19 policy measures extracted from "Containment and Closure" indicators 

included in the Oxford COVID-19 Government Response Tracker (OxCGRT) (Hale et al., 2020) to 

construct two composite indices: suppression and mitigation measures. The eight types of 

government measures in response to the COVID-19, utilized in this study, include facial coverings 

(0-4 scale), restrictions on internal movement (0-2 scale), international travel controls (0-4 scale), 

public information campaigns (0-2 scale), cancel public events (0-2 scale), restrictions on gatherings 

(0-4 scale), stay-at-home requirements (0-3 scale), and workplace closures (0-3 scale), among others. 

For each indicator, a higher score on the scale represents a greater level of policy implementation. 

Two composite indices, suppression and mitigation measures, were constructed based on the results 

of factor analysis, using principal component analysis of these eight response indicators (see 

Appendix Table A1). Specifically, the first component, or suppression measures encompasses six 

different indicators: (1) restrictions on internal movement, (2) international travel controls, (3) cancel 

public events, (4) restrictions on gatherings, (5) stay-at-home requirements, and (6) workplace 

closures. The other component, mitigation measures, includes facial coverings and public 

information campaigns. Both suppression and mitigation measures were created with factor-analytic 

weighted average scores, using factor loadings from the principal component factor analysis.  

Additionally, as a key variable, trust in the government used data provided by the OECD was 

measured as the proportion of the population aged 15 or older who trusted the government [37]. All 

other control variables–population over 65 years old, GDP per capita, hospital beds per thousand, 

and Human Development Index (HDI)–were derived from the World Bank Indicators [38].  
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To estimate the relationship between various policy measures and COVID-19 related deaths, 

this study employed panel data analysis using random effects, since only three-year data, ranging 

from 2020 to 2022, were utilized for the analysis owing to the limited period of COVID-19 pandemic. 

Huber-White robust standard errors were estimated and clustered at the country level in the analysis 

model. Figure 1 presents an analysis framework for this study. 

 

Figure 1. Analysis Framework. 

4. Results 

4.1. Descriptive Analysis 

The descriptive statistics summarized in Table 1 offer valuable insights into the key variables 

examined in the study. The total number of deaths reported has a mean of 1,487 (SD = 1,133.79), which 

indicates substantial variability among OECD countries. Similarly, new deaths exhibit a mean of 

746(SD = 556.78), which also highlights differences in the distribution of newly reported fatalities.  

As for the main independent variables, suppression and mitigation measures represent 

government responses. In this study, eight individual measures were divided into Suppression and 

Mitigation [18,19] through factor analysis. Descriptive statistical analysis was conducted after the 

sum of scores of specific individual measures included in each of suppression and mitigation was 

obtained. Suppression measures range from 0 to 18, and mitigation range from 0 to 6. As a result of 

the analysis, suppression measures have an average value of 7.23 (SD=4.06), with a minimum value 

of 0.18 and maximum value of 15.04. Mitigation measures have an average of 3.84 (SD=0.87) with a 

maximum value of 1.74 and a minimum value of 6.00.  

These values suggest that the application of these measures varies significantly across countries. 

Trust in government displays a mean score of 48.38 (SD = 15.75), reflecting moderate variability and 

providing a baseline understanding of public confidence levels in governmental institutions.  

Additionally, as for control variables, economic development, measured by GDP per capita, 

averages $38,420.32 (SD = 15,373.47). The aging population rate averages 16.98% (SD = 4.35), while 

the number of hospital beds per thousand people averages 4.47 (SD = 2.62), suggesting disparities in 

healthcare infrastructure availability. Finally, the human development index (HDI) exhibits a mean 

of 0.90 (SD = 0.05), which demonstrates a relatively high and consistent level of human development 

in OECD countries.  
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Table 1. Descriptive statistics. 

Variables Max. Min. Mean  S.D. 

Total deaths(ratio per million)  

New deaths(ratio per million) 

Suppression measures 

Mitigation measures 

4.82 

4.82 

4859.79 

2935.60 

1,487.02 1133.79 

746.43 556.78 

4.06 

0.87 

0.18 15.04 

6.00 

7.23 

3.84 1.74 

17.15 Trust in Government 

Economic Development 

Aging population rate 

Hospital beds (per thousand) 

84.63 

94,277.96 

48.38 15.75 

15,373.47 13,254.95 38,420.32 

6.86 

1.13 

  0.77 

27.05 

13.05 

16.98 4.35 

2.62 4.47 

Human development index 0.96 0.90 0.05 

Table 2 shows the average of total deaths (per million), new deaths, suppression, and mitigation 

measures by year. The cumulative number of deaths is increasing over time, but the number of new 

deaths has decreased from the highest in 2021. In other words, 2021 was the period when the spread 

of the COVID-19 pandemic reached its peak. In 2022, the new deaths in OECD countries were 627 on 

average, despite the fact that the spread of the pandemic was weakening. This suggests that deaths 

from COVID-19 may continue to occur in the future, and the government's continued response is 

necessary. 

Table 2. A three-year average comparison. 

Variables 2020 2021 2022  

Total deaths(per million)  

New deaths(per million) 

Suppression measures 

Mitigation measures 

609.64 

609.64 

1612.35 

1002.71 

2239.07 

626.94 

9.47 10.10 

4.56 

2.13 

3.63 3.33 

Table 3 analyzes the average difference in the values of the dependent variables by classifying 

groups with below and above average of the independent variable through a t-test. As a result of the 

analysis, the group with high trust in the government has lower average total deaths and new deaths 

compare to the group with low trust in the government, and both are statistically significant. These 

results show that trust in the government can be an important factor in reducing the number of deaths 

from COVID-19. Directly explaining the difference in the number of deaths depending on the degree 

of trust in the government has limits, but if the government trusts the policy, the possibility of 

compliance is high, which suggests the possibility of a decrease in the number of deaths.  

The difference in the number of deaths between the above- and below-average groups of 

suppression measures was found to be statistically significant. The number of total deaths (per 

million) is lower in the group with strong suppression measures, while the number of new deaths 

(per million) is higher in this group. Suppression measures with relatively strong intensity show that 

they can induce a decrease in the number of total deaths. 
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Table 3. T-Test result. 

Independent Variables 

Dependent Variables 

Total deaths 

(per million) 
T-value 

New deaths 

(per million) 
T-value 

Trust in Gov. 
below avg. 1702.00 

3.54*** 
983.13 

4.64*** 
above avg. 980.18  508.27 

Suppression 
below avg. 2056.12 

4.08*** 
594.17 

-2.61** 
above avg. 1155.05 835.25 

Mitigation  
below avg. 1015.34 

-4.12*** 
528.22 

-4.12*** 
above avg. 1842.59 910.93 

Note: ***p<0.001, ** p<0.01, * p<0.05. 

Finally, the mitigation measures show that the below-average group has lower total deaths and 

new deaths compare to the above-average group. In other words, the mitigation measures composed 

of weak-intensity measures show the results that the effects of the measures are not clearly shown. 

Rather, mitigation measures alone can have an adverse effect on preventing the spread of the 

pandemic. These results suggest that mitigation methods need to be implemented in connection with 

other measures rather than independently. 

4.2. Regression Analysis 

This study investigates how various policy measures are associated with the numbers of total 

and new deaths in a pandemic context. The regression analysis results are presented in Table 4.  

Table 4. Panel data regression analysis. 

  Total deaths 

(per million) 

New deaths 

(per million) 

  (1) (2) (3) (4) 

Suppression measures  -458.055*** -641.899* 70.599 464.553* 

  (63.819) (278.918) (50.749) (210.680) 

Mitigation measures 487.623*** 1,075.580*** 165.739*** 634.974*** 

  (59.356) (244.153) (44.089) (159.659) 

Trust in government  -16.456** -19.566*** -14.421*** -13.955*** 

  (6.217) (5.205) (3.653) (3.771) 

Suppression measures x Trust in government   3.583   -8.003* 

    (4.934)   (3.956) 

Mitigation measures x Trust in government    -11.991**   -9.473*** 

    (4.016)   (2.737) 

Economic development  962.330 924.918 504.979 539.017 

  (915.715) (891.961) (378.843) (400.309) 

Aging population rate 89.682*** 85.662** 57.590*** 51.657** 

  (26.759) (26.724) (16.171) (18.509) 

Hospital beds (per thousand)  -65.373 -58.306 -44.883 -26.095 
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  (44.388) (44.197) (30.181) (34.305) 

Human development index -13,116.614 -12,576.431 -5,991.396 -5,968.393 

  (7,459.215) (7,397.931) (3,495.679) (3,632.269) 

Constant 2,767.790 2,824.964 793.959 352.265 

  (3,842.232) (3,606.740) (1,381.186) (1,507.076) 

Number of observations 98 98 98 98 

Note: *** p<0.001, ** p<0.01, * p<0.05. 

Columns 1 and 2 show that the regression estimates for suppression measures, such as 

lockdowns (β= -458.0555 and -641.899, respectively) are negative and statistically significant at least 

at p<0.05. The estimated results from column 1 indicate that a one-unit increase in implementing 

suppression measures corresponds to a reduction of approximately 458 deaths per mission, thereby 

suggesting the critical role in reducing the death rates in pandemic responses. Columns 3 and 4 

demonstrate that mitigation measures such as mask mandates and social distancing are positively 

associated with total deaths per million (β= 487.623 and 1,075.580, respectively), which is statistically 

significant at p<0.001. The estimated coefficient of mitigation measures suggests that a one-unit 

increase in these measures likely correlates with an increase of approximately 487 deaths per million, 

which could reflect the possibility of delayed implementation of mitigation measures in some 

regions. Thus, while these measures are essential, their effectiveness may depend on its 

implementation timing and interaction with other factors.  

Third, the estimates for trust in government (β= -16.456 and -19.566, respectively) are negative 

and statistically significant at least at p<0.01. Column 1 indicates that for every one-unit increase in 

trust, total deaths per million decrease by approximately 16. This underscores the importance of 

public confidence in government during health crises, likely owing to higher compliance with 

policies and improved communication effectiveness. Additionally, as presented in column 2, trust in 

government emerges as a crucial moderating variable. The results show that countries with higher 

trust levels are consistently associated with reduced deaths compared to those with lower trust levels. 

Interaction effects in the model provide additional insights into the dynamic between policy 

measures and public trust in government. Specifically, the coefficient for the interaction between 

suppression measures and trust in government (β= 3.583) is positive and not statistically significant 

at p<0.05. This suggests that suppression measures do not strongly depend on public trust in 

government for their effectiveness. 

Figure 2 illustrates how trust in government influences the effectiveness of suppression 

measures in reducing total deaths per million. It shows a slight negative trend, suggesting that while 

suppression measures alone are effective at reducing deaths, the effectiveness is not significantly 

amplified by varying levels of trust in government, especially when stronger suppression measures 

are implemented.  
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Figure 2. Interaction between suppression measures and trust in government: total deaths. 

Conversely, the interaction term for mitigation measures and trust in government (β= -11.991) is 

negative and statistically significant at p<0.01, which indicates that higher trust in government 

weakens the positive relationship between mitigation measures and total deaths per million. Figure 

3 graphically presents the interaction between mitigation measures and trust in government. It 

indicates that countries with high trust levels had lower mortality than those with low trust levels, 

when mitigation measures (higher than zero) were taken. Where trust in government is especially 

low, mitigation measures may not be effective but rather more related to higher mortality. This 

underscores the importance of public trust in government and their compliance for optimizing 

mitigation strategies during a health crisis. 
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Figure 3. Interaction between mitigation measures and trust in government: total deaths. 

Additionally, the coefficients for the aging population rate (β= 89.682 and 85.662) are positive 

and significant at least at p<0.01, reflecting the heightened vulnerability of older populations. 

Conversely, hospital beds per thousand and economic development show no statistical significance, 

which suggests that resource availability alone is insufficient without effective governance and 

strategic planning. Overall, these findings emphasize the interplay of policy, public trust, and 

socioeconomic factors in shaping public health outcomes during crises. To sum up, suppression 

measures are highly effective in reducing deaths, while trust in government significantly enhances 

the success of mitigation measures. 

Columns 3 and 4 demonstrate how policy measures are related to new deaths per million during 

the crisis. Specifically, suppression measures (β= 70.599) show a positive association with new deaths 

in column 3, but the relationship is not statistically significant.   These measures were either 

insufficient to curb the spread of new infections in the short term or implemented reactively in areas 

with already rising new cases. Additionally, mitigation measures are positively and significantly 

associated with new deaths. A one-unit increase in mitigation measures is correlated with an increase 

of approximately 70 new deaths per million. Contrary to the expectation, it likely reflects the context 

in which these measures were introduced: regions experiencing substantial outbreaks might have 

adopted these measures as a reactive strategy. Conversely, countries with higher confidence in 

government are consistently and significantly associated with lower mortality both in terms of total 

and new deaths. For every one-unit increase in trust, new deaths decrease by 14.421, as shown in 

column 3.  

Column 4 shows the estimated interaction between policy measures–both suppression and 

mitigation measures–and trust in government. The estimated coefficient for the interaction term 

between suppression measures and trust (β= -8.003) is negative and statistically significant at p<0.05. 

Figure 4 graphically shows how the relationship between suppression measures and new deaths is 

contingent on the level of trust in government. It indicates that where trust in government is high, 

suppression measures (higher than zero) are effective in reducing new mortality in the crisis. 

Conversely, where trust in government is low, new deaths likely increase, even with the 
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implementation of suppression measures. These findings confirm the critical role of public trust in 

ensuring compliance with policies and mitigating the spread of infections, ultimately reducing new 

fatalities.  

 

Figure 4. Interaction between suppression measures and trust in government: new deaths. 

Similarly, the coefficient for the interaction between mitigation measures and trust in 

government (β= -9.473) is negative and statistically significant at p<0.001. It indicates that trust in 

government enhances the effectiveness of mitigation measures in reducing new deaths. When the 

public trusts the government, compliance with mitigation policies, such as mask-wearing and social 

distancing, is higher, less likely leading to new deaths. Figure 5 shows the relationship between 

mitigation measures and new deaths at varying levels of trust in government. Similar to Figure 4, the 

downward slope indicates that where trust in government is high, the effectiveness of mitigation 

measures improves, leading to fewer new deaths. However, where trust is low, new deaths tend to 

increase even with the higher level of mitigation measures. In sum, trust in government plays a 

crucial role in reducing new deaths when both suppression and mitigation measures are 

implemented. These findings reflect the critical need for governments to foster trust to maximize the 

impact of policies during health crises.  
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Figure 5. Interaction between mitigation measures and trust in government: new deaths. 

For control variables, a higher aging population rate is strongly associated with increased new 

deaths, while hospital beds, economic development, and the HDI are not statistically significant in 

the models. Overall, both suppression and mitigation measures are likely to be reliant on trust in 

government in controlling new deaths, which emphasizes the need for building public trust in a 

crisis.   

5. Discussion 

This study aims to theoretically verify the effectiveness of the government's policies. Policies are 

defined as “actions that the government decides to do or not do” [36], “government activities on the 

premise of social change to solve problems” [37], and “Future Action Guidelines determined by 

government agencies” [38]. After all, policies are the government’s active or passive actions for 

problem solving. 

Presenting generalized results with a comparison of national policies was difficult owing to the 

specificity of the national situation and diversity of policy problems and   measures. However, the 

COVID-19 pandemic situation was a common health-disaster situation experienced worldwide, and 

the response by country was also characterized by similar prescriptions, albeit to different degrees. 

Therefore, presenting generalized results on the effectiveness of the government's non-

pharmaceutical measures to cope with the pandemic may be reasonable. 

Therefore, this study analyzed how the government's non-pharmaceutical measures affect the 

number of deaths from COVID-19 and verified the moderating effect of government trust as a 

situational variable. As a result of the analysis, several topics for discussion can be derived. 

First, this study categorized government responses to COVID-19 policies into suppression and 

mitigation measures, revealing differing effects for each type. Specifically, suppression measures had 

a significant relationship with the reduction in the number of total deaths, but their relationship with 

the number of new deaths was not statistically significant. In contrast, mitigation measures exhibited 

consistent and significant relationships with increases in both total deaths and new deaths. These 

findings suggest that government policies, such as mandatory mask-wearing during the early stages 

of the pandemic, might not have been highly effective. Instead, they imply that the failure to 
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implement appropriately timed and adequately scaled policies can be associated with increases in 

mortality. Suppression measures, by contrast, aim for the complete containment of the virus through 

strategies that more directly restrict people's mobility and behavior [18,19]. These strategies 

demonstrate effectiveness in significantly reducing total deaths, indicating the potential impact of 

government interventions. Overall, the results highlight that the intensity of government measures 

leads to differences in direct effects, while also pointing to the potential for unintended consequences. 

Second, trust in the government has a positive effect on the decrease in the total number of 

deaths and new deaths. Nevertheless, simply interpreting that trust in government has a direct causal 

relationship with the number of deaths has a limit [21]. The effect of reducing the number of deaths 

in countries with high trust in the government may be due to high compliance with the government's 

measures. Ji et al. [9] supported these results, conforming that trust in the government increases 

compliance with government measures. Additionally, the effect of trust in government can be 

explained owing to each country’s   various specificities [21]. Therefore, discussing various 

characteristics of each country along with trust in government is necessary.  

Finally, according to the analysis results, the moderating effect of government trust has a 

significant negative and statistically significant on the number of new deaths. In other words, 

suppression measures showed a direct effect on the increase in the number of new deaths, but the 

stronger the degree of government trust, the weaker the effect of these suppression measures. The 

moderating effect of government trust with mitigation measures is statistically significant with 

regard to both total and new deaths, showing a negative effect. Mitigation measures show a direct 

effect on the increase in the number of total and new deaths, but the higher the government trust, the 

less the effect of increasing the number of deaths. Strong lockdowns implemented by governments 

have no moderating effect on trust, but weak lockdowns have a moderating effect [21]. Additionally, 

the interaction effect of government trust in compulsory mask-wearing measures has been verified 

[9]. According to the analysis results of this study and previous studies, government trust, by 

combining with weak-intensity measures, suppressed the increase in the number of deaths. Since 

weak-intensity measures are mainly implemented at the beginning of the pandemic, the effect of 

government trust needs to be considered with regard to the stage of the spread of the pandemic. 

6. Conclusions 

This study aimed to verify the effectiveness of non-pharmaceutical measures implemented by 

the government during the COVID-19 pandemic. For verification, this study conducted an analysis 

using panel data for three years for OECD countries. The analysis results have several implications. 

First, governments around the world implemented similar measures, such as social distancing, to 

respond to the spread of the pandemic. Nevertheless, the range and intensity of responses varied by 

country. In other words, the response to the pandemic can be differentiated according to each 

country’s specificities. These results suggest that non-pharmaceutical measures of countries in 

pandemic times need to consider the country’s various environmental factors.  

Second, trust in the government had a positive effect on the decrease in the number of deaths 

and also a moderating effect with mitigation measures. The results showed that trust in the 

government can be an important factor in overcoming health disasters such as COVID-19. Mitigation 

measures had a positive effect on the increase in the number of total and new deaths. These results 

conflict with the expectation that both measures will reduce the number of deaths; rather, they may 

have the side effects of increasing the number of deaths. Government trust, combined with two 

measures, has a moderating effect of reducing the magnitude of the increase in the number of deaths. 

Therefore, trust in the government has the effect of weakening the side effects that can be caused by 

the two measures. 

In particular, mitigation measures, which consist of mask wearing and campaigns, 

independently increase the number of deaths. Mitigation measures were recommended or enforced 

by the governments of each country in the pandemic’s early stages. Since mask wearing causes 

inconvenience to people, resistance to forcing it appeared in some regions [9]. These people's 
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discomfort and resistance weakened their compliance with mitigation measures in the period before 

the pandemic spread in earnest. This phenomenon might have resulted in an increase in the number 

of deaths by failing to prevent the spread of the pandemic. 

However, in countries with high trust in the government, people's compliance with the 

government's mitigation measures can increase. Additionally, high compliance with government 

policies can weaken the increase in the number of deaths. Therefore, the importance of the 

government's trust accumulated in the people as well as the government's direct measures to cope 

with the pandemic can be confirmed. Moreover, great effect of trust in the government can vary 

depending on the intensity of non-pharmaceutical measures and the stage of the spread of the 

pandemic. Weak-intensity measures such as wearing a mask are likely to be implemented in the early 

stages of the pandemic, and the higher the government's trust, the higher the compliance with weak-

intensity measures. As a result, it can reduce the increase in the number of deaths caused by the 

pandemic. 

Third, suppression measures, which directly affect people's movement and daily life, have a 

negative relationship with total deaths. The interaction effect between suppression measures and 

trust in government has been confirmed only in reducing new deaths, but the direct relationships 

with both total and new deaths have been strongly supported.   

Suppression measures, which are more intense in constraints than mitigation ones, were mainly 

implemented when the spread of the pandemic reached its peak. In the annual analysis, suppression 

measures scored the highest in 2021, at the peak of COVID-19. Since this was the period when health 

risks were the most serious, people naturally complied with the government's strong deterrence 

measures regardless of whether they had trust in the government. Thus, the direct effect of 

suppression measures was positive according to these situational conditions. The results of this 

analysis emphasize that strong deterrence policies are inevitably used during the period of rapid 

spread of the pandemic, and the effects of such measures are also positive. 

The above analysis results, suggest that the overall effectiveness of OECD countries' measures 

to respond to the COVID-19 pandemic is limited, but trust in the government directly or indirectly 

affects the number of deaths. Therefore, how the government gains people’s trust can act as an 

important environmental condition in overcoming the crisis in a time of health disaster. Additionally, 

the effectiveness of each measure may be differentiated by the period of the pandemic, and the 

mechanism of effectiveness may vary. Trust in government may reduce the side effects of weak 

measures at the beginning of the pandemic, but at the pandemic’s peak of the pandemic, the direct 

effect of strong measures may be even greater. The government needs to establish a differentiated 

response strategy according to the timing and spread of the pandemic, and the degree of public trust 

in the government. 

This study has several limitations. First, the classification of the timing of the analysis was 

excessively simple. Responses to COVID-19 can vary sensitively on a monthly or daily basis as well 

as on an annual basis. Therefore, the change in government response can be accurately grasped by 

further subdividing and analyzing the period of the pandemic. This study had the limitation that 

elaborately analyzing the government's response during the COVID-19 period was insufficient 

because variables other than the government's response were provided annually. 

Next, vaccination was not considered. The situation before and after vaccination may show 

differences with regard to the effectiveness of non-pharmaceutical measures, but our analysis did not 

reflect this. Finally, inverse causality must be considered. This study assumed a causal relationship 

between the strictness of the government measures and the number of deaths, but some studies have 

found an inverse causal relationship between the number of deaths and government measures [9]. In 

other words, as the number of deaths increases, the strictness of the government's NPIs becomes 

stronger. Additionally, a study found that government trust increases when the number of deaths 

from COVID-19 decreases [21]. Future studies must verify the inverse causality between these 

government measures and the number of deaths. 
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Appendix A 

Table A1. Factor Analysis. 

Component Suppression Mitigation 

Facial Coverings .409 .748 

Restrictions on Internal Movement .787 -.002 

International Travel Controls .807 -.056 

Public Information Campaigns -.239 .858 

Cancel Public Events .945 .026 

Restrictions on Gatherings .876 .068 

Stay-at-Home Requirements .873 .055 

Workplace Closures .933 .139 

Note: Extraction Method: Principal Component Analysis; Rotation Method: Varimax with Kaiser Normalization; 

Rotation converged in 3 iterations. 
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