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Background: The emergence of COVID-19 pandemic has not only shaken the global health sector, but also almost
every other sector, including economic and education sectors. Newspapers are performing a significant role by
featuring the news of COVID-19 from its very onset. The temporal fluctuation of COVID-19 related key themes
presented in newspaper articles and the findings obtained from them could offer an effective lesson in dealing
with future epidemics and pandemics.

Aim and method: This paper intends to develop a pandemic management framework through an automated
content analysis of local newspaper coverage of COVID-19 pandemic in Bangladesh. To fulfill the aim, 7,209
newspaper articles are assembled and analyzed from three popular local newspapers named “bdnews24.com”,
“New Age”, and “Prothom Alo English” over the period from January 1, 2020 to October 31, 2020.

Results: Twelve key topics are identified: origin and outbreak of COVID-19, response of healthcare system, impact
on economy, impact on lifestyle, government assistance to the crisis, regular updates, expert opinions, pharma-
ceutical measures, non-pharmaceutical measures, updates on vaccines, testing facilities, and local unusual ac-
tivities within the system. Based on the identified topics, their timeline of discussion, and information flow in each
topic, a four-stage pandemic management framework is developed for epidemic and pandemic management in
future. The stages are preparedness, response, recovery, and mitigation.

Conclusion: This research would provide insights into stage-wise response to any biological hazard and contribute
ideas to endure future outbreaks.

1. Introduction and other associated environmental circumstances could influence any

pandemic outbreak negatively and expedite to induce new epidemics

Since its first appearance in December 2019 in China, Novel Coro-
navirus (SARS-COV-2) within a few months has spread all over the world
via human-to-human interactions and exposed surfaces [1, 2]. In March
2020, the World Health Organization (WHO) declared COVID-19
epidemic as a global pandemic. This pandemic has already been recog-
nized as a biological disaster causing widespread human, social, and
economic damages [3].

In the last century, the world experienced many more such events like
Seasonal Dengue, Malaria, Diphtheria, Plague, Foot-and-Mouth Disease,
Bird Flu, Swine Flu, HIN1 Influenza, Cholera, Ebola, SARS, Zika, and
Yellow Fever [4]. Along with these incidences, the global healthcare
system has passed through gradual challenges and broader
socio-economic consequences have occurred, both in the short and long
run [5, 6, 7]. Climate change, alteration in biodiversity, lifestyle shifts,
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frequently [8, 9, 10]. Therefore, it is important to develop adequate
disaster management strategies under a systematic framework to combat
any epidemic and pandemic.

WHO [11] has briefly pointed out the four segments of such disaster
management framework focusing on the healthcare system: Mitigation,
Preparedness, Response, and Recovery. For competent management of
any biological disaster, adequate measures should be undertaken to
reduce the risk before the appearance of disaster (mitigation); a
nation-wide well-equipped healthcare system has to be prepared before
the disaster (preparedness); an emergency response system requires to be
developed for immediate action when the disaster prevails (response);
and strategies have to be formed so that the system can bounce back from
the crucial stage and diminish the long term effects of the disaster (re-
covery). But the jolt of any pandemic is not only limited to the healthcare
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system but also on diverse sectors, evidenced from the most recent
COVID-19 [12,13]. Therefore, learning from COVID-19 pandemic can
help to prescribe strategies under these four broader segments as well as
to build up a pandemic management framework to fight any similar
future emerging pandemic.

Since the initial period of COVID-19 pandemic outbreak, local, na-
tional, and international newspapers and news portals are playing an
indispensable role by presenting regular updates on the pandemic, local
and global interventions to prevent the pandemic, quality and critiques of
the healthcare system, experts' opinions on the pandemic, and so on [14,
15]. Dissemination of such information through newspaper can
contribute to guide the pandemic's status by sharing the views of all
stakeholders on a single platform and engaging criticisms [9, 16].
Moreover, common people cannot easily perceive the knowledge of ep-
idemics and pandemics. The local newspaper coverage acts as the most
substantial information source for the people, through covering the
whole phenomenon and aids to build up local capacity [17]. Therefore,
reviewing and investigation of the appeared themes and contents in the
newspaper about the pandemic and their timeline of discussions can
provide insights for the policymakers and stakeholders to interpret the
diversity of information flow and take necessary actions whenever
demanded. The structural content analysis of newspaper articles can
support in this regard. This method has formerly been employed in many
fields such as research on climate change and global warming, environ-
mental issues, ecological analysis [9, 18, 19, 20]; political analysis [21];
education sciences [22]; and tourism crisis [23]. This method enables to
formulate topics independently by evaluating the newspaper contents
and exploring the variation of contents over time [22, 24]. Furthermore,
investigating the diversity of contents in newspaper articles via structural
topic modeling (content analysis) can help to grab a stronger under-
standing of the dynamic aspects of pandemics, including its social, po-
litical, and economic implications [25]. By assembling these information,
it is possible to develop a pandemic management framework incorpo-
rating various strategies for aiding the situation.

Until now, COVID-19 has blazed in 213 countries around the world
while the state of outbreak differs from nation to nation [26]. Despite the
number of confirmed cases is continually growing worldwide, a sharp
rise has been shown in developing countries with time. Bangladesh, a
developing country, has become one of the leading twenty countries in
terms of total number of confirmed cases, containing approximately 14%
cases of South-East Asia [26, 27]. After the first detection of COVID-19
case on March 08, 2020, a total of 0.55 million confirmed cases and 8,
502 deaths have been recorded in Bangladesh till March 12, 2021.

In the last twenty years, Bangladesh has confronted more than thirty
epidemic outbreaks at various scales. COVID-19 (2020-21), Dengue
(2000-2020), Chikungunya (2017-2018), Diphtheria (2017), Avian
Influenza (2008-2012), Nipah Virus (2004), and Acute Neurological
Syndrome (2001-2002) are some major epidemics documented in this
country [15, 28]. Dengue and Chikungunya were responsible for around
0.15 million reported cases over their infection period in Bangladesh
[29]. COVID-19, the most recent pandemic, has already broken all past
records [28]. The news of these outbreaks is publishing in the local
newspapers covering the national and international contexts. Therefore,
investigations of newspaper coverage of COVID-19 can support to
ascertain the effective way-out strategies to manage similar pandemic
situation.

In light of the preceding context, this research aims to develop a
pandemic management framework through an automated content anal-
ysis of local newspaper coverage of COVID-19 in Bangladesh. First, we
have identified COVID-19 related key topics, their associated messages,
and their timeline of discussion through automated content analysis of
local newspaper articles of Bangladesh. Thereafter, a pandemic man-
agement framework has been developed with potential strategies based
on the findings of content analysis. Such objective research based on
computer-assisted algorithms using data from newspaper articles on
pandemic crisis is limited in Bangladesh as well as in the world. As a
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result of such investigation, issues like response of the entire system to
tackle the pandemic, the impact of pandemic, the interventions carried
out to alleviate risks, and the capacities to tackle future epidemics could
come to the light. Hopefully, this paper would invite more discussions on
the pandemic crisis and support the policymakers to select the time
demanding and subject-specific measures to deal with the pandemic
situation.

2. Methodology

In this research, newspaper articles have been collected from three
leading, pioneer, and familiar national newspapers of Bangladesh, named
“bdnews24.com”, “New Age”, and “Prothom Alo English”. Among them
“bdnews24.com” and “Prothom Alo” are available both in Bangla and
English; whereas, “New Age” is published only in English. As the web-
portals of these newspapers are well-organized, it is comparatively
easier to sort out the relevant newspaper articles and accumulate the data
of pertinent articles from the portals through web scraping technique.
These advantages have also influenced to select these three newspapers
for this research. The keywords ‘coronavirus’, ‘COVID-19’, ‘pandemic’, or
‘corona’ have been employed to sort out an overall of 13,482 newspaper
articles from the databases of the three selected newspapers over the
period of January 1, 2020 to October 31, 2020. The data have been
collected from January 1, 2020, because the newspapers of Bangladesh
led to cover the news of the outbreak of COVID-19 from the beginning of
January 2020. The unstructured data from the newspaper articles have
been assembled and structured by the web scraping technique. This
technique is adopted for extracting data from the website of the news-
papers. For web scraping, the BeautifulSoup package of Python has been
employed. Articles that are not written primarily for COVID-19 have
been excluded from the structured database. To identify such articles, a
criterion has been used: “keeping articles which have ‘coronavirus’ or
‘COVID-19’ keywords two or more than two times”. This criterion has
been selected by manually and randomly observing fifty (50) articles
having the term ‘coronavirus’/‘COVID-19’ in their title. After excluding
the irrelevant articles, this research has yielded 7,209 articles for final
investigation. The frequency distribution of the yielded articles is pre-
sented in Figure 1.

An automated content analysis approach has been employed in this
study to identify the key topics related to the pandemic, which are
extensively covered in the newspapers. Firstly, the considered articles
have been tokenized employing the NLTK toolkit, which is a word seg-
mentation module for tokenizing texts in Python. After the exclusion of
stop words and punctuations which usually contribute slightly to the
identification of topic, 46,189 keywords have been generated in this
research. Secondly, the researchers have developed several topic models
through the Latent Dirichlet Allocation (LDA) model using the Gensim
package, a tool in Python for automated content analysis. To select the
best-fitted model having optimum number of topics, topic models with 6,
12, 18, 24, and 30 topics have been developed. Model having twelve
topics has been the best-fitted one among the developed models, which
could capture topic diversity without obstructing topic interpretability.
Following the identification of the best-fitted model, the dominant topics
have been determined and their percentage of contribution in each
article has been estimated. Word clouds for each topic have also been
produced. Besides, title and representative text of each of the twelve
identified topics have been written by inspecting the top keywords as
well as reviewing the five most representative newspaper articles on the
respective topic (representative texts have directly been copied from
newspaper articles). Graphs have been developed to illustrate the time-
line of discussion of the twelve identified topics. A brief flowchart of data
collection and data analysis is presented in Figure 2. The results are
discussed after completion of the analysis and a pandemic management
framework incorporating the strategies is proposed for the better man-
agement of any biological hazard in the future. Detailed discussion on the
process of content analysis and topic modeling is evaded here to
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Figure 1. The frequency of newspaper articles of COVID-19 from January 1, 2020 to October 31, 2020.
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Figure 2. Methodological framework of this study.

concentrate more on the objectives of the study rather than methodo-
logical exercises. However, detailed methodological procedures are
available in the studies of Khatun, Siddik, Rahman and Khaled [30] and
Prabhakaran [31].

3. Results and discussion
3.1. Content analysis

As illustrated in Figure 3, twelve major topics related to COVID-19
with their keywords have emerged. Table 1 shows the titles and

representative texts of the major topics. The temporal fluctuations of
major topics are demonstrated in Figure 4. To accomplish more insights
into the keyword clusters of Figure 3, twelve topics are discussed below
individually.

3.1.1. Topic 1- Origin of COVID-19 and outbreak

This topic comprises the origin of COVID-19, its outbreak, the spread
in other countries, controversies and politics over the origin, and so on.
On December 31, 2019, an undesirable new type of pneumonia was
detected in Wuhan, the capital of Hubei Province of China, and an
explosive outbreak occurred within the province later [2, 32, 33]. A
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Figure 3. Keywords of the twelve identified topics.
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Table 1. Title and representative text from newspapers for each of the twelve identified topics.

Topic no

Topic Title

Representative text

Topic 1

Topic 2

Topic 3

Topic 4

Topic 5

Topic 6

Topic 7

Topic 8

Topic 9

Topic 10

Origin of COVID-19 and outbreak

Response (preparedness) of healthcare system

Impact of pandemic on economy

Government assistance to response crisis

Impact of pandemic on the lifestyle of people

Regular updates of COVID-19

Expert opinions on COVID-19

Non-pharmaceutical measures to prevent the spread
of COVID-19

Pharmaceutical measures to fight against COVID-19

Update on vaccine

The toll in China rose to 425 as of the end of
Monday, up by a record 64 from the previous day,
the National Health Commission said on Tuesday.
All of the new deaths were in central Hubei
province, the epicenter of the virus outbreak.

The cabin block beds have medical oxygen supply
and include 24 from the emergency department and
15 from the intensive care unit. The hospital has set
up a separate central facility to supply oxygen to the
COVID-19 patients. Three teams will treat the
patients at the “Corona Centre” in turns on a weekly
basis. Up to 300 health workers, including 60
doctors, will be treating patients at the unit every
week.

In its latest Global Economic Prospects report, the
World Bank said that advanced economies are
expected to shrink 7.0% in 2020, while emerging
market economies will contract 2.5%, their first
since aggregate data became available in 1960. On a
per-capita GDP basis, the global contraction will be
the deepest since 1945-46 as World War Two
spending dried up.

The government has drawn up a Tk 300 billion loan
package at 9 percent interest to aid industries and
the services sector with working capital through the
banks, said the prime minister. There will be a
similar package of Tk 200 billion for small, medium
and cottage industries.

Educators experienced with remote learning warn
that closures are a serious threat to children's
academic progress, safety and social lives. They say
that running a classroom digitally is much harder
than bringing an adult workplace online and that it
can disproportionately affect low-income students
and those with special needs.

The caseload surged to 63,026 on the back of 2,635
new COVID-19 cases confirmed in the 24 h to 8 am
Saturday, according to the health directorate. The
recovery count also rose to 13,325 after another 521
patients were released from hospitals in the same
period, DGHS Additional Director General Nasima
Sultana said in a media briefing on Saturday. A total
of 12,486 samples were tested at 50 authorised labs
across the country in the last 24 h, of which 21.1
percent returned positive results, she added.

“This is a powerful experimental study and the best
evidence yet that the D614G mutation increases the
infectivity of SARS-CoV-2,” said Eddie Holmes, a
professor at the University of Sydney and a
specialist in viral evolution.

The government has allowed public transports to
continue their services until Jun 30, while the
offices will remain open on a limited scale. “The
public transports including water vessels, trains and
airplanes carrying limited passengers are allowed to
operate in the approved areas; however, they must
strongly follow the health protocols,” the Cabinet
Division said on Tuesday. The government imposed
a lockdown on Mar 26 for 33 days and banned all
public transports in the same period.

President Donald Trump said on Monday other
countries had provided great reports on the
effectiveness of malaria drug hydroxychloroquine
for treatment of the deadly coronavirus,
complaining that only US agencies have failed to
grasp its benefit.

There are currently about 10 coronavirus vaccines
being tested in humans and experts have predicted
that a safe and effective vaccine could take 12-18

months from the start of development. Earlier this

month, Moderna had released data that showed the
vaccine, mRNA-1273, was safe and produced

(continued on next page)
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Table 1 (continued)
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Topic no Topic Title

Representative text

Topic 11 COVID-19 testing and rapid testing kit

Topic 12 COVID-19 certificate scam

protective antibodies in a small group of healthy
volunteers. The drug developer also reiterated its
plans to begin late-stage trials in July.

The health ministry has said rapid testing kits can
produce up to 30 percent false positive or false
negative results, which can be disastrous in the time
of an outbreak. The DGDA, however, has recently
approved trials of the Gonoshasthaya kits following
the organisation's request.

Sabrina, a government doctor, was suspended and
arrested over her alleged involvement in the testing
scam on Sunday. Police brought charges against
JKG Health Care for providing false reports without
testing the swabs collected from the people for
COVID-109 tests.

major controversy exists about the origin of SARS-COV-2; however, by
evaluating the genetic sequences of this virus, researchers have already
established that the bat population is the possible origin of this virus and
no evidence supports its laboratory formation [34]. The World Health
Organization (WHO) declared a “Public Health Emergency of Interna-
tional Concern” at the end of January 2020 and further named the Novel
Coronavirus (SARS-COV-2) as Coronavirus Disease 2019 (COVID-19)
[35]. After the onset of community transmission in other provinces of
China and many more countries worldwide, on 11 March 2020, the
World Health Organization (WHO) officially declared the COVID-19
epidemic as a global pandemic [32, 36, 37]. After that, this issue has
become a matter of concern to public. Besides, source and hotspots of the
virus, transmission pattern, and prevalence of the outbreak have been
extensively highlighted through news coverage. Figure 4 reveals that this
topic is widely discussed from January to April and the information flow
on this topic has dropped after April. Discussions on this topic helped to
aware people about the pandemic and also provided a wake-up call to
governments around the globe for preparing to combat the pandemic.

3.1.2. Topic 2- Response (preparedness) of healthcare system

The healthcare system of a nation is the first and most important
fort while fighting against a pandemic. The government has taken
numerous steps to strengthen and prepare the healthcare system to
combat COVID-19 pandemic. However, several major challenges
have been faced while confronting the situation like very limited
employees on health sector, poor diagnostic facilities and resources
(e.g., hospital beds, isolation centers, intensive care unit (ICU),
personal protective equipment (PPE)), and lack of ventilators in the
hospitals in case of Bangladesh. This has happened due to
mismanagement and paucity of adequate preparation [38]. Also, a
segment of the doctors, nurses, and other health workers have
shown unwillingness to serve due to the fear of high risks of
infection via patients [39]. Sometimes, COVID-19 patients at crit-
ical state have also failed to receive any treatment despite being
desperately moved from one hospital to another, and consequently
many have expired without ever receiving professional medical
care [39]. A study by Bodrud-Doza, Shammi, Bahlman, Islam and
Rahman [40] demonstrated that 62% of people of Bangladesh
strongly agreed with the statement that the healthcare system of
the country is fragile and incompetent of dealing with the outbreak
of COVID-19. Therefore, more investigations require to be con-
ducted to detect the problems in the healthcare system and a
long-term plan needs to be prepared and implemented to promote
an efficient, effective, and accountable healthcare system to
confront any extreme pandemic situation. From Figure 4, it is
evident that very little discussion has been done on this topic

before March. This might be one of the vital reasons behind the
absence of proper preparedness of the healthcare system to manage
the outbreak.

3.1.3. Topic 3- Impact of pandemic on economy

The devastating impacts of COVID-19 both on the global and national
economy are imparted under this topic. It is estimated that the global
economy will shrink by 5.2% due to the pandemic within 2020. Ac-
cording to the World Bank, advanced economies are predicted to shrink
by 7.0% in 2020; this value for emerging market economies is 2.5% [41].
The economy of Bangladesh will also face a stark decline because of
countrywide lockdown and suspension of economic activities related to
national and international trade, consumption and supply chain of foods,
informal job sectors, remittance, transport, tourism, and so on [42].
According to the IMF, the GDP growth rate of the country has been
projected to decelerate from 8.0% to 2.0% in FY 2019-20 [43, 44]. The
ready-made garments (RMG), the key export-earning sector of
Bangladesh, contribute almost 85% and 20% of the total exports and GDP
of the country, respectively. However, canceled or put on hold orders by
fashion companies worldwide are worth at least $3.15 billion. This
largely threatens to devastate the country's economy and increase un-
employment [45]. Furthermore, remittance inflow is one of the leading
pillars of the country's economic growth. However, many migrant
workers have already lost their jobs due to the economic recession hitting
the Gulf and Western countries which would primarily hamper the rural
economy [46]. A considerable number of workers from the dairy,
poultry, transportation, tourism, hotel, and aviation sectors are in a
substantial threat of losing their jobs due to the economic shutdown
caused by the pandemic [46]. Consequently, this population would be
pushed back into poverty due to economic stagnation.

The countrywide shutdown has caused to decline the per capita daily
income of rural and urban slum poor by 80% [39]. Given the catastrophic
impact on the economy, it is imperative to chalk out a plan which could
provide direction on how the economic sectors will prepare to cope with
an epidemic situation. In addition, the impact of COVID-19 on economy
has been fairly discussed throughout the pandemic from March
(Figure 4). Unfortunately, discussion on this topic is reduced after June
when economic activities have been resumed. However, since then, there
should have been further discussions on the systematic reopening of
economic activities, the adoption of ways to accelerate the economy after
lockdown along with maintaining the safety of workers, the performance
of economic activities, post-lockdown economy, and so on.

3.1.4. Topic 4- Government assistance to response crisis

Governments of different countries have declared stimulus packages
and aids to minimize the impact of the pandemic. The government of
Bangladesh has also declared several packages worthy of about $11.5
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billion (3.3% of GDP) to boost up the economy and ensure food security,
e.g., a) $8.5 billion packages for large industries, small and medium
enterprises, b) $589 million packages to pump running capital into the
agricultural sector [38]. Furthermore, the government, private organi-
zations, and individual personals have also provided humanitarian aid to
the underprivileged and needy people during the pandemic. However,
several claims have soared the experience of assistance such as the
inequitable distribution of packages, shortage of relief, and corruption in
the aid distribution [47]. For obtaining the maximum benefits from such
packages, it is necessary to ensure their efficient use and equitable dis-
tribution. Therefore, the government should come up with an updated
plan for future pandemic or epidemic situation to ensure fairness and
equity in the distribution of packages as well as aid and to ensure
effective implementation of the developed plan. Besides, this topic is
broadly discussed from February to July in newspapers (Figure 4). This
period might be possible to link with the lockdown period. In
Bangladesh, a nationwide lockdown was declared from March 26, 2020
to May 31, 2020. To support the poor people, industries, business, and
economic activities during lockdown, government has provided assis-
tance within this period. Therefore, a detailed discussion has occurred
focusing that time period on this topic.

3.1.5. Topic 5- Impact of pandemic on the lifestyle of people

The pandemic has brought a knock-on effect on citizen's lifestyle as
well as on the total environment. A new normal has been formed in
which people and their surroundings are behaving differently [48]. As
part of extensive precautionary measures, practicing the hygiene pro-
tocols (e.g., regularly washing of hands, avoidance of face to face inter-
action), using the masks and shields, maintaining social distance, and so
on are exercised within the community [49, 50, 51]. Moreover, restric-
tion on traveling, enforcement of a compulsory quarantine to control the
transmission, avoidance of social gathering, and closure of public places
(e.g., educational institutions, hotels, restaurants, religious institutions,
and commercial places) are some of the countermeasures implemented
nationwide in many countries [48, 51]. To mitigate the effect of the
pandemic, “online-based education” and “work from home™ are some of
the adaptive actions taken in response to the closure of educational
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institutions and economic activities [49, 52]. In addition, this pandemic
has affected the mental health of the people. There are pieces of evidence
about the inflation of domestic violence and discrimination towards
vulnerable groups, which have already been acknowledged by WHO
[34]. Though these topic has also been discussed in news articles
throughout the pandemic, those are mostly discussed from February to
May (Figure 4). Above all, adequate response plans, considering human
rights and alternative course of actions to sustain the continuity of reg-
ular activities are required to be developed for confronting such public
health crisis.

3.1.6. Topic 6- Regular updates on COVID-19

The World Health Organization (WHO) regularly provides update on
worldwide situation of the pandemic through their situation reports and
COVID-19 dashboard [53]. In Bangladesh, the local condition is reported
by “Institute of Epidemiology, Disease Control and Research (IEDCR)”
regularly through their dashboard and daily press releases. The figure of
daily new cases, new deaths, testing rates, recovery rates, and area-wise
case distributions are documented and informed nationally by IEDCR
[28]. This would help to aware people about the outbreak. Due to daily
appraisal of the situation, it is easier to trace out the areas facing detri-
mental conditions and the locations of potential risk zones. The available
facilities, infection rates, and hospitalization rates are not same in all
areas around the country [32]. They vary temporarily too, which are
frequently reported in the newspaper articles. Thus, people comprehend
an image of the actual scenario of pandemic and the gaps or opportunities
in the region-wise facilities. Moreover, various countries around the
world are dynamically attempting to control the outbreak and getting
along the diverse stages of pandemic [26]. Detailed analysis of the daily
updated data considering such issues is necessary to confirm the current
position of each nation in terms of coping with disease outbreaks. From
Figure 4, it is clear that this topic has widely been discussed from March
to October in an approximately consistent volume in the newspapers.

3.1.7. Topic 7- Expert opinions on COVID-19
The opinions of experts can play an important role while dealing with
an epidemic. Newspapers cover the point of views of the experts
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extensively on every aspect of pandemic, including identification of
fundamental individual actions to confine the transmission, performance
of drugs and vaccines, zoonotic to human-to-human interaction of virus,
risks of vulnerable communities, the association of COVID-19 with past
epidemics like Malaria, SARS, etc., reproduction period of the virus,
cross-cutting issues with the outbreak, preparedness to tackle the second
wave, local and global healthcare response, progress and criticisms of
treatment facilities, and precautionary measures to overcome the situa-
tion [54]. These issues have been discussed with more emphasis in the
newspaper articles of Bangladesh after the declaration of COVID-19 as a
global pandemic (Figure 4). The opinions of the geneticists, sociologists,
and psychologists on the reformation of the virus, the opportunities and
problems of the new normal, and the potential previous experiences to
combat the pandemic may help to think forward considering a holistic
approach.

3.1.8. Topic 8- Non-pharmaceutical measures to prevent the spread of
COVID-19

Since COVID-19 is a highly infectious disease having no specific
treatment yet, governments of all countries have enforced numerous non-
pharmaceutical measures to prevent the spread of virus which has been
noticeably discussed in the media (Figure 4). Like other countries, the
government of Bangladesh has also implemented several measures which
include diagnosis of the suspected cases, quarantine of possible carriers
and isolation of the infected patients, deployment of forces, local or
regional lockdown, restrictions on traffic movements within the national
and regional territory, suspension of all domestic and international
flights, general leave grants at all offices, curbing the educational and
business operations, shutting down of non-essential businesses and fac-
tories, restriction on the religious and communal gathering, enhancing
public awareness, and enforcement of social distancing [38, 55]. How-
ever, there exist numerous questions about the fruitful implementation of
these strategies. Hence, more researches need to be conducted to deter-
mine effective containment strategies. Also, precise guidelines are
required to be formulated for implementing the plans properly. Besides,
in March, after the detection of the first case in Bangladesh, a lot of
discussions have taken place to enforce the non-pharmaceutical measures
for preventing the transmission. This has brought pressure on the gov-
ernment (Figure 4). Later the government has taken a large number of
actions to prevent the nationwide outbreak. However, if the discussions
have done from January, the attention of the government would have
been grabbed earlier, consequently, the preparations and measures could
be performed in due time. This could have enormously helped to enclose
the outbreak better.

3.1.9. Topic 9- Pharmaceutical measures to fight against COVID-19
Development of effective medicines and vaccines, management of
ICU, improvement of healthcare facilities, and medical support for
COVID-19 patients are some of the pharmaceutical measures to fight
against COVID-19. Exploration of effective medicine and vaccines is the
most demanding one as no known wholly successful therapy or remedy is
found for the treatment of COVID-19 as of date [56, 57]. Many re-
searchers across the world are struggling to generate a potent vaccine.
Some of the vaccines are showing satisfactory results in their experi-
mental stages. Applying the experiences from the previous epidemics,
several cures are in practice, on a trial and error basis. The application of
Hydroxychloroquine (previously used in the treatment of Malaria) in
patients with COVID-19 has been claimed to be useful in some countries
[57]. Again the treatment with Hydroxychloroquine alone and in com-
bination with Azithromycin has been effective in reducing COVID-19
mortality [58]. The most progressing therapy for COVID-19 patients is
Remdesivir so far, but it is not permitted by all countries and currently is
undergoing randomized trials [59]. Moreover, Oseltamivir and Cortico-
steroids are not commonly recommended due to their lack of efficacy in
COVID-19 treatment [59]. The success of pharmaceutical measures is still
in a deadlock condition. Fruitful result is absent; therefore, this topic is
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not being highlighted with a growing interest in the newspaper coverage
(Figure 4).

3.1.10. Topic 10- Update on vaccine

Most of the non-pharmaceutical measures are carried out to lessen the
transmission of COVID-19 and keep the situation under control. How-
ever, many nations have failed to do so. Furthermore, some countries are
experiencing the second wave of the pandemic like China, South Korea,
Germany, Iran, New Zealand after relaxing the lockdown [36, 60].
Therefore, the development of effective vaccines is required to bring a
sustainable solution. Several companies of the United States, United
Kingdom, Germany, China, and so on are endeavoring to develop the
vaccine [61]. The WHO has reported that twenty-five potential
COVID-19 vaccines are at clinical trials internationally; several of them
showed promising results in trial phase-two and are ready to enter into
phase-three [62]. Newspapers always demonstrate updates on the
progress of vaccines. These updates might provide a better hope to the
people and bring them psychological quietism. Discussion on this topic
has been incremented in the newspapers from April and consistently
been done till the end of October (Figure 4). It might be for the update on
the research activities of vaccines was not much available before March.

3.1.11. Topic 11- COVID-19 testing and rapid testing kit

This topic covers all dimensions linked to the testing facilities of
COVID-19 encompassing the testing capacities, availability of testing
kits, sample collection systems and centers, availability of laboratories,
the efficiency of the testing kits, time needed to deliver the test reports,
financial aspects of testing, and so on [63]. The unavailability of a
competent remedy yet makes the testing capacity an even more critical
issue. As the higher number of infected people diagnoses and treats duly,
the lower the chance of transmission via them. During the onset of
COVID-19 in Bangladesh, there is skepticism about the availability of
testing Kkits, test sample collection system, and availability of labora-
tories. Later, the sample collection places are anticipated as hotspots for
further virus spreading and thus, become one of the major concerns.

To facilitate the testing procedure, Gonoshasthaya Kendra has intro-
duced an indigenous COVID-19 Rapid Antibody DOT Test kit. They have
claimed that this kit could rapidly and accurately detect COVID-19 in the
human body at the least testing cost. However, the government has
rejected the kit after examining its efficiency at detecting the novel
coronavirus infection. Hence, more researches have to be brought in light
regarding the efficiency of the overall testing procedure. The government
should formulate a new, time-worthy, and modern guideline considering
the introduction of new medicines and testing facilities during an
emergency period like the present unexpected pandemic. These issues
have extensively been discussed from March to June (Figure 4).

3.1.12. Topic 12- COVID-19 certificate scam

Two hospitals— JKG and Regent Hospital- have been accused of
issuing thousands of spurious negative coronavirus test reports to pa-
tients. This has turned into one of the highlighted topics of discussion in
the newspapers from the beginning of July. Since then, the government
has taken necessary steps to identify and seal these types of hospitals.
Also, legal actions are being imparted against the owners and people
responsible for the scam. These types of fraudulent reports have aggra-
vated the pandemic situation and intensified the risk of people. Avail-
ability of effective laws, proper enforcement of regulations, regular audit
and monitoring, good governance, and provision of capable manpower
behind these tasks would play an important role to control these scams.
Such topic is emphasized more in July as this scam has come into the
spotlight in this month (Figure 4).

3.2. Pandemic management framework

The highlighted contents in the local newspaper have connection
within themselves and they could be categorized under a broader
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Figure 5. Linkages of topics under pandemic management framework.

framework of pandemic management as demonstrated in Figure 5.
The learning from each topic could serve to recommend strategies
for the management of pandemics. Based on the discussion of issues
under each topic, a pandemic management framework is proposed
here to combat any biological disaster in the future through iden-
tifying the beneficial and detrimental strategies at different stages of
a pandemic. This framework includes four stages: preparedness,
response, recovery, and mitigation like WHO [11].

Nevertheless, more comprehensive strategic actions to cope with
future pandemics or epidemics focusing overall situation are recom-
mended here. The four stages are elaborately described below with the
help of the COVID-19 pandemic as a case (Figure 6).

3.2.1. Stage 1- Preparedness

The intention of this stage is to accomplish a decent standard of
readiness to respond to any emergent pandemic situation. Reliable early
warning is a prerequisite and significant component of preparedness for
taking preventive actions for controlling the spread and fighting against
the pandemic. After receiving the early warning, the risk exposure of
pandemic needs to be estimated precisely, addressing safety margin to
the estimation. The government then should carry out various preventive
measures (e.g., travel restriction, detention of possible carriers to counter
the spread of the virus) which may vary with the type of epidemic and its
outbreak. Furthermore, it is indispensable to strengthen the technical and
managerial capacity of the stakeholders and prepare the healthcare

- Reopen activities
- Provision and effective

use of stimulus package
- Accelerate activities

- Testing, trace, and isolation

- Functional healthcare system
- Enforcement of strategies

- Effective distribution of aid

- Alternate way to run activities
- Public awareness raising

- Provide incentive to fighters

Pandemic management
framework

- Early warning system

- Risk assessment

- Preventive measures

- Preparing healthcare system
- Public awareness raising

Figure 6. Pandemic management framework.
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system to be able to endure the worst scenario. Public awareness is un-
conditionally important to prepare people for surviving a pandemic. In
the case of the COVID-19 pandemic, Bangladesh received early warning
with the detection of the virus in China and other neighboring countries
and its transmission through human interactions as described under
Topic 1. Nevertheless, the lack of prompt response, early readiness, and
precise estimation of the pandemic's risk, COVID-19 hit Bangladesh
severely. On the contrary, other countries such as New-Zealand, Vietnam,
and Taiwan could successfully assess the risks and accordingly took
suitable precautionary measures which helped them to control the
outbreak systematically.

3.2.2. Stage 2- Response

This stage desires to take immediate actions against a pandemic or
any biological disaster from the very beginning for minimizing its short-
term effect on human health, resources, and activities. Therefore, from
the early stages, it is decisive to conduct adequate testing to trace the
infected persons and isolate them based on the nature of the epidemic.
Adequate testing kits, laboratories, and well-managed sample collection
systems are prerequisites to carry out these activities in case of COVID-19
as described under the Topic 2, 9, and 11. A well-functioning and
equipped healthcare system also requires for both the provision of
convenient treatment to diagnosed patients as well as the utmost pro-
tection to front-line health workers. Furthermore, the government should
provide sufficient attention to the underprivileged, unemployed, and
vulnerable social groups by providing sufficient aid and relief.

Containment strategies (e.g., lockdown, shutdown, and curfew) need
to be imposed by the government considering the scenario. To diminish
the impact on economic, educational, and other sectors, alternative
adaptive ways (e.g., online classes, work from home, mobile banking,
online shopping) should be employed for sustaining the activities.
Furthermore, special incentives should be allocated for the doctors,
nurses, health workers, policymakers, administrators, and other front-
line workers to encourage them for participating in the emergent
response. From the newspaper coverage analysis, it is evident that the
government of Bangladesh has taken almost all the above-mentioned
initiatives to some extent during this pandemic. However, many prob-
lems, questions, mismanagement, and challenges (Topic 12) are raised
regarding the implementation of these actions.

3.2.3. Stage 3- Recovery

In this stage, a collective effort is required to bring the country back to
the typical situation as before the pandemic and to reduce the long-term
effect of the disaster. To attain this objective, the government should
provide stimulus packages for diverse sectors according to their needs.
Equitable distribution and effective usage of the allocated packages will
help to recover the impact of a pandemic. In addition, the government
should also develop plans to reopen the obstructed activities step-by-step
and accelerate the activities through ensuring safety. Necessary actions
(e.g., providing loans, subsidizing interest, giving monetary compensa-
tion) also need to be enforced to recover the loss of people due to a
pandemic. From the content analysis, it is found that the government of
Bangladesh has taken a large number of stimulus packages and has
started to reopen activities. However, effective use of the packages
should also be assured to obtain maximum benefit. Also, safety issues
often undermined while reopening activities, which can worsen the sit-
uation. More discussion among the government and the people should be
welcomed regarding the recovery stage in Bangladesh right now.

3.2.4. Stage 4- Mitigation

This stage includes the activities, which would eliminate the likeli-
hood of the reoccurrence of a pandemic and reduce its associated risks.
The potential mitigation measures could be the development of remedies
and vaccines, increase spending on research activities, the advancement
of education, the formulation of policies and long-term contingency plans
to counter any pandemic and epidemic, the formation and
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implementation of contemporary laws, local capacity building,
improving the technical and infrastructural aspects of the healthcare
system, enhancing public awareness, and so on. From the newspaper
content analysis, it is clear that Bangladesh is far from the mitigation
stage. However, the government of Bangladesh should take necessary
actions considering this stage advertently, as epidemics and pandemics
are appearing more frequently in the country.

4. Conclusion

This research investigates the local newspaper coverage of
COVID-19 by employing an automated content analysis to identify
the highlighted topics relevant to the ongoing pandemic crisis. The
origin and outbreak of COVID-19, response of the healthcare sys-
tem, impact on the economy, impact on lifestyle, government
assistance, regular updates, expert opinions, pharmaceutical mea-
sures, non-pharmaceutical measures, updates on vaccines, testing
facilities, and local unusual activities within the system have been
found as the most discussed topics in the newspapers. Among them,
the origin and scenario of the outbreak, non-pharmaceutical mea-
sures to tackle the condition, response of the healthcare system
towards the pandemic, and impact of the pandemic on economies
and lifestyle are the noticeable discussion area within the pandemic
period. The underlying messages of each topic can provide a
conducive learning and point out strategies to cope with future
epidemics and pandemics.

Economy and lifestyle have come to a standstill condition due to
COVID-19 while government assistance and alternative options to
conduct regular activities are fetching some hope. Despite some vac-
cines being in successful experimental stages, there exists no
remarkable pharmaceutical support like drugs or vaccines to fight the
virus yet. Under such circumstances, noticeable unusual activities like
fake COVID-19 certifications, inequitable distribution of government
aids, delay in offering treatment, and so on have been found within
the healthcare management system of Bangladesh. To prevent such
putrefactive activities, implementation of long-term plans and
adequate legal actions are required from the government. Also, more
researches are recommended to determine the efficient testing facil-
ities and healthcare policies and plans. Based on the findings of our
research, a four-stage strategic framework for pandemic management
has been proposed in this paper incorporating the strategies under
preparedness, response, recovery, and mitigation stages for con-
fronting any biological disaster. That could help to adapt with any
future epidemics and develop a long-term contingency plan for any
pandemic to mitigate its adverse effects.

In future researches, the incorporation of more newspaper articles
along with people's sentiments and reactions at different stages of
pandemic could provide a better understanding on the impact of
COVID-19. However, this paper contributes as a methodological liter-
ature using a content analysis approach and invites future research on
public reactions towards different aspects of a pandemic and its man-
agement planning. This research would be helpful for policymakers to
prepare a stage-wise action plan to combat epidemics and to mitigate
the long-run impact of COVID-19.
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