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Abstract—Social media operated by hospitals plays a
significant role during the COVID-19 pandemic. However, the
hospitals' effort to engage their followers during the pandemic
is understudied. The study aimed to identify the hospitals'
frequency post in their Instagram account and the engagement
rate before and during the COVID-19 pandemic. The study
observed the activities through the Instagram posts of each
hospital. The observation was conducted using a cross-sectional
review of the hospital-related activities of 19 Instagram accounts
owned by the hospitals across Depok City, Indonesia. Further,
to measure the engagement rate, the period of the posts was
limited from January to June 2020. The rate was calculated by
dividing the total number of likes by the total number of
followers’ times the number of posts times the probability of
followers viewing the posts; then multiplied by 100%. The Mann
Whitney U test was employed to determine the significant
difference in the daily Instagram posts and the engagement rate
before and during the pandemic. The study showed that 15
hospitals increase Instagram activities during the pandemic,
and eight hospitals (42.11%) showed a significant increase
compared to the pre-pandemic period. Besides, the results
revealed that nine hospitals (47.37%) increased the engagement
rate. Meanwhile, about 40% of the samples increased the
frequency of post and engagement rates. However, few
hospitals, primarily publicly owned hospitals, need to improve
the posts and the engagement rate.

Keywords—social media, Instagram, hospital, engagement rate,
pandemic

1. INTRODUCTION

Coronavirus Disease (COVID-19) is continuing its spread
across the world, with over 18 million confirmed cases in 215
countries. Nearly 700,000 people have lost their lives,
including the Indonesians [1]. With more than 110 thousand
cases on August 1, 2020, Indonesia becomes a country with
the highest number of COVID-19 among ASEAN countries
[2], [3]: In terms of mortality rate, Indonesia continues to
break the record, which was 4.7%, higher than the global
average (3.8%) [2].

COVID-19 has influenced not only people's health but
also various aspects of life. SARS-Cov-2, another name of the
virus, spread from human to human through direct contact,
droplet, and air (airborne) [4]. Preventive measurements, such
as physical distancing, should be maintained to break the
transmission chain. Therefore, social, business and
educational activities are conducted online. For example, in
the educational context, the government has issued guidance
for the school's management to organize online learning or
known as studying from home [5], [6]. Meanwhile, in business
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activities, according to a survey conducted by Rakuten
Insight, 33 percent of the research respondents claimed that
during the pandemics, all purchases they have made by May
2020 were conducted online [7].

During the lockdown, online activities, including the
utilization of social media, have increased [8]. The users grew
by more than 10 percent over the past year, taking the total
global to 396 billion by the start of July 2020 [9].
Unfortunately, the use of social media during the pandemic
has an adverse effect. Social media enables people to share or
cause misinformation related to COVID-19. World Health
Organization reported that there was an infodemic condition
in which the over-abundance of information (either accurate
or inaccurate) has caused difficulty for people to find
trustworthy resources and reliable guidance related to the
pandemic [10]. An amount of research has identified the
association between the use of social media as an information
source and the individuals' condition during the pandemic. A
study in Taiwan showed that the Internet was significantly
associated with poorer psychological well-being for non-
health-care workers [11]. Another study performed in Iran
revealed that social media played a crucial role in spreading
anxiety about the COVID-19 outbreak [8].

Nevertheless, it cannot be refused that social media has
several benefits during the pandemic. The government and the
healthcare authorities can utilize it to update the news and
spread scientific discoveries related to the virus [12]. A study
in Taiwan found that non-healthcare workers receiving
information about COVID-19 from the medical staff had
better psychological well-being [11]. Thus, hospitals, as one
of the healthcare institutions, should take the role of spreading
accurate information about the virus and other related news
through social media.

In the preliminary study, we found that 20 of 23 hospitals
in Depok City have an Instagram account. We found that
hospitals have utilized social media to deliver information
about COVID-19, such as diagnosis and prevention.
However, research that focused on identifying the hospital's
social media performance during the COVID-19 pandemic is
rarely found. Therefore, this study aimed to determine the
hospital's Instagram activity and engagement rate before and
during the pandemic of COVID-19 in Depok City, Indonesia.
Hospital's Instagram activities in this study were described by
calculating the Instagram posts from each account.
Engagement rate is defined as a metric that measures the level
of the audiences' involvement in the form of comments,
shares, and likes [13]. The engagement rate on social media is



a crucial metric to measure follower's interaction with the
content that is being posted [14]. Measuring the engagement
rate might help companies to identify the followers' interests.
In addition to that, the present study was expected to describe
the hospitals' social media performance changes before and
during the pandemic. The results can be used by the
stakeholders to disseminate information related to COVID-19
and other relevant information.

II. METHOD

A. Study Design

A cross-sectional review of the hospital-related activities
on Instagram has been performed for the study. The hospitals
include all the registered hospitals in the Depok City Health
Department. In the present study, there were 23 hospitals
selected. Further, the focus of the research was on the
hospitals' Instagram activities. Referring to the preliminary
investigation, Instagram was the most used social media by
hospitals in the city. Out of 23 hospitals, 20 have an Instagram
account (86.96%), 15 have a Facebook account (65.22%), and
11 have a YouTube account (47.83%). However, one of the
selected hospitals never posted anything on their Instagram
account. Hence, the samples of the present study were 19
hospitals. Among the samples, two were owned by the
government, four by social and educational (university)
institutions and the rest were by private companies. The
Instagram account of each hospital was browsed by typing the
hospital's name. Each of them was confirmed by matching the
address of the hospital written on the Instagram page with the
original address listed in the Depok Health Profile.

B. Data Collection

The number of likes for each hospital between
January and June 2020 was used as the data. The daily
Instagram engagement rate was calculated by adopting a
formula proposed by Arman and Sidik (2019). It was
measured by dividing the total number of likes by the total
number resulted from the full followers times the number of
posts times the probability of the followers to see the posts.
The result was multiplied by 100%.

£ Li
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Where:

Er = Engagement rate

Li = Total Like

n = Total posts

P = probability for followers to see posts

F = Total followers

C. Statistical Analysis

The descriptive statistics were performed to compute the
average number of the daily posts and the engagement rate
percentage rate of each hospital's Instagram account. Further,
the Mann Whitney U test was employed to determine the
significant difference in the daily Instagram posts and the
engagement rate before and during the pandemic. The period
before the pandemic was before the announcement of the
confirmed first case in Indonesia (January 01, 2020 — March
01, 2020), and the pandemic period started from the date of
the first detected and reported case (March 02, 2020). The data
were analyzed using a statistic software.

III. RESULTS

A. Percentage of Instagram engagement rate among
sampled hospitals

Table 1 showed the percentage of Instagram engagement
rates of Hospitals across Depok City. We found that most
Instagram account of hospitals in Depok City has a high
quality of engagement rate based on the standard (n= 15,
78.95%). Only one hospital has a good quality of Instagram
engagement rate (5.26%), and three hospitals have a low
quality of Instagram engagement rate (15.79%). The standard
of quality of engagement rate is also adopted from a previous
study and can be seen in Table 2.

TABLE L PERCENTAGE OF INSTAGRAM ENGAGEMENT RATE OF
HOSPITALS ACROSS DEPOK CITY PERIOD JANUARY 01, 2020 — JUNE 30,
2020

Followers | Post | Like | %ER | Quality
or ER
Privatehospl 15929 854 | 12569 | 0,09 Low
Privatehosp2 10772 182 | 9359 4,717 Low
Privatehosp3 1362 121 2229 13,53 High
Privatehosp4 2029 82 3156 | 18,97 High
Privatehosp5 3306 99 2441 7,46 Good
Privatehosp6 2441 58 2867 | 20,25 High
Privatehosp7 2779 59 1720 | 10,49 High
Privatehosp8 1111 22 301 12,31 High
Privatehosp9 3548 88 5022 | 16,08 High
Privatehosp10 1208 119 | 3947 | 27,46 High
Privatehospl1 1593 46 1658 | 22,63 High
Privatehosp12 242 103 1277 | 51,23 High
Privatehosp13 839 5 70 16,69 High
Socialhospl 1024 425 | 4931 | 11,33 High
Socialhosp2 18003 247 | 35439 | 7,97 High
Socialhosp3 4063 89 3316 9,17 High
Socialhosp4 1597 3 33 6,89 High
Publichospl 610 50 2470 | 80,98 High
Publichosp2 468 0 0 0,00 Low
TABLE II. INSTAGRAM ENGAGEMENT RATE STANDARD
Number of Range of ER Quality of ER
followers

<5K <7.58 Low

7.58 —8.58 Good

>8.58 High

SK-20K <4.98 Low

4.98 -5.98 Good

>5.98 High

B. Hospital Instagram Activity before and during the
pandemic

Figure 1 showed a trend towards an increasing number of
posts after the pandemic compared to the period before the
pandemic. Table 3 showed that more than 75% of hospital
Instagram (n= 15, 78.95%) showed an increase in the average
number of posts per day during the pandemic compared to the
pre-pandemic period, and only three hospitals Instagram
experienced a decrease in Instagram activities during
pandemic compared to the pre-pandemic period. One
hospital's Instagram activity showed no average One
hospital's Instagram showed no change in average activity
during the pandemic compared to the pre-pandemic period.
However, from 15 hospitals that experienced an increase of
Instagram activity during the pandemic, only eight hospitals
(42.11%) showed a significant increase in Instagram activity
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during pandemic compared to the period pre-pandemic
period.

Before COVID-19 During COVID-19
i Pandemic

Pandemic
(1 Jan - 1 Feb 2020) (2 Feb - 30 June 2020)

2020 &
2020
2020 '
2020
2020 £
2020 &
2020
2020
2020
2020
2020
2020
2020
2020
2020

2020
2020
2020
2020
2020
2020
2020

14/05/

16
23,
30,
13/
20,
12
19
26,
16,
23,
30,

09,
06,
27,
05,
02
09,
07,
21
28,
04,
11
18,
25,

s PrIVETENOSP] s Privatehosp2 Socialhosp1 Privatehosp3 e Socialhosp2
Privatehospd e Privateh0spS e Privatehosp6 e Privatehosp7 e Socialhosp3

s PrIVAtENOSPS  cmmn PriVAtEN 0SPY s Privateh osp10 Privatehospll Privatehosp12
Publichospl Privatehosp13 Socialhospd e Publichosp2

Fig. 1. Hospital’s Instagram post frequency before and during COVID-19
Pandemic

TABLE IIL STATISTICAL TEST OF HOSPITAL’S INSTAGRAM POST
FREQUENCY BEFORE AND DURING COVID-19 PANDEMIC
Mean Mean rank
Before During Before During Vapllle
pandemi pandemic | pandemi pandemic

Privatehospl 1.80 6.15 44.98 114.95 0.000*
Privatehosp2 0.79 1.11 71.00 101.83 0.000*
Privatehosp3 0.74 0.63 99.05 87.69 0.127
Privatehosp4 0.30 0.53 85.45 94.55 0.154
Privatehosp5 0.33 0.65 77.52 98.55 0.004*
Privatehosp6 0.25 0.36 87.08 93.73 0.293
Privatehosp7 0.25 0.36 78.37 98.12 0.002*
Privatehosp8 0.00 0.18 85.50 94.52 0.011*
Privatehosp9 0.07 0.69 66.90 103.90 0.000*
Privatehosp10 0.56 0.70 83.06 95.76 0.073
Privatehosp! 1 0.41 0.17 103.11 85.64 0.002*
Privatehosp12 1.07 0.31 108.94 82.71 0.000*
Privatehosp13 0.02 0.03 90.98 91.76 0.712
Socialhosp1 0.44 3.29 38.93 118.00 0.000*
Socialhosp2 1.23 1.42 84.61 94.97 0.192
Socialhosp3 0.34 0.56 84.20 95.18 0.117
Socialhosp4 0.00 0.02 90.00 92.26 0.216
Publichospl 0.05 0.39 83.18 95.69 0.009*
Publichosp2 0.00 0.00 91.50 91.50 1.000

& % p-value < 0.05 by Mann Whitney test

C. Hospital Instagram engagement rate before and during
the pandemic
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Fig. 2. Hospital’s Instagram daily engagement rate before and during
COVID-19 Pandemic

Figure 2 showed a trend towards a fluctuate daily
engagement rate in hospitals’ Instagram before and during
COVID-19 pandemic. Table 4 showed 13 (68.42%) hospitals
experienced an increase in the average daily Instagram
engagement rate during pandemic compared to the pre-period
epidemic. However, an average daily Instagram rate
decreased in four (21.05%) hospitals and remained stagnant in

two (10.53%) hospitals during pandemic compared to the pre-
pandemic period. Out of 19 hospitals, 9 (47.37%) hospitals'
Instagram engagement rate showed a significant increase
during pandemic compared to the pre-pandemic period.

TABLE IV. STATISTICAL TEST OF HOSPITAL’S INSTAGRAM DAILY
ENGAGEMENT RATE BEFORE AND DURING COVID-19 PANDEMIC
Mean Mean rank
Bejfure. A/:ter ) Bejfore. Du:ing_ v fl_ue
p p ic | p p ic
Privatehospl 1.03 0.97 95.86 89.30 0.428
Privatehosp2 1.24 3.32 75.34 99.64 0.002*
Privatehosp3 8.05 6.47 100.35 87.04 0.085
Privatehosp4 2.63 6.25 83.86 95.35 0.071
Privatehosp5 3.00 3.31 79.62 97.49 0.015*
Privatehosp6 3.93 6.19 86.52 94.01 0.240
Privatehosp? 1.29 3.72 77.61 98.50 0.001*
Privatehosp8 0.00 1.23 85.50 94.52 0.011*
Privatehosp9 0.43 6.83 66.70 104.00 0.000*
Privatehosp10 8.55 10.34 85.46 94.55 0.202
Privatehospl 1 7.25 3.07 103.39 85.51 0.002*
Privatehosp12 19.36 9.11 107.06 83.66 0.000*
Privatehosp13 0.31 0.31 91.00 91.75 0.720
Socialhosp1 4.50 11.03 56.16 109.32 0.000*
Socialhosp2 3.03 6.98 71.04 101.81 0.000*
Socialhosp3 1.71 421 81.91 96.33 0.042*
Socialhosp4 0.00 0.17 90.00 92.26 0.216
Publichospl 1.34 16.31 82.93 95.82 0.009*
Publichosp2 0.00 0.00 91.50 91.50 1.000

a.

* p-value < 0.05 by Mann Whitney test

IV. DISCUSSION

The present study showed that 75% of the hospitals
increased their online activities during the pandemic. A
survey performed to more than 25 thousand of samples
showed the same pattern in which Instagram usage increased
by 40% in the mid-phase of the pandemic [15]. Other than
that, Facebook, and YouTube are two other media that
experienced an increase, 27.0%, and 15,3%, respectively, in
the United States during the pandemic [16]. Maintaining
physical distancing is the key to prevent the spread of the
disease. Therefore, most countries implemented lockdown or
partial lockdown in which people were obliged to work and
study from home. The condition influenced the use of social
media and the way the business market sells its products.

Although some hospitals' Instagram accounts experienced
a significant increase in the engagement rate, more than half
of them decreased. A similar study found that Instagram
accounts for food and beverages, influencers, a non-profit
organization, sports teams, educational, and software sectors
that have declined since the beginning of the pandemic [17].
As a result, most hospitals made more frequent posts on
Instagram, causing the engagement rate to go down. When
the company posted less frequently, each post has a better
chance on earning impressions and has a higher per-post
performance [17].

Social media has several advantages for healthcare and
health professionals. For example, it can be the media for
networking and education, for providing patient care and
education, for organizing public health programs and
healthcare promotion [18]. In particular, during the
pandemic, social media has taken a significant role in sharing
the information; and it influenced the people's interaction and
responses [12]. In the Indonesian context, social media is
expected to be a tool for rectifying the misinformation
regarding the virus [19]. Different from the previous
pandemic, the transfer of knowledge related to diseases
should be performed through direct communication, such as
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a home visit by health volunteers or posters [20]. Besides,
with the help of technological advances, the transfer can be
carried out through social media. It was particularly useful to
minimize direct contact between the communicators and the
communicates, leading to the diminishing of the virus
transmission.

In the business context, Instagram has a significant,
positive effect on consumer trust which in turn, these
conditions can have positive implications for purchase
intensity [21]. Another study also stated that Instagram is an
effective medium in advertising to be able to increase
consumer relationships with certain product brands [22]. In
addition, one study also stated that there is a role for the key
opinion leader in shaping consumer confidence in the
products or services offered on Instagram where this has a
positive effect on the intention to buy or use the product or
service [23].

In addition, engagement was evident in the number of
shares and reposts by the followers. We suggested that shares
and reposts number for each post be included in further
research. Besides, the measurement of the engagement rate of
other social media owned by hospitals can be taken into
consideration. It will be useful to identify the best media to
use by the hospital industries.

V. CONCLUSION

About 40% of the hospitals' Instagram accounts showed a
significant increase both in the post frequency and the
engagement rate during the pandemic. However, several
hospitals, especially the public ones, need to increase these
aspects. Increased social media activities are expected to
enhance the people's general knowledge about COVID-19,
allowing to improve the compliance behavior of the people
related to the health protocol during the pandemic. The
hospitals' social media is also expected to be a marketing tool
to inform and promote health services since people cannot
directly access the hospital due to the lockdown. Besides, the
hospitals also need to increase their social media engagement
rate by creating more engaging content for the public and
adjusting the posting time to the changes of the society
because they have to work and study from home.
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