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Abstract: Introduction: The social distancing plan is one of the ways that was implemented for management of COVID-
19 pandemic. This study aimed to evaluate the effect of the social distancing on reducing the daily new cases
and deaths from COVID-19. Methods: In this cross-sectional study, the data of daily new cases and daily deaths
were collected from 15/02/2020 to 19/04/2020. Changes in the level and trend of daily new cases and daily
deaths before and after the implementation of social distancing plan were evaluated using interrupted time
series (ITS) analysis in STATA software. Results: The post-intervention trend had a decrease of 102 new cases
per day and 7 new deaths per day compared to the pre-intervention trend (p < 0.001). Moreover, in the post-
intervention period, the daily new cases had a decrease of 58 new cases per day and 2 new deaths per day (p <
0.001). Conclusion: It Could be concluded that social distancing plan directly affects the new daily cases and
new daily deaths.
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1. Introduction

An outbreak of pneumonia with unknown etiology occurred

in late December 2019, in Wuhan city, China (1). On Jan

12, 2020, the causative agent of Wuhan pneumonia was tem-

porarily called Novel Coronavirus-2019 (2019-nCoV) by the

World Health Organization (WHO) and the resulting disease

was named COVID-19 (2). On 19 February 2020, Iran re-

ported its first confirmed cases of SARS-CoV-2 infection in

Qom. Raoofi et al. reported the timeline of Iran’s gover-

nance measures (figure 1) after the official declaration of the

COVID-19 epidemic in Iran (3). Social distancing plan is one

of Iran’s governance measures, which was implemented on

25 March, 2020. Detailed data on the effectiveness of non-
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pharmaceutical interventions (NPIs) are still limited; there-

fore, conducting public health studies for studying their ef-

fect on COVID-19 incidence is necessary. Agarwal et al. stud-

ied COVID-19 pandemic and its societal impact and found

that race, culture, level of education, and socio-economic

status have a major impact on disease outbreak (4). Recently,

Pan et al. reported in JAMA, the epidemiological effects of

NPI implementation throughout the COVID-19 epidemic in

Wuhan, and found that use of multidimensional NPIs had

contributed to control of the COVID-19 outbreak in Wuhan

(5). Since, COVID-19 outbreak is a serious threat to pub-

lic health and healthcare personnel universally, it seems es-

sential to control the burden of disease through adoption

and implementation of proper policies including social dis-

tancing, isolation of COVID-19 patients, and quarantine op-

eration (6). The primary aim of social distancing plan in

Iran was to decrease the daily new cases and deaths due to

COVID-19 outbreak. It was expected to prevent the collapse

of the healthcare system as happened in Italy, Spain, India,

and United Kingdom (7-9). Based on the above- mentioned

points, this study aimed to evaluate the effect of the social

distancing on reducing the number of daily new cases and
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deaths due to COVID-19.

2. Methods

2.1. Design and study population

This is a descriptive-analytical study, which has been per-

formed longitudinally. We performed a quasi-experimental,

interrupted time series (ITS), as a strong quasi-experimental

design to detect immediate and longitudinal changes in

COVID-19 daily new cases and deaths in Iran, before and af-

ter the social distancing plan. ITS was applied to evaluate

the effects of health interventions, ITS is a powerful and in-

creasingly popular design for evaluating public health inter-

ventions (10-13). However, it is difficult to fully account for

all the biases that might have impacted the COVID-19 daily

new cases and deaths in Iran in ways not related to social dis-

tancing policy. Autocorrelation condition effect should also

be considered when performing this plan: autocorrelation is

usually present in the time series data and it is defined as the

correlation between the response variable at time t and the

response variable at times t-1 and t-2 (13).

2.2. Data Sources and data setting

The daily new cases and deaths were obtained from govern-

mental websites and European center for disease prevention

and control between March 21 and April 20, 2020 (14). In the

present study, the response variable was daily new cases and

daily deaths, the explanatory variable was time (setting day 1

as the first COVID-19 diagnosed case), the intervention vari-

able was social distancing plan in Iran, which was carried out

on 25 May 2019 (setting 0 as the period without social dis-

tancing between February 15 and March 28, 2020 and 1 as

the period with social distancing between March 29 and April

19, 2020) and interaction between time and social distancing

plan.

2.3. Statistical methods

We applied ITS analysis to assess both the immediate-level

changes as well as changes in the trend of the daily new cases

and deaths before and after the intervention. Moreover, we

created the scatter plot of new daily cases and new deaths

over time to visually inspect our data and examine whether

there was a social distancing plan effect. Autocorrelation was

evaluated through visual detection of the plot of the resid-

uals vs. time, using Durbin-Watson test (15). P-value less

than 0.05 was considered to indicate statistical significance.

STATA version 14 was used for our data analysis. The seg-

mented regression models are fitted in the form of the least-

squares regression line. It is assumed that there is a linear re-

lationship between the time and the response variable inside

each segment (11).

3. Results

The impact of the social distancing plan on daily new cases

in Iran was reduction in both new daily cases and new death

rates.

3.1. The Impact of social distancing plan on
daily new cases

The results of segmented regression for the response vari-

able of daily new cases demonstrated that daily changes in

the number of new cases were significant compared to before

implicating social distancing plan (Coef. = 43.6, 95%CI: 36.7

- 50.6; p <0.001). Furthermore, on the day after the interven-

tion, an increase of 1478 cases was observed in the number of

new cases (Coef.= 1478.8, 95%CI: 1132.9 – 1824.8; P<0.001).

The post-intervention new cases trend had displayed a de-

crease of 102 cases per day compared to the pre-intervention

trend (Coef.= -102.4, 95%CI: -116.4 – -88.3; P<0.001). More-

over, after the intervention, daily new cases had a decrease of

58 cases per day (Coef.= -58.7, 95%CI: -70.4 – -46.9; P<0.001).

Figure 2 displays the distribution of COVID-19 daily new

cases in Iran before and after the implementation of social

distancing plan from February 15, 2020 to May 3, 2020.

3.2. The Impact of social distancing plan on
daily new deaths

The results of segmented regression for the Impact of social

distancing plan on daily new deaths in Iran demonstrated

that daily changes in the new deaths were statistically signif-

icant compared to before the social distancing plan imple-

mentation (Coef.= 4.8, 95%CI: 3.9 – 5.7; p<0.001). On the next

day after the intervention, an increase of about 8 cases was

observed in new deaths, which was not significant (Coef.=

7.9, 95%CI: -13.9 – 29.9; p=0.471). The post-intervention new

deaths trend showed a decrease of 7 cases per day (com-

pared to the pre-intervention trend). Decrease in the rate

of new deaths after intervention was significant (Coef.= -7.2,

95%CI: -8.1 – -6.2; p<0.001). Moreover, after the interven-

tion, the daily new deaths had a decrease of 2 cases per day,

which was statistically significant (Coef.= -2.3, 95%CI: -2.6 –

-1.9; p<0.001). Figure 2 displays the distribution of COVID-

19 daily deaths in Iran before and after the social distancing

plan implementation.

4. Discussion

This study was conducted to answer this question: Was social

distancing policy effective in controlling COVID-19 in Iran?

Results of an interrupted time series analysis proved that so-

cial distancing plan was significantly effective in reducing the

total number of the new daily cases and the new deaths in

Iran. As depicted in the results section, daily change in the

number of new cases and new deaths was increasing before
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the implementation of social distancing plan. Furthermore,

the trend of daily new cases after the intervention displayed

a decrease of 102 cases per day. Also, the trend of new death

cases showed a decrease of 7 case per day, on average (com-

pared to the pre-intervention trend). The reasons for this

achievement can be the implementation of social distancing

as well as the increase in the knowledge levels of individuals.

Therefore, social distancing plan seems to be effective in re-

ducing the spread of COVID-19. The primary goal of social

distancing plan is to reduce physical contact between indi-

viduals and prevent person-to-person spread of the disease

(3). Use of non-pharmaceutical public health interventions

such as isolation, quarantine, social distancing, and commu-

nity containment to control infectious disease outbreaks is

effective enough to slow down the spread of the virus (2, 16).

In a study by Priyadarsini et al., social distancing was intro-

duced as a key factor that could suppress the viral spread

directly or indirectly (17). As demonstrated in the results

section, social distancing plan implementation had a signifi-

cant effect on the number of new daily cases and new death

cases. There are several studies published in a short time

span, indicating the importance of social distancing mea-

sures. The same finding has been reported in others’ re-

searches, a study conducted by Medeiros de Figueiredo et al.

(18), which had evaluated the impact of lockdown on COVID-

19 incidence and mortality in Chinese provinces (Hubei and

Guangdong) using ITS model, showed that social distancing

measures were effective in reducing the incidence and mor-

tality rates. In another ITS model study by Siedner et al. (19),

the mean daily COVID-19 growth rate decreased after imple-

mentation of the first statewide social distancing measures. It

is essential to mention that although social distancing seems

to have been effective in controlling COVID-19 in Iran, there

are socio-economic challenges associated with this mecha-

nism. Since this plan closes some jobs and reduces work-

ing hours, it can lead to significant productivity losses in the

economy in the long run. According to the global epidemic

scenario, gross domestic product (GDP) can be reduced by

2.5 percent and 1.8 percent in developing countries and in in-

dustrialized countries, Respectively (20). On the other hand,

the closing of schools and the cessation of basic education

can cause damage in terms of improving the level of basic

knowledge in the long run. Thus, many public policymakers

may face the challenge of cost-effectiveness of social distanc-

ing policy. Finding cost-effective mechanisms in controlling

the disease was a key step before the coronavirus vaccine was

discovered. As evident in the obtained results, the trend of

new daily cases and new daily deaths was decreasing after

the implantation of social distancing plan. Therefore, it can

be concluded that the social distancing plan directly affected

the daily new cases and daily new deaths, resulting in a de-

cline in the rates of COVID-19 cases. Furthermore, formulat-

ing appropriate policies, such as social distancing, and im-

plementing them seem to be necessary to slow the spread of

infection. Thus, social distancing can be used as an effective

strategy to save lives and slow the spread of COVID-19.

5. Limitations

It should be noted that this study has some limitations. First,

researchers had to use daily new cases data of the disease due

to a lack of data on the incidence and prevalence. Second,

due to the lack of a comparable control group, the effect of in-

tervening variables and other unobservable variables on the

trend of new cases was not controlled. Furthermore, the in-

terrupted time series design defines a simple pre-post com-

parison that cannot provide information about the various

mechanisms leading to the changes.

6. Conclusion

The results of our analysis showed that the trend of daily new

cases of COVID-19 and the resulting deaths was decreasing

since the implementation of social distancing plan in Iran. In

other words, social distancing plan has been effective in con-

trolling this disease. However, such a plan can lead to eco-

nomic and social challenges. It is suggested that further stud-

ies examine the effectiveness of the social spacing scheme

by controlling the intervening variables. Studies on the cost-

effectiveness of this policy can also provide valuable insight

regarding its usefulness.
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Figure 1: Chronological timeline of Iran’s measures after COVID-19 outbreak.

Figure 2: Coronavirus daily new cases (left) and deaths (right) before and after the implementation of social distancing plan in Iran.
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