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In December 2019, a previously unknown pathogen emerged in 
the city of  Wuhan in central China. A novel pneumonia was 

caused, and on December 31, 2019, the outbreak of  “pneumonia 
of  an unknown cause” was reported to the World Health 
Organization (WHO).1

	 The	pathogen	was	 identified	as	belonging	to	 the	family	
Coronaviridae,	specifically	the	genera	Beta-Coronavirus	(β-CoVs),	
which	 are	 enveloped,	 positive-sense,	 single-stranded	 ribonucleic	
acid (RNA) viruses of  zoonotic origin. 

	 Some	β-CoVs	have	 already	 been	 seen	 to	 be	 of 	 clinical	
importance	to	humans.	About	10-15%	of 	worldwide	cases	of 	the	
common cold are from the A lineage, human coronavirus OC43 
(HCoV-OC43),	 and	 human	 coronavirus	 229E	 (HCov-229E).	
From	the	B	lineage,	severe	acute	respiratory	syndrome	coronavirus 
(SARS-CoV)	was	identified	in	2003	as	the	virus	responsible	for	the	
severe acute respiratory syndrome (SARS) outbreak in Asia during 
2002-2004.	

	 This	 novel	 coronavirus	 identified	 in	 2019	 was	 named	
SARS-CoV-2	and	is	the	cause	of 	the	ongoing	pandemic	of 	the	in-
fectious disease, coronavirus disease-2019	(COVID-19).	One	can	
test	 positive	 for	 SARS-CoV-2,	 called	 “the	 coronavirus”	by	most	
media outlets, without showing symptoms of  the resulting disease 
COVID-19.

 In the United States (USA),	the	first	confirmed	case	of 	
COVID-19	was	announced	on	January	21,	2020.	There	were	2000	
confirmed	cases	by	the	time	the	White	House	declared	it	a	national	
emergency	on	March	13,	2020.	The	number	of 	confirmed	cases	

in	the	USA	was	3000	on	March	14,	2020.	By	March	20,	2020,	that	
number	was	25,115,	with	325	deaths	and	142	recoveries.

	 SARS-CoV-2	is	transmitted	via small liquid droplets emit-
ted when an infected person coughs or sneezes. People standing 
too close to a person who has coughed or sneezed, particularly if  
they have not covered their nose and mouth, can become infected. 
Similarly, touching a surface upon which the droplets have settled, 
and then touching one’s face, also transmits the virus. 

	 SARS-CoV-2	has	a	basic	reproduction	ratio	(R0)	between	
2	and	3,	compared	to	1.2	for	flu.	This	means	that,	without	taking	
precautions, each infected person has the potential to infect at least 
two other people. Infected people, or carriers, can be asymptom-
atic themselves.

 Precautions in keeping with the guidelines of  the WHO 
include:

•	Wash	your	hands	with	soap	and	water,	frequently	and	for	20	
seconds at a time.
•	 Stay	hydrated	 to	 alleviate	 sore	 throat	 and	help	 general	 body	
function.
•	Carry	 and	 use	 alcohol-based	 hand	 sanitizer,	when	 soap	 and	
water are unavailable.
•	Carry	 clean	 napkins	 and	paper	 towels	 to	 use	when	opening	
doors. Dispose of  the napkins immediately after using them, and 
wash your hands.
•	Clean	 your	 phone,	 keys,	 steering	wheel,	 keyboard,	 appliance	
handles, and doorknobs frequently with rubbing alcohol.
•	Practice	social	distancing	with	self-quarantine	as	much	as	pos-
sible. Social distancing will help slow the rate of  infection. If  you 
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must go out for necessary errands such as groceries or health-
care, maintain a distance of  3 feet (1 meter) from others. 
•	Practice	social	solidarity	at	the	same	time.	Illness	while	living	
alone is a major public health problem for all adults. If  you live 
alone, connect with others via phone or social media messaging 
specifically	to	let	them	know	you	are	all	right	or	if 	you	need	help,	
and that they can contact you if  they need assistance as well. 
Conversely, reach out to those who live alone, of  all ages but 
particularly those who are elderly, who are at greater risk. 
•	Remember	that	racism	helps	no	one.	Many	Asian-Americans	
have been attacked or had their businesses go under due to the 
avoidance	of 	 those	who	blame	 them	for	COVID-19.	This	 in-
cludes	patients	refusing	to	see	an	Asian-American	doctor.	One-
quarter	of 	US	doctors	and	one-fifth	of 	US	nurses	are	foreign-
born, often from Asia. Outside of  China, Italy is the worst 
affected	epicenter	of 	COVID-19	yet	Italian-Americans	do	not	
experience the same level of  racism in the United States. 

 If  you have symptoms of  any infectious disease, all you 
need to know is you got it from another person, and that you need 
to call your healthcare provider (Figure 1).
 

	 It	should	be	noted	that	80%	of 	the	confirmed	cases	are	
mild, according to the New York Academy of  Sciences in a webi-
nar given March 12, 2020. Worldwide, 66,216 of  the 121,000 re-
ported cases had recovered as of  March 11, 2020, as reported by 
Johns	Hopkins	University

 Outside of  testing, there is no way to differentiate 
if 	 a	person	has	COVID-19	or	 the	flu.	Both	COVID-19	 and	flu	
present much like the common cold, but have a more sudden 
onset and develop more severely. All of  these infectious diseases 
include symptoms of  coughing, sneezing, sore throat, chills, fever, 
headache, fatigue and muscle aches. Other symptoms, which occur 
mainly in children, include vomiting and diarrhea. Shortness of  
breath	 is	 an	 important	 indicator	 of 	 COVID-19,	 as	 it	 is	 rarely	
present	in	cases	of 	flu.

 Monitor the health of  yourself  and those close to you, 
especially	those	who	are	higher-risk,	such	as	those	over	age	60,	are	
pregnant, or who have diabetes, heart disease or stroke.

 If  someone has the aforementioned symptoms, call 
your health care provider for the next step, rather than going 
immediately to the emergency room, which is likely overburdened 
by	not	just	cases	of 	COVID-19	but	all	other	medical	emergencies	
as well. 

	 One	 should	 practice	 the	 same	 precautions	 for	 the	 flu.	
According to preliminary data from the Centers for Disease 
Control (CDC), there were up to 670,000 hospitalizations and 
55,000	deaths	due	to	flu	complications	between	Oct	1,	2019,	and	
March 7, 2020.

	 As	 COVID-19	 is	 a	 previously	 unknown	 infectious	
disease, it will be followed in the years to come to truly know the 
long-term	effects.	Those	who	have	had	it	and	recovered	could	fall	
ill again, and so should take the same precautions as those who 
have not been diagnosed.

	 Self-quarantine	is	greatly	valuable	in	suppressing	infection	
rates, although we do not know yet how the pandemic will continue 
when people return to public spaces in the next few months. 
Keep	in	mind	that	COVID-19	and	its	effects	will	be	tracked	for	
years to come, and its full impact on individual, local and global 
health is yet to be seen. 

 This will include stress and trauma from loss of  income 
due to closures of  businesses, inability to access healthcare outside 
of  an emergency room by those who are uninsured, and other 
socio-economic	issues	related	to	health	and	well-being.	

	 One-quarter	of 	Americans	do	not	have	paid	sick	 leave.	
Many employees of  large institutions and corporations do not 
qualify	for	employee-sponsored	health	insurance	as	their	hours	are	
often capped by their employer. 

 Currently, over 40 companies are working on treatments 
and	 vaccines	 specific	 to	 COVID-19,	 and	 there	 are	 reports	 that	
some	 existing	 treatments	 for	 human	 immunodeficiency	 virus	
infection	(HIV)	are	effective	in	treating	COVID-19.

 Make a habit of  practicing precautions, even when the 
pandemic subsides. Remember that the global community has 
successfully addressed pandemics since 2000, including H1N1 
(“swine	flu”),	Zika	virus,	and	other	coronaviruses	such	as	SARS	
and	Middle	 East	 respiratory	 syndrome	 (MERS),	 each	 time	with	
advancements	in	ever-evolving	research	and	technology.	
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Figure 1. Graphic Courtesy of the World Health Organization

http://dx.doi.org/10.17140/PHOJ-5-142
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/advice-for-publichttps://www.who.int/emergencies/diseases/novel-coronavirus-2019/advice-for-public
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/advice-for-publichttps://www.who.int/emergencies/diseases/novel-coronavirus-2019/advice-for-public
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/advice-for-publichttps://www.who.int/emergencies/diseases/novel-coronavirus-2019/advice-for-public


PUBLIC HEALTH
PUBLISHERS

ISSN 2472-3878

Open Journal

Gregory Fant, PhD, MSHS, MPA, MACE, IPFPH1,*; Elfatih M. Malik, MD2; Ednah Madu, PhD, MSN, FNP-BC, RN3;
Renu Tyagi, PhD4; Sharath B. Nagaraja, MBBS, MD5

1US Department of Veterans Affairs, VHA/Patient Care Services, Population Health Services (10P4V), Washington, DC 20420, USA 
2Planning and International Health Directorate, Federal Ministry of Health, Nile St, Khartoum, Sudan
3College of Nursing and Public Health, Adelphi University, Garden City, New York, USA
4Department of Anthropology, University of Delhi, Delhi 110007, India
5Department of Community Medicine, ESIC Medical College and PGIMSR, Rajajinagar, Bangalore 560010, Karnataka, India

*Corresponding author
Gregory Fant, PhD, MSHS, MPA, MACE, IPFPH
Public Health Epidemiologist, US Department of Veterans Affairs, VHA/Patient Care Services, Population Health Services (10P4V), Washington, DC 20420, 
USA; Tel. +1.202.266.4568; Fax. +1.202.495.5955; E-mail: Gregory.fant2@va.gov

Article information
Received: March 4th, 2020; Revised: March 27th, 2020; Accepted: March 27th, 2020; Published: April 18th, 2020

Cite this article
Fant G, Malik EM,Madu E, Tyagi R, Nagaraja SB. Coronavirus disease-2019 Response--Global public health professionals supporting collaborative, official,
organized actions in local communities. Public Health Open J. 2020; 5(2): 22-25. doi: 10.17140/PHOJ-5-143

Coronavirus Disease-2019 Response--Global Public Health 
Professionals Supporting Collaborative, Official, Organized 
Actions in Local Communities

Special Editorial

22

    Copyright 2020 by Fant G. This is an open-access article distributed under Creative Commons Attribution 4.0 International License (CC BY 4.0), which allows 
to copy, redistribute, remix, transform, and reproduce in any medium or format, even commercially, provided the original work is properly cited.

cc

Special Editorial | Volume 5 | Issue 2|

INTRODUCTION

In this special editorial we discuss the ways in which global 
public health professionals can support other public health, 

medical, laboratory, health education, and emergency management 
professionals responding to the coronavirus disease-2019 
(COVID-19) pandemic. The World Health Organization (WHO) 
assigned a Global WHO Risk Assessment Level of  “Very 

High” to the treatment of  COVID-19.1 Globally, the responses of  
governments to COVID-19 have been containment and mitigation 
where the disease is present. On March 2nd, 2020, there were 88,948 
confirmed cases. The number of  cases has only increased since 
that time, and on  March 11th, 2020, WHO declared COVID-19 
as pandemic.2 As of  March 26th, 2020,3 WHO has reported the 
following (see Table 1):

Global Cases of COVID-19. From World Health Organization - as of March 14, 2020
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BACKGROUND

The definition of  the disease follows: COVID-19 is the infectious 
disease caused by a recently discovered coronavirus. This new virus 
and disease were unfamiliar before the outbreak began in Wuhan, 
China, in December 2019.4 COVID-19 is a new strain of  coronavi-
ruses not previously identified in humans (note: coronaviruses are 
zoonotic -transmitted between animals and people). COVID-19 is 
a highly infectious respiratory disease caused by the SARS-COV-2 
virus, and is currently associated with high rates of  morbidity and 
mortality in all the regions of  the WHO.5 The situation of  COV-
ID-19 is an example of  how a public health problem in one coun-
try affects many others outside the borders of  the initial country.6

 COVID-19 is one of  seven viruses in the family of  hu-
man coronaviruses.7 The common cold is linked to four types of  
coronaviruses (229E, NL63, OC43, AND KHU1). Other severe 
types of  this family of  viruses includes severe acute respiratory 
syndrome (SARS) and Middle East respiratory syndrome (MERS). 
The current, COVID-19 strain had never been seen in the human 
population prior to late-December 2019; COVID-19 is considered 
a novel coronavirus.

 The most common symptoms of  COVID-19 include fe-
ver, tiredness, and dry cough; additional symptoms are aches and 
pains, nasal congestion, runny nose, sore throat or diarrhea.4 The 
WHO has reported that older people and those with underlying 
medical problems (e.g., high blood pressure or diabetes) have been 
more likely to develop serious illness.

 Even if  not directly involved in COVID-19 public health 
activities, the role of  global public health professionals could in-
clude keeping up-to-date with current facts that can be useful to 
community leaders in support of  national, public health activities 
designed to control and mitigate the disease.

Public Health Action: Supporting Our Peers and Communities

There is no vaccine for COVID-19. Therefore, as global public 
health professionals, it is important for us to recall the basic pub-
lic health prevention strategies that are available for all types of  
human coronaviruses to prevent respiratory illnesses. It is equally 
important for us to share this knowledge with others. Please see 

the following list of  prevention strategies which we can share with 
communities where we live7:

• Wash your hands often with soap and water for at least 20 sec-
onds, and help young children do the same. If  soap and water 
are not available, use an alcohol-based hand sanitizer. Wash your 
hands especially after coughing and sneezing, before and after 
caring for an ill person, and before preparing foods and before 
eating.
• Cover your nose and mouth with a tissue when you cough or 
sneeze and then throw the tissue in the trash.
• Avoid touching your eyes, nose, or mouth with unwashed 
hands.
• Avoid close contact (such as kissing, sharing cups, or sharing 
eating utensils) with people who are sick.
• Clean and disinfect frequently touched surfaces and objects, 
such as toys and doorknobs, especially if  someone is sick.
• Stay home when you are sick, except when you need to get 
medical care.
• Wash hands after animal contact and after visiting farms, mar-
kets, barns, petting zoos, and agricultural fairs.
• Avoid contact with animals who are sick.

 Given the current, Global WHO Risk Assessment Level 
for COVID-19, global public health professionals can help our lo-
cal communities with specific actions. First, we can keep “up-to-
date” with the current facts of  COVID-19 from Official Govern-
ment sources in the countries where we live and from reference 
institutions and organizations. Second, we can share prevention 
strategies, like those above, with family, friends, and co-workers 
in an understandable and calm manner. Third, we can help local 
decision-makers (e.g., school leaders, businesses, community lead-
ers) think about public health data and information pertaining to 
the COVID-19 experience in a specific location and reasonable 
ways to keep people healthy while continuing operations in sup-
port national government and subnational government efforts to 
confront the spread of  COVID-19. Fourth, we can arrange health 
science gatherings (when safe) for all professionals where we can 
strategize on efforts to address the COVID-19 pandemic and its 
aftermath. Finally, we can be a calm and credible voice in our com-
munities to help leaders strategize how best to protect the popula-
tion from COVID-19 while continuing the operations of  the com-
munity (Boxes 1 and 2).

Table 1. Situation in Numbers as of March 26, 2020

Total (new) cases in last 24-hours

Globally 462,684 confirmed (49,219); 20,834 deaths (2,401)

Western Pacific Region 99,058 confirmed (1,292); 3,540 deaths (22)

European Region 250,287 confirmed (29,771); 13,950 deaths (1,964)

South-East Asia Region 2,536 confirmed (192); 79 deaths (7)

Eastern Mediterranean Region 32,442 confirmed (2,811); 2,162 deaths (154)

Region of the Americas 75,712 confirmed (14,878); 1,065 deaths (252)

African Region 1,937 confirmed (275); 31 deaths (2)

These data illustrate the global nature of the pandemic.

http://dx.doi.org/10.17140/PHOJ-5-143
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Preparing for a Pandemic: What Individuals Should Do

Before a Pandemic:

• Store a two three-week supply of water and food.

• Periodically check your regular prescription drugs to ensure a continuous supply in your home.

• Have any nonprescription drugs and other health supplies on hand, including pain relievers, stomach remedies, cough and cold medicines, fluids with electrolytes, and vitamins.

• Get copies and maintain electronic versions of health records from doctors, hospitals, pharmacies and other sources and store them, for personal reference. Get help accessing 

electronic health records.

• Talk with family members and loved ones about how they would be cared for if they got sick, or what will be needed to care for them in your home.

During a Pandemic

Limit the Spread of Germs and Prevent Infection

• Avoid close contact with people who are sick.

• When you are sick, keep your distance from others to protect them from getting sick too.

• Cover your mouth and nose with a tissue when coughing or sneezing. It may prevent those around you from getting sick.

• Washing your hands often will help protect you from germs.

• Avoid touching your eyes, nose or mouth.

• Practice other good health habits. Get plenty of sleep, be physically active, manage your stress, drink plenty of fluids, and eat nutritious food.

• Clean & disinfect frequently touched surfaces daily. This includes tables, doorknobs, light switches, countertops, handles, desks, phones, keyboards, toilets, nozzles, and sinks.

From:  Ready. Gov (Web site:  https://www.ready.gov/pandemic. Accessed:  March 11, 2020)

Box 2.

24Special Editorial | Volume 5 | Issue 2|

https://www.who.int/about/who-we-are/regional-offices

African Region AFRO:

 • https://www.afro.who.int/health-topics/coronavirus-covid-19

Region of the Americas PAHO:

•https://www.paho.org/hq/index.php?option=com_content&view=article&id=15696:coronavirus-disease-covid-
19&Itemid=4206&lang=en
• https://www.cdc.gov/coronavirus/2019-ncov/index.html
•https://www.cdc.gov/coronavirus/2019-ncov/about/index.html?CDC_AA_refVal=https%3A%2F%2Fwww.cdc.
gov%2Fcoronavirus%2Fabout%2Findex.html

South-East Asia Region SEARO:

• https://www.who.int/southeastasia/outbreaks-and-emergencies/novel-coronavirus-2019

European Region EURO:

• http://www.euro.who.int/en/health-topics/health-emergencies/coronavirus-covid-19

Eastern Mediterranean Region EMRO:

• http://www.emro.who.int/pse/palestine-news/top-story.html

Western Pacific Region WPRO:

• https://www.who.int/westernpacific/emergencies/covid-19

Box 1.

Links to official COVID-19 from WHO government website from each WHO region of the world
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CONCLUSION

Our “front-line” peers combating the spread of  COVID-19 have 
“their hands full”, and we are grateful for their service to our so-
ciety. Those of  us not directly involved in “front-line” efforts can 
still help by supporting our peers. We can share up-to-date CO-
VID-19 facts and information with community leaders and busi-
nesses. We can be a calm and credible voice in our communities 
to help leaders strategize how best to protect the population from 
COVID-19 while continuing the operations of  the community. 
And we can show the members of  our communities what to do 
during the COVID-19 pandemic by our personal example.

 We attest: The COVID-19 pandemic is a major concern 
for the readership of  this journal. All of  us are concerned with 
the containment, mitigation, and prevention of  COVID-19 in 
our communities. We encourage global public health profession-
als, where possible and safe, to help and collaborate with official, 
organized actions in local communities to contain the spread of  
COVID-19.
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INTRODUCTION

In the Asia-Pacific region, Malaysia, like Indonesia, generally 
reports a lower level of  alcohol consumption patterns i.e., 0.8 

and 0.6 litres per person respectively. These patterns are much 
lower when its compared to India (3.6 litres), Singapore (1.0 litres) 
and Thailand  (6.8 litres) per person.1 Such a low-level of  alcohol 

consumption is noted because Malaysia is a majority Muslim 
country. Malaysia’s multiracial population comprises of  Malay-
Muslim (68.8%), Chinese (23.2%), Indians (7%) and others (1%). 
However, when lifetime abstinence in Malaysia was compared 
with other Muslim countries, Malaysia had the lowest levels of  
lifetime abstainers (81.7%) compared with Bangladesh (93.6%) 
and Indonesia (84.3%).2 Also, local newspapers and researchers are 

ABSTRACT
Objectives
To gain further insights into factors associated with harmful alcohol consumption patterns and other associated behaviours 
among Malaysians millennials.
Methods
The United States Centre for Disease, Control, and Prevention (CDC) Youth Risk Behaviour Survey was adapted and translated 
into Bahasa Malaysia language. The self-administered questionnaire collected information on socio-demographic characteristics 
and risk behaviours associated with alcohol consumption. Multi-facet sampling was used to recruit participants across six sites in 
the Klang Valley, Malaysia. There were 326 respondents: 103 Malays, 111 Chinese and 112 Indians; with 171 (52%) male and 155 
(48%) female.
Results
Mean age of  the respondents was 21-years. Twenty percent of  the millennials surveyed were binge consumers: 79% of  binge 
drinkers were male. More than half  (54%) of  the binge drinkers were Indians followed by Chinese at 39% and Malays at 8%. 
Binge consumers were at increased odds (OR=7.58: 95% CI=3.88-14.80) of  driving a vehicle under the influence of  alcohol 
and at increased odds (OR=6.88: 95% CI=3.40-13.90) of  being driven by someone drunk. Those who were binge drinkers were 
also at higher odds than non-drinkers of  being forced into sexual intercourse (OR=3.16: 95% CI=1.25-7.97) or other sexual acts 
(OR=3.84: 95% CI=1.74-8.47). Binge drinkers were also more prone to smoking compared to current drinkers (OR=10.82 9%  
CI=4.85-24.12).
Conclusion
Binge consumption among millennials was associated with a myriad of  behavioural risk factors and harmful alcohol-related 
consequences. Multiple strategic approaches are needed that address respective cultural norms, enhancement of  millennials 
socialisation and engagement skills within communities to improve the efficacy of  preventive interventions.
Keywords
Alcohol; Communities; Malaysia; Risky behaviours; Social; Youth.
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suggesting that Malaysia was the tenth largest alcohol consumer 
in the world.3-6 The prevalence of  alcohol consumption in the 
general population ranges from 2 to 5%. The prevalence of  binge 
drinking in Malaysia among the general population is at 6%, which 
is again low when compared to the global prevalence.7 However, 
a recent study reported that 50% of  current consumers are also 
binge drinkers (drinking more than 4 units for females and more 
than 5 units for males in about two hours). Moreover, the number 
of  binge consumers had doubled since 2006.7

 Global evidence has indicated that binge consumption 
patterns are closely associated with riskier behavioural patterns and 
these forms of  risk behaviours are prominent in both young male 
and female adults.8-12 Several forms of  risk behaviours while under 
the influence include: riding in or driving a motor vehicle, entering 
into physical altercations, injury due to physical fights and forced 
sexual intercourse.8,13 

 While there is some local, Malaysian, evidence which re-
ports on the Millennials’ alcohol consumption and their alcohol-
related behaviours, there are significant shortcomings in these 
studies.  Except for Manickam et al, all the studies relied on large 
government surveys and did not focus on millennials.14 In an en-
vironment where it is illegal for the majority Muslim population to 
consume alcohol, such reports almost certainly carry a bias. For 
example, Cheah in 2015, explicitly excluded Malay-Muslims from 
his study analyses. upwardly biasing any population estimates, and 
further affecting a complete understanding of  such behaviours.15 
Studies including Malay-Muslims are conversely likely to down-
ward bias any estimates. As a consequence, there is a general belief  
amongst the government, health practitioners, local researchers, 
and the general public that alcohol consumption patterns are pre-
dominantly exhibited by the Chinese and  Indians, and there is little 
understanding of  patterns amongst the Malay-Muslims.3,4,16 

 Among the limited Malaysian research that did look at 
Millennials alcohol consumption patterns, the studies were mainly 
centred around school-based, student health surveys.14 Manickam’s 
study on adolescents between 12 to 17-years of  age in school set-
tings concluded that alcohol consumption prevalence within this 
age group was at 9%. Like other local studies, Manickam also 
cautioned that alcohol consumption amongst Malay-Muslim re-
spondents could suffer from a self-reporting bias. Thus, keeping 
the social sanctions on alcohol use in mind, underreporting is ex-
pected. Besides, school-based surveys in Malaysia are conducted 
almost exclusively in government schools – once again limiting the 
understanding of  harmful consumption patterns amongst a more 
extensive selection of  local Millennials.17-19 These important gaps 
are promoting a zero tolerance or abstinence approach. Such limi-
tations are impacting streamlining of  strategies on how to improve 
evidence-based screening or intervention policies.20,21

 To address the shortcomings in local studies, there is 
a need to develop an evidence base that draws on community-
based studies of  Millennials and alcohol use which could inform 
the design and implementation of  targeted intervention.22-25 It is 
hoped that understanding alcohol consumption patterns in differ-

ent neighbourhoods, especially among specific ethnic groups who 
consume at a harmful level will guide future management and in-
tervention strategies that could aid people at risk.26-28 Therefore, 
this study aims to obtain further insights into neighbourhood pat-
terns of  harmful alcohol consumption and other associated behav-
iours among young Malaysian adults.

METHODS

For this study, patterns of  unhealthy alcohol consumption were 
explored with an adaptation of  the Youth Risk Behaviour Survey 
[YRBS] developed by the Centres for Disease Control, and Preven-
tion (CDC).29 The YRBS is primarily designed to monitor prior-
ity health-risk behaviours among youth and was used in Malaysian 
schools study in 2007 and 2011.30,31

 The questionnaire contained 41 questions that assessed 
socio-demographics [q 1-6], actions resulting in unintentional inju-
ries [q 7,8], behaviours resulting in violence [q 9-13], tobacco use 
[q 14-19], electronic vape use [q 20,21] and alcohol use [q 22-27]. 

Sampling

In the first stage of  the study, ethnographic mapping was used to 
identify six localities in five sites within the Klang Valley utilizing 
data from the Population and Housing Census of  Malaysia 2010. 
The selection was based on categorizations of  urban/semi-urban 
areas and the density of  each ethnic group. Areas with a population 
density of  an identified ethnic group below 5,000 were considered 
semi-urban, while a density of  more than 5,000 was considered ur-
ban. The five selected areas were: Setapak (urban for Malays), Ch-
eras (semi-urban for Malays and Chinese), Petaling Jaya (urban for 
Chinese), Batu (urban for Indians), and Ampang (semi-urban for 
Indians). Once the areas are categorised, six ethnic residential sites 
were mapped out to identify places where Millenials congregated 
and socialized with each other. Mapping commenced in 2014 and 
data were obtained in 2015 via a self-administered questionnaire.

 Multi-facet sampling was applied to identify study par-
ticipants in each locality. Initially, probability sampling was used 
to identify the participants of  a required ethnic group. Followed 
by convenience sampling which categorised participants by age 
and gender. Identified individuals were invited to complete a self-
administered questionnaire. Inclusion criteria were: i) belong to the 
age group 18-25-years, and ii) able to speak and read English or Ba-
hasa Malaysia. Exclusion criteria were: i) refusing to give informed 
consent, or ii) severe medical problems preventing participation 
(visible mental or physical health which may hinder participation 
was considered an exclusion criterion).

 A sample of  326 participants was identified and used to 
estimate the proportion of  risk from drinking with a margin of  
error of  5.38% and a confidence interval of  95%. The current 
population prevalence of  drinking was 47.5% and the overall re-
sponse rate was 52.5%. The response rate is further discussed as a 
limitation of  the study.
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Measures

Population characteristics: The baseline characteristics collected 
in this study included gender, age, ethnicity and highest educa-
tion level. Female was the reference category for gender. Age was 
grouped into the categories 18-19 (reference category), 20-22 and 
23-25. Ethnicity was categorised as Malay (reference category), 
Chinese and Indian.

Risk behaviours: Risk behaviours which included questions on 
smoking and behaviours which may result in unintended pregnan-
cies, sexually transmitted diseases (STD) and contribute to unin-
tentional injuries and violence were assessed in the survey. The as-
sociation between binge drinking and the following variables were 
evaluated:

Smoking: I“During the past 30-days, how many days did you smoke ciga-
rettes?” Participants who reported that they had smoked cigarettes 
at least once a day during the past 30-days before completing the 
survey were labelled as smokers. Non-smokers were the reference 
group. 

Driven by someone who has consumed alcohol: “During the past 
30-days, how many times did you ride in a car or another vehicle driven by 
someone who had been drinking alcohol?” Those who responded at least 
one time were categorized as “Yes”.

Drove a vehicle while under the influence: “During the past 30 days, 
how many times did you drive a car or enter another vehicle when you had 
been drinking alcohol?” Those who responded at least one time were 
categorized as “Yes”.

Physical fight: “During the past 12-months, how many times were you in-
volved in a physical fight?” Those who responded at least one time 
were categorized as "Yes”. 

Injured in a physical fight: “During the past 12-months, how many times 
were you involved in a physical fight in which you were injured and had to be 
treated by a doctor or nurse?” Those who responded at least one time 
were categorized as “Yes”.

Experience physical pain in a relationship: “During the past 
12-months, how many times did someone whom you dated or go out with 
physically hurt you on purpose (count such things as being hit, slammed into 
something, or injured with an object or weapon).” Those who responded 
at least one time were categorized as “Yes”.

Forced sexual intercourse: “Have you ever been forced to have sexual 
intercourse when you did not want to?” Those who responded at least 
one time were categorized as “Yes”.

Forced sexual acts: “During the past 12-months, how many times did 
someone whom you dated or go out with force you to do sexual acts that you 
did not want to do (count such things as kissing, touching, or being physically 
forced to have sexual intercourse).” Those who responded at least one 
time were categorized as “Yes”.

Several risky behaviours: The risky behaviours for each participant 
were added up to derive the total number of  risky behaviours 
per participant. This was grouped into 1 or less risky behaviours 
(reference group), 2 to 3 risky behaviours and 4 or more risky 
behaviours.

Binge Drinking

In this study, alcohol consumption was categorized into three 
patterns of  drinking: ever-drinker, current drinker and binge 
drinker. Ever-drinker was defined as those who reported having 
had at least one alcoholic drink over their lifetime — not inclusive 
of  current and binge drinkers. Current drinker was defined as 
those who had consumed at least one alcoholic drink over the past 
30-days before completing the survey — not inclusive of  the binge 
drinker. Binge drinker was defined as those who had consumed 
five or more alcoholic drinks over a couple of  hours in the last 30-
days before completing the survey.

Statistical Analysis

Data were analysed using Statistical Package for Social Scienes, 
version 22 (SPSS® IBM, NY, USA). Differences in baseline 
characteristics of  the study population were compared using the 
χ2 test for categorical variables. Significant variables were then 
included in the subsequent multivariate regression models using 
direct entry. Multivariable logistic regression analyses, controlling 
for gender and ethnicity were used to determine the association 
between binge drinking and the individual’s risky behaviours in 
separate models. Missing data in risky behaviour categories were 
excluded and were not included when estimating the relationship 
with binge drinking in the respective adjusted models.

RESULTS

Sociodemographic and outcome variables were complete for 326 
respondents. Missing data was at the maximum of  seven cases 
(for the pooled risky behaviour variable) which is about 2% of  the 
sample. For the individual risky behaviours, missing data ranged 
from one case to a maximum of  four cases (Table 1) which is 0.3% 
to 1.2% of  the data. 

 Of  326 respondents, 171 were males (52%) and 155 
were females (48%). There were 155 participants who have 
consumed alcohol; out of  which 49 (15%) were categorised as 
ever drinkers, 41 (12.6%) current drinkers and 65 (19.9%) binge 
drinkers. However, the focus of  the following results will be based 
on those who are binge drinkers. There were no differences in the 
proportion of  binge drinkers by age group or educational level. 
Most of  the binge drinkers were male (78.5%, n=51). Out of  20% 
of  the binge consumers, 45 of  them were consuming an average 
of  7.5 drinks over an hour. Beer was the preferred beverage. Based 
on the United Kingdom’s definition, a beer contains up to two 
units of  alcohol. On this basis, the participants were consuming an 
average of  14 units over an hour. Out of  the 45 binge consumers, 
ten were binge drinking at least twice in a month. Thirteen binge 
consumers had similar drinking patterns of  at least 3 to 5 times in 
a month; followed by eleven binge drinkers who consumed at least 
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6-9 times in a month. Two binge consumers drank 10-19 times and 
nine of  them binge drank more than 20 times in the past month. 
Binge patterns varied by ethnic group. Indians made up 53.8% 
(n=35) of  binge drinkers followed by Chinese at 38.5% (n=25) 

and Malays at 7.7% (n=5). 

 The differences in proportions between non-binge 
and binge drinkers for all the risky behaviours examined in this 

Table 1. Participant Demographic Characteristics

Total (n=326) Not Binge (N=261) Binge (n=65)
p-value

n % n % n %

Age 0.764

18-19 128 39.3 105 40.2 23 35.4

20-22 130 39.9 102 39.1 28 43.1

23-25 68 20.8 54 20.7 14 21.5

Current Education 0.12

High school, foundation, cert 70 21.5 62 23.8 8 12.3

Diploma 109 33.4 81 31.0 28 43.1

Degree, master, graduate, Phd 94 28.8 74 28.4 20 30.8

did not answer (other’s, 
missing) 53 16.3 44 16.9 9 13.8

Ethnicity <0.001

Malay 103 31.6 98 37.5 5 7.7

Chinese 111 34.0 86 33.0 25 38.5

Indian 112 34.4 77 29.5 35 53.8

Gender <0.001

M 171 52.5 120 46.0 51 78.5

F 155 47.5 141 54.0 14 21.5

Driven by someone who has consumed alcohol (n=324) <0.001

No 230 71.0 212 81.2 18 28.6

Yes 94 29.0 49 18.8 45 71.4

Drove a vehicle while under the influence  (n=323) <0.001

Denatured alcohol 268 83.0 238 91.5 30 47.6

Iodine tincture 55 17.0 22 8.5 33 52.4

Physical fight (n=325) <0.001

No 255 78.5 216 82.8 39 60.9

Yes 70 21.5 45 17.2 25 39.1

Injured in a physical fight (n=324) 0.015

No 294 90.7 241 92.7 53 82.8

Yes 30 9.3 19 7.3 11 17.2

Forced sexual intercourse (n=321) <0.001

No 295 91.9 245 95.0 50 79.4

Yes 26 8.1 13 5.0 13 20.6

Experience physical pain in a relationship (n=325) <0.001

No 293 90.2 243 93.1 50 78.1

Yes 32 9.8 18 6.9 14 21.9

Forced sexual acts (n=324) <0.001

No 281 86.7 236 90.8 45 70.3

Yes 43 13.3 24 9.2 19 29.7

Smoking (n=326) <0.001

No 230 70.6 207 79.3 23 35.4

Yes 96 29.5 54 20.7 42 64.6

Number of risky behaviours (n=319) <0.001

1 or less 148 46.4 142 55.0 6 9.8

2 to 3 116 36.4 91 35.3 25 41.0

4 and above 55 17.2 25 9.7 30 49.2
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survey were statistically significant. The highest (71.4%, n=45) 
proportion of  risky behaviour was found among binge drinkers 
who were passengers in a car or other vehicles driven by someone 
who had been drinking alcohol compared to just 18.8% (n=49) 
of  the non-bingers. Of  binge drinkers, 52.4% (n=33) had driven 
a car after consumption compared to only 8.5% (n=22) of  non-
bingers. Concerning physical violence, 39% of  binge drinkers were 
involved in physical fights, of  which 17.2% (n=11) of  these binge 
drinkers reported injuries attained from fights. Also, 21.9% (n=14) 
of  the binge drinkers had dated and were harmed by a physically 
abusive person compared to 6.9% (n=18) in non-bingers. Twenty-
one percent (n=13) of  the binge drinkers experienced forced sexual 
intercourse compared to 5% (n=13) in non-bingers. Furthermore, 
30% of  the binge drinkers were forced to participate in sexual acts 
compared to 9% in non-bingers. Concerning other substance use; 
64.6% (n=42) of  the binge drinkers were smokers compared to 
only 20.7% (n=54) in non-bingers. Almost 50% (n=30) of  youths 
who binge drink were involved in 4 or more risky behaviours 
compared to 9.7% (n=25) in non-bingers. Findings presented here, 
are also shown in Table 1.

Multivariable Logistic Regression

After adjustment for gender and ethnicity, all the risky behaviours 
were statistically significant in their association with binge drinking, 
with a graded association for the cumulative number of  risky 
behaviours and association with binge drinking still evident (Table 
2).

 Binge consumers were 7.58 times (95% CI=3.88-14.8) 
more likely to drive under the influence, compared to those who 
did not. Participants who were driven by someone who had been 
drinking were at higher odds of  being binge drinkers (OR=6.88, 
95% CI=3.40-13.9). Smokers were at increased odds of  being 
binge drinkers (OR=10.82, 95% CI=4.85-24.12) compared to 
non-smokers. The other risk associations ranged from increased 
odds by 2.94 times for binge consumers (for participants, who 
dated people who hurt them physically at least once). An increased 

odds by 3.84 times was also observed amongst binge consumers 
who had experienced partners forcing them to perform sexual acts 
they did not want to do at least once in the past year. An increase in 
the association was observed, whereby, the greater the number of  
risky behaviours, the higher the odds of  them being binge drinkers 
(OR=28.6, 95% CI=9.52-85.93) in participants with 4 or more 
risky behaviours; followed by (OR=6.88, 95% CI=2.68-18.34) in 
participants with 2-3 risky behaviours.

DISCUSSION
 
The study found that almost half  (48%) of  the Millenials surveyed 
in the six selected neighbourhoods have consumed alcohol. The 
binge consumption patterns were higher (20%) compared to 
other millennials-based studies that projected prevalence of  binge 
drinking between 9 and 14%.14,17,32-34 Similarly, associated risk 
behaviours of  participants in this study were similar or much more 
common than in a study done in 2006 in university students with 
a mean age of  21. Three-year-old. For example, on the number of  
times binge consumers drove a vehicle under the influence in this 
study was 17% compared to 18% in the previous study.35 

 These binge consumption patterns are of  great concern 
for Malaysians since this study’s consumption range was almost the 
same as high school students from China which recorded binge 
consumption at 20%.36 Even though Asian consumption patterns 
are lower than studies in western nations, it is still a concern 
because it underscores the fact that alcohol consumption patterns 
may be declining in some nations, but may be on the rise in this 
region.37 

 Concerns revolve around the fact that Millenials who 
consume at unhealthy levels are 29 times more likely to be exposed 
to risks such as road fatality, physical injuries, other substance use 
and sexual risks. This study echoed concerns identified by Wong 
and Lasimbang who also noted that the road fatalities, risk-taking 
behaviours and substance use are prominent factors among road 
fatality victims in Malaysia.38,39  

Table 2. Multivariable Logistic Regression Models Assessing the Association of Risky Behaviours with Binge 
Drinking (Outcome),  Adjusted for Ethnicity and Gender

Variables OR
95% CI

p-value
Lower CI Upper CI 

Driven by someone who has consumed alcohol 7.58 3.88 14.8 <0.001

Drove a vehicle while under the influence  6.88 3.40 13.9 <0.001

Physical fight 3.02 1.48 6.17 0.002

Date with physical hurt 2.94 1.22 7.09 0.016

Injured in physical fight 3.13 1.21 8.1 0.018

Forced sexual intercourse 3.16 1.25 7.97 0.015

Forced sexual acts 3.84 1.74 8.47 <0.001

Smoking 10.82 4.85 24.12 <0.001

Number of risky behaviours (ref: 1 or less)  

2 to 3 6.88 2.58 18.34 <0.001

4 or more 28.6 9.52 85.93 <0.001
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 This study is not without its flaws. The primary issue 
that was encountered was the potential for bias of  self-reporting 
amongst the participants. The social sanctions and societal norms 
on alcohol consumption within the local context may have biased 
the response rate and the reporting of  exact consumption patterns. 
Hence, downwards bias — particularly among the Malay-Muslims 
may have impacted the response, but it is less likely to have the 
same effect in Indian and Chinese respondents. 

 The study in also based in six localities; hence, findings 
are based on a limited number of  settings, and this may limit the 
extent to which the results may be generalised.  The response rate 
(52.5%) was low, and this too may affect the extent to which results 
can be generalised. This is a common trade-off  when investigating 
socially challenging topics, which alcohol consumption is in 
Malaysia.
 
CONCLUSION
 
In summary, this study’s findings and most of  the local evidence 
presented here have echoed the fact that harmful alcohol 
consumption patterns among local youths are alarming and there 
is an immediate need to adopt a holistic preventive approach that 
centres within the communities where youths reside in.3,4,17,39,40 
Similarly, global evidence also concurs to the fact that the use of  
community-based interventions to address substance use and risk-
taking behaviours amongst the youth is warranted.27,28,41-43
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ABSTRACT
Introduction
Biofilms are a significant threat to public health as they form on medical devices, wastewater pipes, human tissue, and stagnant 
water bodies. The primary reason biofilms are hard to combat is the bacterial interactions that take place within the biofilm 
through quorum sensing (QS), a form of  cell-to-cell communication that plays a crucial role in the formation of  biofilms. The 
QS controls biofilm formation to increase cooperation and stabilize the biofilm and increased interactions between the bacterial 
cells, make the biofilms harder to destroy. The aggregates of  cells in the biofilm are not susceptible to drugs. The slow dividing 
cells are less susceptible to antibiotics.
Objectives
The aim of  this comparative study is to research the potential and effectiveness of  treatments to combat the growth of  biofilm 
formed by Escherichia coli and Enterobacter aerogenes by using two approaches: medicinal plant extract of  Taraxacum officinale and 
probiotics.
Methodology
This was a comparative study in which bacterial biofilms of  E. coli and E. aerogenes were grown. Each biofilm was treated with a 
probiotic solution or Taraxacum officinale (dandelion) extract. The effectiveness of  each treatment was measured through zones of  
isolation.
Results
A standard t-test was run to compare the results of  two groups of  means for each bacteria. For E. aerogenes, the probiotic solution 
was more effective than dandelion extract with a t-value of  5.5 and a p-value of  0.0003, which is less than a p-value of  0.05. For 
E. coli, the probiotic solution was more effective than dandelion extract with a t-value of  6.5, and the p-value is less than 0.05. 
Results show that the probiotics treatment was more effective in destroying the biofilms than the Taraxacum officinale extract, but 
both treatments showed effective bactericidal properties.
Conclusion
Data from the trials were compared to traditional antibiotics for each of  the bacteria, E. coli and E. aerogenes. These two methods 
of  destruction are possible solutions to the threat the biofilms pose. If  these research methods prove to be effective, they will 
be instrumental in combating the biofilms that lead to complications. These are promising solutions for reverting the threat that 
biofilms pose to public health and ecosystems.

Keywords
Bacteria; Biofilms; Extract; Public health; Quorum sensing.
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INTRODUCTION

Biofilms are a significant threat to public health. Biofilms can 
form on surfaces such as medical devices, wastewater pipes, 

human tissue, and stagnant water bodies. The properties of  the 
bacteria in the biofilm influence their strength of  attachment and 
how strong the biofilm is.1 The primary reason biofilms are hard 
to combat the bacterial interactions that take place within the 
biofilm. Bacteria survive by forming biofilms on surfaces. The 
structured formation of  bacteria imparts resistance to chemicals, 
phagocytosis, and antibiotics to the bacteria in the biofilm.2 The 
bacteria grow in structured communities or biofilms, and an 
extracellular matrix surrounds the cell conglomerates. Quorum 
sensing (QS) is a form of  cell-to-cell communication that plays 
a crucial role in the formation of  biofilms. Many bacteria can 
regulate their activities and physiological processes through QS. 
The bacteria communicate by releasing, recognizing, and respond 
to specific signal molecules. This feature of  bacteria allows 
them to coordinate their functions and detect the density of  the 
bacteria surrounding them.3 The QS controls biofilm formation 
to increase cooperation and stabilize the biofilm. Because of  the 
increased interactions between the bacterial cells, biofilms become 
hard to destroy. Although each bacterium can still be killed using 
antibiotics, the aggregates of  cells in the biofilm are not susceptible 
to drugs. The electrical charges on the biofilm prevent it from 
being destroyed by antibiotics. Furthermore, the cells located deep 
in the biofilm do not have access to a rich source of  nutrients and, 
if  required, oxygen. In turn, the cells grow slowly, making them 
less susceptible to antibiotics, which work best on actively dividing 
cells. Additionally, the biofilms are impervious to destructive 
chemicals like ethanol. Biofilms, when considering a medical 
perspective, commonly grow on medical devices, and in human 
tissues like skin wounds because of  their adherence properties. 
Their impermeability to commonly used methods of  microbial 
destruction and their prevalence in everyday life, combined with 
their significant threat to public health, depicts the importance 
of  researching methods to combat the growth of  biofilms. The 
project aims to combat the growth of  biofilm using the medicinal 
plant extract of Taraxacum officinale and probiotics. The Taraxacum 
officinale extract has antibacterial properties that can inhibit QS, 
thereby limiting the growth of  biofilm.4 This extract comes from 
the dandelion plant, which has been used in Native American, 
Arabic, and traditional Chinese medicine.5 The extract comes from 
a crude extract of  the dandelion root.6 The compounds of  hexane 
and ethyl acetate in the Taraxacum officinale extract prove to have 
efficient antimicrobial properties.7 Furthermore, the bacterial cells 
in the biofilm aggregate do not have resistance to the extract. The 
other treatment studied is a probiotics solution of  Lactobacillus 
acidophilus, Bifidobacterium lactis, and Bifidobacterium longum. Probiotics 
can break apart biofilms. The probiotics also weaken the cells in the 
biofilms, thereby slowing the growth or expansion of  the biofilms. 
The bacteria in probiotics are engaged in competitive microbial 
and metabolic interactions with the other bacteria. The direct 
result of  this is the production of  antimicrobial compounds or 
molecules that have bactericidal properties..8 These two methods 
of  destruction are possible solutions to the threat the biofilms 
pose. If  these research methods prove to be effective, they will be 
instrumental in combating the biofilms in tissues and on medical 

devices (which lead to further complications). The hypothesis 
for this research aims to develop methods of  bacterial biofilm 
destruction, of  which efficient methods do not currently exist. 
The Taraxacum officinale extract and the probiotics are expected to 
be more effective in combating the biofilm than the traditional 
antibiotics or other methods of  bacterial destruction. The objective 
and research question of  this comparative study is to research the 
potential and effectiveness of  treatments to combat the growth of  
biofilm formed by E. coli9 and E. aerogenes by using two approaches: 
medicinal plant extract of Taraxacum officinale and probiotics.

METHODOLOGY

The area of  study is the destruction of  bacterial biofilms, a topic 
that requires further research because of  the intensity of  biofilm 
infections. The study design is a comparative study in which the 
effectiveness of  probiotics, the Taraxacum officinale extract, and an-
tibiotics are compared in their ability to destroy bacterial biofilms. 
Data was analyzed by measuring the diameters of  the zones of  
inhibition produced by the treatments in the biofilms. 

Procedure

Step 1: Agar preparation and plate preparation

• Twenty grams (on an electronic balance on a weighing boat) of  
Triptych soy agar (this type of  agar is essential for these bacteria to 
grow) was measured and combined with 500 mL of  distilled water 
in a conical flask.
• A magnetic stir bar in the flask was used on top of  the hot plate 
to help mix the agar.
• Agar solution was autoclaved. The mixture was cooled down and 
poured into the agar plates. The Petri dishes were labeled on the 
bottom.

Step 2: Streaking and preparing diffusion disks

• After all the plates have been streaked, place the filter paper disks 
into their respective treatments.
 • Place 18 disks into the Taraxacum officinale extract and place 18 
disks into the probiotic solution of  one capsule of  probiotics and 
25 mL of  distilled water.
• Use tweezers to place 3 disks in a triangular shape, about 3 centi-
meters away from each other.
• Tap the disks in the middle with tweezers to ensure that they are 
in contact with the streaked plates.
• Do not place the disks onto plates that are under the control 
group.
• After all the plates have been streaked, and the disks have been 
placed, incubate them for 24 to 48-hours at a temperature that is 
the average of  the optimal temperatures (35 °C) for growing the 
two types of  bacteria: E. coli and E. aerogenes.
• After the incubation time, remove the plates from the incubator.
• Measure the zones of  clearance by using a ruler to find the diam-
eters of  the rings formed around the diffusion disks on the plates.

 Record all data and analyze the results.
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Biosafety Level

This experiment used non-pathogenic bacteria that can be used 
in the setting of  a high school lab. Proper safety measures and 
personal protective equipment such as goggles, aprons, closed-toe 
shoes, long hair tied back, and no loose-fitting clothes were worn 
in the lab. A regulated research institution was not needed to com-
plete this lab.

Data

Three trials were conducted in this experiment, for each of  the two 
bacteria, across the two different treatments of Taraxacum officinale 
extract and the probiotic mix. There was also one set of  control 
(one Petri dish with each bacterium, with non-treated disks) for 
each of  the three trails. Each trial involved testing the bactericid-
al properties of Taraxacum officinale extract and the probiotic mix 
against the biofilm. The diameter of  the zones of  inhibition for 
the plates with the antibiotic disks was measured after 48 hours. If  
a zone of  inhibition forms around the disk, it means that the disk 
with the extracts of Taraxacum officinale extract and the probiotic 
mix had bactericidal properties. The diameters of  the zones of  
inhibition was measured using a millimeter scale.
 
 Tables 1 and 2 show the data collected for this research 
study over three trials and two treatments for each of  the 2 bacteria 
types.

 Graphs 1 and 2 depict the average zones of  inhibition for 
each bacterium over the three trials.

 The antibiotic resistance Table 3 shows the values of  the 
zones of  inhibition in millimeters for the two antibiotics tradition-
ally used for each bacteria type. Sulfamethoxazole-trimethoprim is 
traditionally used as an antibiotic against E.coli, whereas Ampicillin 
is used as an antibiotic against E. aerogenes.

 Tables 4 and 5, Figures 1 and 2 are the tables and graphs 
from the statistical tests conducted from this study. The data repre-

Table 1. Measurement of the Diameter of the Zones of Inhibition 
in the Three Trials with Probiotics Treatment for Each Disk for Each 
Bacteria

Bacteria Trials Zone of Inhibition (in mm) 
(average for the three disks)

E. aerogenes Trial 1 15

E. aerogenes  Trial 2 16

E. aerogenes Trial 3 16

E. coli Trial 1 16

E. coli Trial 2 16

E. coli Trial 3 17

Table 2. Measurement of Zones of Inhibition in the Three Trials of 
Taraxacum officinale for Each Disk for Each Bacteria

Bacteria Trials Zone of Inhibition (in mm) 
(average for the three disks)

E. aerogenes Trial 1 12

E. aerogenes  Trial 2 13

E. aerogenes Trial 3 11

E. coli Trial 1 15

E. coli Trial 2 14

E. coli Trial 3 14

Graph 1. The Values after Treatment with a Probiotic Solution

Graph 2. The Average Zones of Inhibition for Each Bacterium after Treatment with 
Taraxacum officinale

Table 3. Traditional Antibiotic Resistance Table10

Antibiotic Disc 
Code

Resistrant

(Antimicrobial Agent) (< or=mm)

Ampicillin AM 11

Sulfamethoxazole-trimethoprim SXT 10
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sented on these figures and graphs show the statistical significance 
of  the results from this study.

RESULTS

Table 1 gives the zones of  inhibition for the three trials that used 
disks with probiotics for both E. coli and E. aerogenes. Table 2 gives 
the zones of  inhibition for the three trials that used disks with 
Taraxacum officinale. The diameters for the zones of  inhibition 
formed by the diffusion disks was measured. This gives an insight 
into the effectiveness of  each treatment applied to biofilm. The 
size of  inhibition is related to antimicrobial activity. A standard 
t-test was run to compare the results of  two groups of  means for 
each bacterium. For E. aerogenes, the probiotic solution was more 
effective than dandelion extract with a t-value of  5.5 and a p-value 
of  0.0003, which is less than a p-value of  0.05. For E. coli, the 

probiotic solution was more effective than dandelion extract with 
a t-value of  6.5, and the p-value is less than 0.05.

 Data from the trials were compared to traditional 
antibiotics. For E. coli, Sulfamethoxazole-trimethoprim is the 
standard antibiotic used for comparison, and for E. aerogenes, 
Ampicillin was the standard antibiotic. Zones of  inhibition for 
these antibiotics (resistant values) were obtained from standardized 
guideline charts.

One Way ANOVA Test, Using F distribution df(2,6) (right-tailed) 
for E. coli:

The results from this test gave a p-value of  0.0001 (p<0.05), which 
signifies that the null hypothesis (H0) should be rejected, and the 
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Table 4. ANOVA Test of the Three Treatments for E.coli (SXT, Probiotic Solution, and Tarazacum officinale)

Source DF Sum of Square Mean Square F Statistic p-value

Groups (between the groups) 2 62.89 31.44 141.50 0.0001

Error (with groups) 6 1.33 0.22

Total 8 64.22 8.03

Table 5. ANOVA Test of the Three Treatments for E.aerogenes  Ampicillin, Probiotic Solution, and Taraxacum officinale

Source DF Sum of Square Mean Square F Statistic p-value

Groups (between the groups) 2 36.22 18.11 40.75 0.0033

Error (with groups) 6 2.67 0.444

Total 8 38.89 4.86

Figure 1. Tukey HSD / Tukey Kramer
Figure 2. Tukey HSD / Tukey Kramer

*Pair Difference SE p-value

x1-x2 6.33 0.27 0.0001

x1-x3 4.33 0.27 0.0001

x2-x3 2.00 0.27 0.0049

Group x2 x3

x1 6.33 4.33

x2 0 2

* X1 represents sulfamethoxazole
* X2 represents probiotic solution
* X3 represents Taraxacum extract

*Pair Difference SE p-value

x1-x2 4.67 0.38 0.000

x1-x3 1.00 0.38 0.237

x2-x3 3.67 0.38 0.001

Group x2 x3

x1 4.67 1.00

x2 0 3.67

* X1 represents Ampicillin
* X2 represents probiotic solution
* X3 represents Taraxacum extract
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alternative hypothesis for this experiment must be accepted.

One Way ANOVA Test, using F distribution df(2,6) (right-tailed) 
for E. aerogenes:

The results from this test gave a p-value of  0.0033 (p<0.05), which 
signifies that the null hypothesis should be rejected, and the alter-
native hypothesis for this experiment must be accepted.

The Tukey HSD Test 

The Tukey HSD test for E. coli showed that the means of  (an-
tibiotics-probiotic solution), (antibiotics-Taraxacum extract), and 
(probiotic-Taraxacum extract) are all statistically significant.

The Tukey HSD Test 

The Tukey HSD test for E. aerogenes showed that the means of  
(antibiotics-probiotic solution) and (probiotic-Taraxacum extract) 
are all statistically significant. However, the means of  (Antibiotic-
Taraxacum) were not statistically significant.

DISCUSSION
 
The significance of  this study is rooted in the fact that bacterial 
biofilms currently have no effective means of  being destroyed. 
Because of  how the biofilms manifest in the human body and 
in hospitals, they proliferate wound infections and lead to a rise 
in nosocomial infections. The results of  this study suggest that 
the Taraxacum officinale extract and the probiotics solution are 
potential bacterial biofilm destruction methods. The implications 
of  this study are potential methods of  destroying the biofilms that 
cause infections in patients. One of  the limitations of  this study 
is that only two types of  bacterial biofilms were studied, so it can 
not be said for certain that these methods of  destruction could 
prove to be effective against all bacterial species. Some future 
recommendations for this study are to increase the number of  
trials and bacterial species studied. 

CONCLUSION
 
The results above show that both treatments are options 
for combating biofilm growth, signified by their bactericidal 
properties. The zones of  inhibition are used to measure the ability 
of  a substance to inhibit microbial growth. In other words, it 
measures the ability of  an antimicrobial agent to inhibit the growth 
of  microorganisms. A larger zone of  inhibition is indicative of  the 
organism’s susceptibility to the treatment. Results show that the 
probiotics treatment was more effective in destroying the biofilms 
than the Taraxacum officinale extract. However, the Taraxacum 
officinale extract was more effective than the respective traditional 
antibiotic treatment for each bacterium.

 Both treatments demonstrated potential bactericidal 
properties against biofilms regardless of  the QS and the chemical 
interactions within or on the surface of  the biofilms. These two 
methods of  destruction are possible solutions to the threats the 
biofilms pose.
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ABSTRACT

The impact of  coronavirus disease-2019 (COVID-19) in the U.S. to date is staggering and Blacks across the country are being 
infected and dying at rates far in excess of  Whites. Although health disparities have been part of  America’s reality for decades, 
the pandemic has exposed the failure of  the healthcare system to adequately serve minority patients. There are immediate solu-
tions that can help to balance the inequity now and position us well for the future. Five suggested solutions are described which 
focus on greater inclusion of  Blacks in activities such as clinical trials, encouraging community-based resources and providing 
comprehensive racial data on COVID-19 cases. We are not all in the fight against COVID-19 together. Solutions must be adopt-
ed to help to address the current disparities now as well as beyond the immediate crisis.

Keywords
Health disparities; COVID-19; Minorities; Health equity; Black communities.

INTRODUCTION 

By all measures, the impact of  coronavirus disease-2019 (COV-
ID-19) in the U. S. to date is staggering and no racial group has 

been impacted as severely as the Black community. Blacks across 
the country are being infected and dying at rates far in excess of  
Whites and implicated are historical structural issues, current bi-
ases and shortfalls in the healthcare system. Immediate solutions, 
grounded in the community, are required to ensure more equitable 
outcomes in the face of  this pandemic. 

 The Hispanic/Latino population, along with other un-
derrepresented racial and ethnic groups, are also facing grave chal-
lenges in the face of  COVID-19.1 Data documenting the impact of  
the virus on Hispanic/Latino communities is not yet as developed 
as that available for the Black population. However, many of  the 
structural issues, biases and healthcare limitations described below 
also apply to this population and appropriate solutions will need to 
be developed.

DISCUSSION

Data released by the Centers for Disease Control and Prevention 
(CDC) details the number of  COVID-19 cases reported by state 
and demographic characteristics.2 Among those cases for which 
race is specified, 30% mortality is shown for Blacks, although 
they represent 13% of  the U. S. population. Most troubling is the 
extreme imbalance on a state and city basis between Blacks and 
Whites who have been infected and succumbed to COVID-19. For 
example, in Illinois, 42% of  people who have died from the disease 
are Black, a group that makes up just 14% of  the state’s popu-
lation.3 In Chicago specifically, over 70% of  the deaths occurred 
among Black residents although they represent only about a third 
of  the population.4

 Historical imbalances in wealth and opportunity have cre-
ated structural conditions that underlie both the racial imbalances 
in coronavirus deaths and a healthcare system that promulgates 
the disproportional risk experienced by Black patients.5 Structural 
conditions are numerous; a partial accounting includes segregated 
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neighborhoods that have insufficient services and funding, poor 
access to healthy foods, disproportionate placement of  toxic dump 
sites, overrepresentation in low wage jobs, and life stressors from 
institutional bias.6 Low socioeconomic status alone is a risk fac-
tor for total mortality.7 Focusing on healthcare specifically, Blacks 
are less likely to be insured, more likely to have underlying health 
conditions, and face bias that prevents them from getting guide-
line-appropriate treatment. Co-morbidities such as hypertension, 
diabetes, obesity, renal disease and cardiovascular disease, along 
with underlying elevated levels of  lipoprotein(a) [Lp(a)],8 are all 
risk factors for poor COVID-19 outcomes, and Blacks suffer from 
a high prevalence of  these conditions.9 In addition, data indicates 
that a high proportion of  COVID-19 patients die from complica-
tions related to heart failure and renal disease in particular.9,10

 Conditions for Blacks exacerbate the links to increased 
exposure and worse outcomes in the face of  COVID-19. Many 
essential workers are Black, and they must continue reporting to 
work even though it means ongoing contact with the public. Black 
workers may have to take public transportation to and from work 
and come home to multigenerational dwellings, making social 
distancing in general, and from older and more vulnerable family 
members, impossible. Black communities, especially those in states 
without Medicaid expansion, have less access to testing and medi-
cal care. 

 Health disparities have been part of  America’s reality for 
decades; however, the pandemic has exposed the failure of  the 
healthcare system to adequately serve minority patients. As such, 
COVID-19 is not an equal-opportunity disease. The fact that a 
higher number of  individuals in the Black community are con-
tracting and dying of  the virus exposes the country’s “deeply rooted 
social, racial and economic health disparities”11 Changing this reality is a 
moral imperative. As Dr. Clyde Yancy, a researcher and physician 
at Northwestern University, states: “a 6-fold increase in the rate of  death 
for African Americans due to a now-ubiquitous virus should be deemed uncon-
scionable. This is a moment of  ethical non-reckoning”.4

 Solutions must be able to address these issues in the short 
term as well as longer-term.  In keeping with society’s crisis men-
tality, once an acute situation resolves, root causes are forgotten 
along with the need to permanently address them. How can this 
be prevented from continuing to occur? Many of  the underlying 
factors that have persisted would require policy or system changes 
that could take years. Included are such factors as cost of  care, 
which may hinder patients from seeing a physician or having the 
ability to access the most appropriate and effective medication; the 
lower-value care Blacks receive compared to Whites; lack of  pro-
viders or clinics in the communities with high Black populations; 
and a shortage of  Black physicians, who have been found to en-
gender greater trust and use of  the health system among Black 
patients.12-15

 However, there are immediate steps that can help to bal-
ance the inequity now. 
 

Apply the Lens of Distributive Justice and an Inclusive Well-
Rounded Perspective to Considerations of Scare Resource
Allocation 

An issue of  current concern is the scarcity of  medical resources in 
many cities, and guidelines are being created to help physicians eth-
ically make rationing decisions. An article by Dr. Ezekiel Emanuel 
and colleagues provided recommendations consistent with save-
the-most lives principle; that is, save the life of  the healthier patient 
that will be more likely to successfully recover.16 The authors, while 
attempting to operationalize ethical values for the fair allocation of  
scarce resources, were remiss in considering the challenges faced 
by Black patients, thereby promulgating existing inequities. 

 The first recommendation prioritizes patients with a rea-
sonable life expectancy. This is tied to structural conditions as well 
as current socio-economic status which disadvantages minority 
patients. Assigning value to quantity versus quality of  life is not 
in the remit of  medical practice. Public sentiment differs from the 
authors’ perspective; a PEW research study shows that U. S. adults 
are split on whether a scarce ventilator goes to a person most in 
need or the one most likely to successfully recover.17

 The second recommendation assigns COVID-19 in-
terventions first to front-line healthcare workers designated as 
physicians and nurses. However, essential staff  from critical in-
frastructure positions who face the same exposure risk, such as 
transportation, food and sanitation workers, are disproportionately 
minorities. A third recommendation prioritizes providing scarce 
resources to people who participate in clinical research of  COV-
ID-19 vaccines and therapeutics as a tie breaker for people with 
similar prognoses. Minorities are often not given equal opportuni-
ties to clinical trials, and trust in research has been eroded through 
historical unethical practices. A prime example is the paucity of  
Black patients, typically less than five percent, in clinical trials of  
new cancer drugs for conditions that disproportionately affect 
them.18

 Applying these criteria evenly to everybody does not rec-
ognize that factors impacting health status are not evenly distrib-
uted. The adage – where the pain is, the power ought to be – speaks to 
the perspective of  distributive justice.6 This asserts that it can be 
ethically justified to give more resources to the least well off  if  this 
is what is required for all individuals to reach the same level of  
health. Focusing on the most vulnerable and underserved creates 
a path toward health equity that will help everyone overcome this 
pandemic.
 
Having Comprehensive Racial Data on COVID-19 Cases

The CDC data referenced earlier contains a partial accounting of  
race and ethnicity associated with coronavirus cases; this informa-
tion is only reported for about 25% of  cases. However, having 
comprehensive national data on race, ethnicity, gender, age, and 
location is critical to developing preparedness plans for this wave 
and the next waves of  COVID-19. This data will be instrumen-
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tal in directing appropriate resources to where they are critically 
needed, ensuring that response to cases is fair and equitable. In 
addition, this data can also provide insight into the areas with no 
apparent disparities, and this can be used as a guide toward pro-
moting equity. 

 A tool in this effort could be the Surgo Foundation, a 
British nonprofit that uses data science to address global devel-
opment and health care issues.19 Scientists at the foundation have 
developed a new metric called the COVID-19 Community Vul-
nerability Index that is designed to capture where the impact of  
the virus will be most severe. It looks at 34 socioeconomic and 
epidemiological factors such as residents’ poverty and income, age, 
race, and ethnicity, as well as their disabilities and underlying health 
issues and transportation, housing, and healthcare system capaci-
ty in their county. The index builds upon the Center for Disease 
Control’s social vulnerability index, which quantifies a community’s 
ability to cope with disasters in general. 

 Areas in the U. S. found to be most vulnerable to COV-
ID-19 are counties in the South, in states such as Mississippi, Lou-
isiana, Arkansas, Oklahoma and Alabama. Being able to plan and 
allocate resources up front will go a long way to drive more equi-
table health support in the many large Black communities in these 
states. 

Make Centers for Testing and Care Available in Black 
Neighborhoods

In order to address the spread of  COVID-19, people need to be 
tested and treated in a timely way. In Black communities, this is 
not occurring based on the location of  healthcare facilities and the 
clogged pipeline. Initial indications are that doctors are less likely 
to refer African-Americans for testing when they visit a clinic with 
symptoms of  COVID-19, and delaying care with this aggressive 
virus can lead to poorer outcomes.20 Pop-up centers that offer ac-
cess to free testing and treatment are critical to help speed care for 
Black individuals. This can help to mitigate the long waits at emer-
gency rooms in public hospitals that result in patients risking expo-
sure on public transportation and returning home without getting 
the care they need or the means to purchase medication. The fact 
that many city residents do not have cars is overlooked with drive-
through testing sites. Instead of  placing sites wherever they can be 
set up quickly, officials must target the communities in need.

Make Education and Outreach Available on a Community Basis

In the U. S., and particularly in the Black community, there was a 
lack of  early communication about the threat of  COVID-19 as 
well as transmission of  confusing messages. The fact that infor-
mation was not forthcoming allowed unfounded rumors to propa-
gate, such as Black people were immune to the disease. And, some 
government representatives and spokespeople put the blame on 
Black Americans for contracting and dying of  the virus, based on 
genetics, underlying conditions, the foods they eat, lifestyle, etc.21 

As a result, some areas lagged in terms of  taking required action 

to slow the spread.

 In many Black communities, trust in government is low 
and incomplete; confusing and inaccurate information only serves 
to enhance this sentiment. State and local governments will have 
to step up to address Blacks at the community level, using trust-
ed individuals and institutions, such as churches and faith-based 
leaders, community non-profits, trusted community sources, local 
health leaders, and advocacy groups to reach out to vulnerable peo-
ple. How education and outreach is transmitted through focused 
and culturally nuanced messages and targeted channels is critical. 
Public health information is required, including which comorbid-
ities have been associated with greater risk, dispelling myths on 
exposure, transmission and convalescence, when patients should 
present to urgent care, and key issues to discuss with health care 
professionals (HCPs).

Provide Appropriate Protection

The country’s response remains hampered by medical supply 
shortages which need to be shared with all essential workers, not 
just emergency and medical personnel. This includes janitors, 
home health aides, delivery people, grocery, farm works and san-
itation workers, and transportation workers. In many cities, Black 
municipal employees have not been provided adequate protection, 
exacerbating the spread of  disease to their families as well as the 
segments of  the public they come into contact with. 

CONCLUSION

In the fight against COVID-19, it may feel good to say we are all 
in this together, but in reality, we are not. The Black community is 
experiencing a disproportional burden of  the pandemic. This will 
continue unless short-term solutions are adopted and are able to 
facilitate the longer-term solutions that will extend far beyond the 
immediate crisis.
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