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ABSTRACT

Since emergence, coronavirus disease-19 (COVID-19) has extensively
spread to >210 countries. Till date, no specific drug or vaccine has been
developed against this deadly disease. Thus, all affected countries have
been struggling to manage their COVID-19 patients. Here, we aimed to report
impact of health service facilities on outcome of COVID-19 patients. As of
June 28, 2020, the highest number of COVID-19 patients was reported in
USA, which sum up to 2,617,847 with 4.9% death. Likewise, Spain, Italy, UK
and France were greatly affected by COVID-19 with 10 to 18% death.
Notably, Germany has been affected by COVID-19 in similar to UK and
France with a total of 194,771 confirmed cases; however, recovery rate is
very high (91.3%) with only 4.6% death. Alternatively, India and Bangladesh
reported positive cases of 548,817 and 137,787, respectively. The
comparison of health service facilities among different countries shows that
Germany and also Russia have the highest number of doctors, hospital beds,
ICU and ventilators in proportion to their people, which might contribute to
restrict death rate only 1.4 to 4.6% with excellent recovery. USA has better
health system with compared to that in China, India and Bangladesh;
however, the recovery rate is 41.3 %, because the country is dealing with
large number of patients. The limited health service facilities in Bangladesh
might result in relatively lower recovery rate (40.4%) of COVID-19 patients.
Thus, health service facilities of the nations are likely to be associated with
successful management of COVID-19 patients.

INTRODUCTION

A number of pneumonia cases of unknown reason in
people, who have relation with the Huanan Seafood
Wholesale Market, have been reported in Wuhan City of
Hubei Province, China on December 31, 2019 [1-5]. The
infected patients showed some non-specific symptoms
including fever, cough, dyspnea, myalgia or fatigue,
headache, hemoptysis, diarrhoea and acute respiratory
distress syndrome (ARDS) [5, 6]. The Chinese health
authorities have reported the causal agent as a novel

coronavirus by next generation sequencing [3]. On
January 7, 2020, the Chinese Centre for Disease Control
and Prevention (CCDC) has detected the causative agent
from throat swab samples and named Severe Acute
Respiratory Syndrome Coronavirus-2 (SARS-CoV-2)
[7]. On the other side, world health organization (WHO)
named the disease, caused by this novel SARS-CoV-2, as
coronavirus disease-19 (COVID-19) [7]. Within the next
six months, the infection has spread out to >210 countries
including North America, South America, Europe, Asia
and Africa. As of June 28, 2020, the disease has affected
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at least 10169,380 people and resulted in total 502,802
deaths globally [8]. Similar to developing countries, all
the developed countries of the world have also failed to
manage this highly contagious COVID-19, even if they
have the modern health facilities and sophisticated
equipment. In fact, all affected countries of the world have
been struggling to deliver necessary support and medical
treatment to their COVID-19 patients. The effective
therapeutic drugs or vaccines against this deadly disease
have not yet been identified, which has made the situation
more difficult in treating COVID-19 patients. However,
timely supportive and symptomatic therapy to COVID-19
patients may contribute to save the life of patients, which
heavily relies on the health service facilities of the country.
The influence of health service facilities of a country on
management of COVID-19 patients remains to be
elucidated. We, therefore, aimed to report the influence of
health service facilities on management and consequence
of COVID-19 patients.

GLOBAL DISTRIBUTION OF COVID-19
PATIENTS

The WHO has declared this local ‘Chinese outbreak of
COVID-19’ a Public Health Emergency of International
Concern on January 30, 2020. According to WHO,
countries with vulnerable health systems remain at higher
risk for COVID-19. The emergency committee of WHO
has announced that the spread of COVID-19 could be
discontinued by traces, early detection, isolation, and
prompt treatment [7]. Till June 28, 2020, a total of 83,500
cases of COVID-19 were recorded in China with 4,634
deaths (5.6%). As of June 28, 2020, the maximum number
of confirmed cases of COVID-19 was reported in USA,
which accounts for 2617,847 with 128,243 deaths (4.9%),
while 41.3% patients were recovered and rest are
currently under treatment. Likewise, Spain, Italy, UK and
France have also been highly affected by COVID-19 with
higher death rate of 10 to 18% (Table 1). It is important
to note that Germany has been affected by COVID-19 in
similar to Spain, Italy, UK and France with a total of
194,771 confirmed cases; however, recovery rate is very
high (91.3%) with only 4.6% death rate. On the other hand,
the developing countries, Bangladesh and India reported
137,787 and 548,817 positive cases of COVID-19. It has
to be mentioned that the smaller number of people are
tested in these two countries compared to other countries.
The death rate of COVID-19 patients is only 1.3% in
Bangladesh; however, the most important point is that
recovery rate of COVID-19 patients is comparatively low
(40.4%) among the severely affected countries (Table 1)
[8]. Of note, the social media claimed that many patients
have been died regularly after showing symptoms of

COVID-19 in Bangladesh, which are not officially
reported [9].

The recovery and death (mortality) rate are often used to
express the ability of the healthcare system of a country
against severe outbreak of a disease [10]. Germany
recorded the highest recovery rate (91.3%) with relatively
lower mortality rate (4.6%) among the countries, where
more than 100,000 people are COVID-19 positive. On the
other hand, Russia reported comparatively lower
mortality rate (1.4%) of COVID-19 cases with better
recovery rate (62.9%). These findings indicated the
potential ability of country’s own health service system
for managing COVID-19 patients [8].

Table 1. Distribution of COVID-19 patients with recovery and
death rate in different countries (as of June 28, 2020) [8].

Country No. of COVID-19 No. of people No. of people
patients recovered from died from
COVID-19 (%)  COVID-19
(%)
USA 2,617,847 1,082,212 (41.3) 128,243 (4.9)
Brazil 1,344,143 733,848 (54.6) 57,622 (4.3)
Spain 295,549 146,255 (59.6) 28,341 (9.6)
Italy 240,310 188,891 (78.6) 34,738 (14.5)
UK 311,151 - 43,550 (14.0)
France 162,936 75,649 (46.4) 29,778 (18.3)
Germany 194,771 177,700 (91.3) 9,026 (4.6)
Russia 634,437 399,087 (62.9) 9,073 (1.4)
China 83,500 78,451 (93.9) 4,634 (5.6)
India 548,817 321,641 (58.6) 16,485 (3.0)
Bangladesh 137,787 55,727 (40.4) 1,738 (1.3)

IMPACT OF HEALTH SERVICE FACILITIES ON
MANAGEMENT OF COVID-19 PATIENTS

The pandemic COVID-19 has already overwhelmed the
health care systems of most of the countries in the world.
This deadly viral disease, COVID-19 has challenged the
ability of the healthcare system of all countries to treat the
infected patients. In this critical situation, almost all
countries are demanding to (i) increase number of
healthcare service providers (doctors, nurses, technicians
and pathologists etc.), which is extremely required to
perform test and care for the infected patients, as well as
(ii) to increase number of health support equipment and
accessories such as hospital beds, ICU and mechanical
ventilators required for critically ill patients [11].

USA has 26 doctors per 10,000 people. Russia and
Germany have the highest number of doctors, 43.8 and 43
per 10,000 people, while Brazil, Italy, Spain, UK and
China have 21.8, 41, 39, 28 and 20 doctors per 10,000
people, respectively (Figure 1) [10, 12]. Furthermore,
USA has 11.7 nurses per 1,000 people, whereas Germany
has the highest number of nurses that is 12.9 per 1,000
people. Bangladesh has the lowest number of doctors (5.3
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Figure 1. Health service management facilities in different countries of the world. The data show that Germany has very improved health care
facilities for their people among the developed countries. On the other side, the developing countries such as Bangladesh and India have relatively

poor health management services.

per 10,000 people) and nurses (0.3 per 1,000 people) in
comparison to other countries presented in Figure 1 [10,
13, 14].

The number of acute hospital beds in Germany and Russia
is 8 per 1,000 people. In contrast, USA has 2.77 acute
hospital beds per 1,000 people. Brazil, Spain, Italy, UK
and China have 2.3, 2.4, 3.18, 2.54 and 4.34 hospital beds
per 1,000 people, respectively (Figure 1) [10, 15]. In
Germany, the number of intensive care unit (ICU) beds is
33.9 per 100,000 people, which is far above in
comparison to other countries (Figure 1). USA has 25.8
ICU beds per 100,000 people. On the other hand, Brazil,
Spain, Italy, UK, France and China have only 13, 9.7, 8.6,
10.5, 16.3 and 3.6 ICU beds per 100,000 people,
respectively [10, 15, 16]. Bangladesh has only 0.87
hospital beds per 1,000 people and 0.72 ICU beds per
100,000 people [16]. In a similar trend, Germany and
Russia have the highest proportion of ventilators in
comparison to other counties, which is 31.2 and 27.3 per
100,000 people, respectively, whereas USA and Italy
have 5 per 100,000 people. Brazil, UK, France and India
have 25, 4.3, 3.3 and 3.3 ventilators per 100,000 people,
respectively [10, 16, 17]. Bangladesh has only 1.1
ventilators per 100,000 people (Figure 1) [16, 18].

The above-mentioned comparison of health service
facilities among different countries including USA clearly
reveals that Germany has the highest number of doctors,
nurses, hospital beds, ICU and ventilators (Figure 1). The
health management facilities are extremely low in
Bangladesh with compared to other developed countries

in the world due to limited number of doctors, nurses, ICU
and ventilators in the hospitals.

COVID-19 has been a serious pandemic disease,
therefore, almost every country in the world are
struggling to treat their patients of this deadly disease.
There is no effective drug to treat COVID-19 patients.
Thus, to fight against this highly contagious disease, it is
highly important to follow test, trace and treatment
policies. An essential approach to handle this disease is to
diagnose it at an earliest stage. In this way, it could be
ensured easily to immediate tracing, isolation of the
patient and quarantine of the person(s), who have the
chances to come in contact with COVID-19 patients. In
our previous study, we showed that when more people are
tested, possibility for identification of for COVID-19
positive cases is increased [19]. Therefore, it is crucial to
increase the number of tests as much as possible for
suspected and asymptomatic people as soon as possible.
Then, all identified and suspected cases must be
quarantined, and treatment should be provided
accordingly. USA is the most affected country in the
world; however, they remain in the list of the lower testing
countries (97,097/million people) compared to Russia,
UK and Spain. Of note, Russia, UK and Spain have tested
130,504, 135,455 and 110,426 samples per million people,
respectively [8].

The better health service facilities of Germany and Russia
might help to restrict the death rate despite of having a
higher number of confirmed cases similar to UK and
France. USA has much better health care system with

www.bsmiab.org/jabet

Islam et al., J Adv Biotechnol Exp Ther. 2020 Dec; 3(4): 36-41

38


http://www.bsmiab.org/jabet

compared to that in China and developing countries like
Bangladesh and India; however, the country has been
mostly affected by COVID-19 and recovery rate is lower
and death rate is higher than India and China. Obviously,
it cannot be ignored that the country is fighting for
management of highest number of COVID-19 patients in
the world, which could be a major obstacle for providing
treatment to a large number of people at a time.
Nevertheless, failure in taking right decision at the right
time and unawareness about COVID-19 has led to the
large number of people affected by this pandemic disease
in USA. The USA government has ignored the
devastating nature of this disease, failed to increase public
awareness at the earlier stage and did not enforce total
lockdown timely [20]. Furthermore, a larger number of
adults in USA have chronic disease burden (28%) and
obesity problem (40%) in comparison to other countries
[21], which might worsen the situation in the country.
Similarly, in Italy and Spain, a greater percentage of
population is more than 65 years old (22.7% in Italy and
19.3% in Spain) [13] that might result in higher number
of deaths in those countries. Russia recorded the world's
third-highest number of COVID-19 cases but has
registered about 10 times fewer deaths than UK, France,
Italy and Spain. This lower number of deaths might be
attributed to the lower number of elder people in Russia
(14.6%) compared to Italy (22.7%), Spain (19.3%) and
USA (16.0%), who are especially vulnerable to the virus.
Again, Russia is one of the highest coronavirus testing
country in the world. The high rate of testing has helped
the authorities to identify and isolate more COVID-19
positive patients [22]. Of note, the success to control
COVID-19 depends on an uncompromising approach
involving robust testing, contact tracing and mandatory
quarantine of infected persons. Some developed countries
have failed to follow this approach at the earlier stage of
disease including USA and lItaly similar to developing
countries like Bangladesh and India. In some countries
including China, a large number of asymptomatic or mild
cases were tested, that’s why recovery rate might be
higher.

Overall, Germany has been successful in managing
COVID-19 patients as 91.3% patients have been
recovered with only 4.6% death [8]. It can be attributed
partly to the early and robust testing of a large number of
populations nationwide and rigorous contact tracing [23],
and very strong health management facilities in the
country. In many countries, only high-risk patients and
critically ill patients are being tested. Thus, asymptomatic
patients increase the chances of community transmission
in those countries. Germany is operating the rapid and
vigorous testing by use of distributed network of testing
through individual hospitals, clinics and laboratories,
instead of depending on the test from a centralized

government resource, as the condition in many countries
like USA and UK [24]. However, the death rate of
COVID-19 patients in Germany is little bit higher in
comparison to that in Russia, Bangladesh, and India.
Germany has the large number of elderly people (21.4%)
compared to Russia (14.6%) and Bangladesh (8.0%) [13,
22, 25]. Moreover, a larger number of adults in Germany
have obesity problem (23.6%) [21], which might be
responsible for a relatively higher death rate in the country.
In Bangladesh, only high risk and critical patients were
tested, which might attribute to detection of small number
of people positive to COVID-19 (Table 1). The country
has relatively very limited health service facilities with
compared to other developed countries that might be one
of the possible reasons for comparatively lower recovery
rate (40.4%) of COVID-19 patients in Bangladesh [26].
However, it should be noted that a large number of
population of Bangladesh are suffering from many non-
communicable diseases like diabetes, cardiovascular
diseases, hypertension, stroke, malnutrition, chronic
respiratory diseases and cancer, and communicable
diseases including tuberculosis (TB), tetanus, malaria,
measles, rubella, and leprosy etc. [27]. This might be
attributed partly to the slowing of the recovery rate of
COVID-19 patients in Bangladesh.

On the other hand, Bangladesh also encountered lower
death rate in comparison to many developed countries
with better health service facilities. Several factors might
contribute to the lower death rate. Bangladesh is one of
the densely populated countries of the world and people
get infections by various microorganisms during their
lifetime. Therefore, people in Bangladesh acquire
heterologous immunity from natural infections [28]. The
lower death rate of COVID-19 in Bangladesh could be
related to the childhood acquired immunity against a wide
range of organisms [28]. It has been reported that
countries with high BCG vaccine coverage had lower
mortality rate due to incidence of COVID-19, suggesting
some protective mechanisms are available in TB endemic
areas [29]. Bangladesh introduced BCG mass
immunization program in 1985 [30]. Again, the
number of young people is higher than elderly people in
Bangladesh. The median age of Bangladeshi people is
27.90 years [31], and only 8% of total population is more
than 60 years old in Bangladesh [25]. Furthermore, the
obesity problem is very low (3.6%) in Bangladesh which
is linked to many non-communicable diseases [32]. In
addition, food habit of Bangladeshi people might help to
boost the immune systems. Seasonal fruits, vegetables
and spices like turmeric, garlic, onion, ginger, cloves,
cinnamon, cardamom, and black pepper could also play a
vital role in decreasing the death rate due to COVID-19 in
Bangladesh [28]. Hot temperature might improve
COVID-19 scenario in Bangladesh. Surface stability and
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viability of SARS-CoV was reported to be decreased at
higher temperature and higher humidity [33]. It has been
also reported that cold and dry condition increases the
stability of the virus and thus promote the spread of the
virus. Mortality rate due to respiratory diseases increased
at low temperature [34]. Exposure to sunlight during
summer season helps to produce vitamin-D and to
enhance immunity which is important to fight against
COVID-19 in Bangladesh [35]. Robust studies are needed
to clarify the role of temperature on the progression of this
disease.

\ o j, -‘

Outcume of COVID-19
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Figure 2. Association of health service facilities with outcome of
COVID-19 patients. In majority of cases, improved health service
facilities are likely to enhance recovery and reduce death rate of COVID-
19 patients. However, other factors (?) might also be involved on
outcome of COVID-19 patients that may include age, food habit and

immune status of the patient.

CONCLUSION

The highly contagious and deadly COVID-19 adversely
affects the global human health in the last six months after
its emergence in China. To combat this situation, testing,
contact tracing and screening, quarantine and isolation
and treatment of infected patients are the major steps for
prevention and control of COVID-19. Implementation of
above-mentioned steps in the country mainly depends on
its own health service facilities available. The data
presented in this report showed that Germany has the
highest number of doctors, nurses, hospital beds, ICU and
ventilators in proportion to their people, which might
contribute to outstanding recovery of their COVID-19
patients. USA has better health system with compared to
that in China, India and Bangladesh; however, the country
is struggling to manage the highest number of COVID-19
patients. The limited health care facilities in Bangladesh
might result in lower recovery of COVID-19 patients.
These results suggest that the health service facilities of
the nations are likely to be associated with management
and consequence of COVID-19 patients (Figure 2). Thus,
COVID-19 affected countries should take necessary
initiatives for improving the existing health service

facilities via increasing doctors and nurses and importing
ICU and ventilators in the hospital. It should be noted that
other factors might also be involved on outcome of
COVID-19 patients that may include age, food habit and
immune status of the patient. Therefore, a further
investigation with comprehensive statistical analysis is
required to relate health service facilities of the countries
including other possible contributing factors of patients
themselves with outcome of COVID-19 patients.
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