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APACPH and Public Health Education in China

Bo Wang', Liming Li*
1. Chinese Academy of Medical Sciences Health science research center, Beijing 100730 China;

2. Chinese Academy of Medical Sciences / Beijing Union Medical College, Beijing 100730, China

Abstract; Firstly, an introduction of APACPH, including the mission and objectives, organizational
structure, main activities, major funding sources and extraordinary leaders, was provided. The
contribution of APACPH to China’s public health, in terms of regional collaboration and communication,
training and faculty/students exchanges, research cooperation and communication, emergency
preparedness and disaster management, and Public Health Education Reform, was described. Secondly,
the development process, characteristics and reform of China’s public health education were summarized.

Finally, future cooperation between APACPH and China was expected.

Key words: APACPH; public health education; public health education accreditation
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China and Global Health: Concept and Future

Minghui Ren, Guoping Lu

Department of International Cooperation, National Health and Family Planning Commission, Beijing 100044, China

Abstract: Globalization is sweeping every corner. Health issues have become the core of global
development and are among important non-traditional security issues. No countries can deal with it alone,
and there is a need to take coordinated action with diverse resources and to work on global health
cooperatively. China’s experience of its own health care development provides valuable visions and thoughts
for global health. China has been the important state actor of global health in bilateral, multilateral, the
regional and global levels. At present, it is necessary for China to engage in the global health and conduct

the research on global health strategy from a new and full perspective.

Key words: Global health; concept; future
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Global Health Policy: Efforts for Promoting Health Equity

Qingyue Meng
Peking University China Center for Health Development Studies, Beijing 100191, China

Abstract; Health equity and promotion is one of the most important aim of global health development.
Health policy development from global perspective plays critical role in influencing health and promote
development of the global health subject. Over the past three decades, health equity has been centered the
development and policy aims by many international organizations, especially the UN system, which is
reflected from the primary health care, the Millennium Development Goals, and universal health coverage.

This article introduces the main global health policies.

Key words: Global health; health policy; equity
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Abstract: Over the past 10 years, the African continent is undergoing a huge transformation. Although the
region as a whole is still confronting many economic and social challenges, particularly in achieving the UN
Millennium Development Goals, it is undeniable that “ Africa is on the right track. ” This paper
systematically reviews the recent initiatives in the arena of global health made by the United States and
Japan, the two major players in international health development aid and further analyzes how China will
respond to those changing situation and continue to conduct pragmatic health cooperation with African
countries through scientific decision-making process, comprehensive market forces, innovation in health
assistance mechanism and diversity of health cooperation patterns, etc. » so as to enhance the breadth and

the depth of Chinese South-South health cooperation.
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Abstract: China has been actively participating in global health issues. This paper made an overall review of

China’s development in both domestic and global health. China’s contributions to global health are discussed in

terms of foreign assistance, human resources and infrastructure, the use of drugs, political commitment, etc.

The challenges China is confronting are also discussed so as to better foster China’s engagement in global

health.
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1 Introduction

As China has solidified its standing as a global
power, it has rapidly increased its foreign, with an
estimated annual growth of 29% between 2004 and
2009, Health-focused assistance remains a small,
though growing, part of China’s overall assistance
budget. Nonetheless, as China increasingly brings
resources and innovation to support health in de-
veloping countries, it has the potential to make a

significant impact on health globally.

China’s efforts are part of the growing influence
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of emerging economies in global health. Countries in-
cluding India and Brazil with an increased focus on
South-South cooperation are bringing new approa-
ches and resources to improve the health of people
worldwide. As the budgets of traditional global
health donors continue to come under pressure,
these efforts are increasingly important.

China is uniquely poised to advance global health
efforts, drawing from its significant domestic
health achievements, production of high-quality,
low-cost health technologies and enormous invest-
ment in research and development. At the same

time, ensuring China’s potential as a global health
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partner is fully realized and continued political
commitment from China’s leaders is needed. The
Government of China recognized in 2011 that “Chi-
na has a long way to go in providing foreign aid”,
and promised to “optimize the country’s foreign aid
structure, improve the quality of foreign aid ... and
improve the pertinence and effectiveness of foreign
aid”™). International organizations and traditional
global health donors can have a key role in sup-

porting China’s efforts.
Domestic Health Achievements Offer Key Lessons

China has made dramatic progress against its
own public health challenges, even with a relative-
ly low per capita GDP. The country met MDG 4 a-
head of schedule, reducing child mortality from 54
per 1,000 live births in 1990 to 14 in 2012, It has
achieved MDG 5 and has made progress against
MDG 6. China successfully controlled and preven-
ted a range of infectious diseases. It eliminated po-
lio in 2000 (and swiftly dealt with re-importation
of the virus in 2012), eliminated lymphatic filaria-
sis in 2008, and nearly eliminated malaria and
schistosomiasis.

China has strengthened its health system to
reach both urban and rural areas. In 2009, China
embarked on reforming its health sector to expand
universal coverage of health services and insurance
by 2020, representing the greatest expansion of
healthcare coverage and access the world has ever
seen.

China’s domestic health progress can provide
valuable models for developing countries facing
similar challenges. One important factor of China’s
success in reducing child mortality is improving ac-
cess to immunization through its National Immuni-
zation Program, along with advances in cold chain
management and surveillance systems. China has
begun to share its expertise through bilateral tech-
nical assistance to other developing countries facing

similar challenges.

B1E

2 Quality Health Technologies and
Improving Access

China’s pharmaceutical industry, starting
from scratch, has grown from a weak, centrally
planned sector to a strong, market-oriented one.
Since the Reform and Opening-up, the pharmaceu-
tical sector has been one of the fastest growing in-
dustries. China has invested heavily in research
and development and is now the second biggest in-
vestor in R&D in the world, after the United
States™. Chinese companies have been a source of
high-quality, low-cost technologies and are in-
creasingly bringing innovative technologies to mar-
ket that could substantially improve access in de-
veloping countries.

One important example of this has been anti-
malarial drugs, as China is the world’s largest pro-
ducer of artemisinin. Another example is Sino-im-
plant II, a low-cost, long-acting injectable contra-
ceptive, which has helped to drive prices down for
women in countries where access to reproductive
health services is limited. The Shang Ring is a
low-cost male circumcision tool that can reduce the
risk of HIV infection, which makes it highly suit-
able for low-income countries with high HIV prev-
alence. Both Sino-implant and the Shang Ring are
awaiting WHO prequalification, which will clear
the path for purchase by international agencies.

Chinese companies manufacture all 15 vaccines
in its National Immunization Program, ensuring a
reliable domestic supply of vaccines. In October
2013, the first Chinese-manufactured vaccine a-
chieved WHO prequalification, marking a mile-
stone in China’s entry into the global market for
vaccines. The vaccine protects people from Japa-
nese Encephalitis, a disease that affects many poor
communities across Asia. By meeting the interna-
tional quality standard, the vaccine can now be

purchased by international organizations such as

the GAVI Alliance and UNICEF for delivery to



low-resource countries. Significantly, the Chinese
manufacturer has embraced a principle fundamen-
tal to global equity known as “tiered pricing”,
promising to provide the lowest prices to the poo-
rest countries. A number of other vaccines are see-
king WHO prequalification over the next few years,
including oral polio vaccine, rotavirus, pneumo-

coccal conjugate, seasonal flu and meningitis.

3 Human Resources and Infrastructure

China’s health assistance is rooted in recogni-
tion of the essential role that human resources play
in health, and its efforts focus on helping support
sustainable health systems in low-income settings.
Since 1963, China has sent more than 20, 000
health workers including doctors and nurses to 42
countries in Africa and a dozen countries across A-
sia through its Chinese Medical Teams program-”.
To build local capacity, China’s overseas medical
teams also train in-country staff.

China has historically provided assistance for
much-needed health infrastructure in several devel-
oping countries including hospitals and malaria
centers, and has supported pharmaceutical facto-

ries in various countries in Africa.

4 Political Commitment to Strength-
en China’s Global Health Efforts

Over the past year, China’s government and
private sector have engaged in further efforts to
support health in other countries, particularly on
the African continent. The Ministerial Forum on
China-Africa

brought more than 30 African heath ministers and

Health Development in August
a number of global health leaders to Beijing. This
Forum was the first meeting of health ministers
under the Forum on China-Africa Cooperation

(FOCAC), highlighting the importance of health

in the future of China-Africa relations.
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Participants at the meeting agreed to the Bei-
jing Declaration, which identified areas where
China can bring its expertise and resources to ad-
dress particular health issues, such as malaria con-

HIV/AIDS,

health and immunization. The Declaration also

trol, schistosomiasis, reproductive
highlighted efforts that could support sustainabili-
ty, such as addressing health worker shortages and
increasing partnerships on research and technology

transfer.

5 Challenges for Global Health Efforts

One challenge is that China does not have a
single overarching body that coordinates its aid.
Instead, several agencies and departments in China
share responsibility for China’s health assistance
budgets and activities. They are the Ministry of
Commerce (MOFCOM), the National Health and
Family Planning Commission (NHFPC), and the
Ministry of Foreign Affairs (MOFA). Each minis-
try has different interests and priorities, and lack
of coordination can inhibit efficiency, efficacy and
transparency.

China’s great promise as a source of health
technologies is limited by continuing challenges
with quality control. While most Chinese products
are of high quality, doubts over quality and safety
sometimes undermine their acceptance. Counter-
feit or poor quality drugs produced in China and
other countries threaten real harm in some in-
stances. Resolving this issue will require address-
ing an interlocking set of problems including lax
regulatory regimes and the role of the private sec-
tor. But the recent prequalification of the Chinese-
made Japanese Encephalitis vaccine augurs well for
the future.

Finally, China has traditionally conducted aid
through bilateral agreements, rather than finan-
cing multilaterals such as the GAVI Alliance or the

Global Fund. This aligns with many other emer-
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ging economy governments, such as Brazil and In-
dia, which don’t hew to standard donor-recipient
frameworks but instead explore different develop-
ment-assistance models. China’s preference for bi-
lateral agreements is likely to remain, although its
engagement with multilaterals is expanding, inclu-
ding donations to UNICEF. the Global Fund and
the WHO. In recent years, China has welcomed
the support of international organizations such as
WHO, UNAIDS, UNFPA and UNICEF in sha-
ping China-Africa health collaboration.

This increasing engagement with international
organizations and systems must also include Chi-
nese businesses. Chinese pharmaceutical compa-
nies are still focusing almost exclusively on the do-
mestic market. This means they will need some
support to meet international standards for WHO
prequalification of drugs and vaccines—a long and
complex process, with language barriers a continu-

al challenge.

6 Conclusion

China’s experience in building and operating
health delivery systems in low-income settings,
combined with its progress in health product devel-
opment and manufacturing, make it ideally placed

to collaborate with various partners in improving

B1E

global public health. China’s engagement in global
health is a powerful force that can provide new
funding and innovative technologies and approa-
ches. By seeking to develop a coherent global
health strategy, the Chinese government is demon-
strating its commitment to further its influence on
global health. The international community has an
immense opportunity to support these efforts. To
move forward, China needs to engage in global
health debates, to better understand the health
needs of partner countries and coordinate its own
efforts more effectively. Continued advocacy can
help encourage the Chinese government to address
the challenges identified above, expand its engage-
ment and align its priorities to effectively support
the global community in meeting pressing health

challenges.
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Comparative Research on Tobacco Control Policy between USA and China

Dan Cui', Tian Gan®, Zongfu Mao', Jay E. Maddock'
1. Wuhan University Global Helth Institute, Wuhan 430072, China;

2. Guangdong Center for Disease Control and Prevention, Guangzhou 511430, China

Abstract; This article compared the policy and measures of tobacco control between China and USA
according to the MPOWER strategy of WHO and tried to find the experiences and advices for tobacco
control in China. Comparing the differences between China and USA in responsible management, managed
objects, managed content and historical development according to the MPOWER stragegy, we found 5
important problems of tobacco control in China by searching the information of policy and measures of
tobacco control in China and USA on the web. Firstly, there had not been a continuous, national-wide
monitoring system for tobacco prevalence. Secondly, there was no law for smoke free in the national level.
The local by-law was not clear and with a lighter punishment. Thirdly, there was no effective help for
quitting smoking. Fourthly, the health warnings showed on cigarette packaging were not obvious and the
sentence was not serious enough. Fifthly, tobacco enterprise enhanced their corporate image through the
recessive and indirect advertisement. Sixthly, the tobacco tax was too low to reduce the tobacco

consumption,

Key words: Tobacco control; MPOWER Strategy; comparative researth
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Public Objections to Environmental Tobacco
Smoke among Adults in Hawaii
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Abstract: Creating smoke free environment can reduce the harmful effect of tobacco smoke for both smokers

and non-smokers. Initiating behaviors to avoid secondhand smoke may be a good way to promote or encourage

a smoke free environment. Binary logistic regression was used to analyze a random digit-dialed telephone sur-

vey with 3,626 adult residents of Hawaii. Current smokers were the least likely to object to environmental to-

bacco smoke from both strangers and friends. Among former smokers and non-smokers, significant predictors

of asking strangers not to smoke around them were: being Native Hawaiian and Filipino. good general health

status, lower household income, younger age, positive social norms, disagreeing that it is okay for people to

smoke in outdoor public places, and having children. Similarly, statistically significant predictors of avoiding

secondhand smoke from a friend was being Native Hawaiian or Filipino, lower household income, younger

age, negative attitudes towards smoking, and having children. This study indicates that changes in people’s

psychosocial constructs toward secondhand smoke may be important to create smoke free environments.

Keywords: Secondhand smoke; hawaii; smoke free polices

1 Introduction

The World Health Organization (WHQO) pre-
dicts that by 2030, tobacco will be responsible for
more than 8 million deaths worldwide each year"'”.
This is more than tuberculosis, HIV/AIDS, and
malaria combined™. Even among non-smokers,
exposure to secondhand smoke has a broad range

of serious health consequences?. Secondhand

smoke exposure increases the risk of lung cancer,

Received:2014-02-11; Revised: 2014-02-22

stroke and coronary heart disease™. In the United
States, secondhand smoke causes about 3,400 lung
cancer deaths and 46,000 heart disease deaths each
year' . Tobacco is responsible for an estimated 430
cases of sudden infant death syndrome, 24, 500
low-birth-weight babies, 71,900 pre-term deliver-
ies and 200,000 episodes of childhood asthma an-

nually in the United States™.

The only way to
fully protect individuals from the harmful effects of
secondhand smoke is to create 100% smoke-free

environments ",
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Twenty-two percents (22%) of the world’s
population, aged 15 and older, are smokers. Non-
smoking is becoming the standard pattern of be-
havior and secondhand smoking exposure has also
decreased in recent years", The decrease in expo-
sure to secondhand smoke over the last 20 years is
due to the growing number of laws banning smok-
ing in work places and public places, an increase in
the number of households and residences that en-
force smoke-free rules, and a decrease in adult and
youth smoking rates™™,

In Hawaii, between 2001 to 2006, the propor-
tion of people living in homes where smoking is
not allowed increased from 76% to 86% and the
percentage of adults who do not allow smoking in
their family cars increased from 78% to 88%M".
Initiating behaviors to avoid secondhand smoke
may be a good way to promote or encourage a
smoke free environment. One method is to directly
ask smokers not to smoke around them. However,
not everyone is comfortable enough to confront a
stranger to request this. Lin and other researchers
have studied contributing factors associated with
avoidance of secondhand smoke and found that
self-efficacy was the strongest factor associated
with avoidance of secondhand smoke™’ . Studies
have shown that knowledge, attitude, gender,
family smoking behavior, and self efficacy predict

D107 " However lit-

avoidance of secondhand smoke
tle is known about asking strangers versus friends
and family members to avoid smoking. It is impor-
tant to note that a friend and a stranger play differ-
ent social roles and may have different predictors
of behavior. The goals of this study were to: as-
sess the prevalence of smoke free polices in house-
holds and vehicles in Hawaii; assess the prevalence
of secondhand smoke avoidance behavior when the
smoker is a known friend or a stranger; and to un-
derstand the predictors of secondhand smoke
avoidance behavior of strangers and friends among

Hawaii residents.

B1E

2 Methods

2.1 Data collection

Data for this study were collected as part of
the ongoing evaluation of the Healthy Hawaii Initi-
ative, a statewide social-ecological program de-
signed to increase physical activity, improve nutri-
tion and reduce tobacco use among the residents of

Hawaiit'

. In 2011, a cross-sectional random digit-
dialed telephone survey was conducted among Ha-
waii residents aged 18 to 54. Over the course of
the year, 15,108 adults were contacted by tele-
phone. Among these, 3,626 residents aged 18 to
55 completed the telephone survey. This research
included 1, 840 landline-based surveys and 1, 786
cell phone based surveys. In this study, West-
Var5.1 was used to generate weights. The weigh-
ting variables were age, gender, household size,
and extent of cell phone use (i. e. cell only, land-
line only, cell majority, landline majority). All da-
ta reported in this study was weighted using these
variables.
2.2 Measures
2.2.1 Demographics

Participants were asked a series of demo-
graphic questions, including age, gender, marital
status, education, income, ethnic identification,
general health status and number of household
members. The presence of children in the house-
hold was assessed by subtracting the number of
members aged 18 years and older from the total
number of people in the household. For ethnic
identification, “Caucasian” and “Portuguese” were
categorized as “White,” while “Chinese,” “Japanese”
and “Korean” were classified as “East Asian. ” For
marital status, “married” and “not married but liv-
ing with partner” were identified as “Not single. ”
“Widowed,” “Separated.” “Divorced” and “Never
married” were identified as “Single”.

2.2.2 Secondhand Smoke Avoidance

Participants were asked if in the past three
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months, they had asked a stranger, friend or
someone they know not to smoke around them.
Reponses to each of the three questions were either
yes or no.
2. 2.3 Smoking-Related Attitudes

Participants were asked several questions to

assess their attitudes and beliefs about smoking.
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(Table 1). Their responses were categorized ac-
cording to a 5-point scale (1= strongly disagree;
2=disagree; 3 = neither agree nor disagree; 4 =
agree; 5=strongly agree).For the analysis, the re-
sponses were dichotomized into two categories, agree

or disagree, and excluded the neutral response.

Table 1 Public Objections to Environmental Tobacco Smoke from strangers and friends by smoking status

N % Asking strangers x? P Asking friends x? P
Total 3626 100 22.6 29.1
Smoking status
Current smoker 599 16. 6 18.3 7.510 0.023 20. 3 26.977 <0. 001
Former smoker 759 21.0 23.8 31.0
Never smoker 2258 62. 4 23.3 30.9

2.2.4 Smoke free polices in homes and cars
Participants were asked “which statement best
describes how smoking is handled inside your
home?” Having a smoking free policy at home was
indicated by the participant stating that “Smoking
is not allowed anywhere inside my home. ” Partici-
pants were categorized as not having a smoke free
policy if they chose either of the following state-
ments, “Smoking is allowed in some places or

> or “There are no rules about smok-

some times,’
ing inside my home. """ Participants were asked to
indicate which statement best described how smok-
ing is handled in their cars. A smoke free policy in
cars was identified if the participant said, “No one
is allowed to smoke in my car. ” Participants were
categorized as not having a smoke free polices in
cars if they chose any of the following three state-
ments, “Only special guests are allowed to smoke
in my car,” “People are allowed to smoke in my

> or “There are no

car if the windows are open,’
rules about smoking in my car. ” Participants who
said that they did not have a car were treated as
missing™!.
2.2.5 Smoking Status

Current and former smokers were identified if

they responded “Yes” to the question, “Have you
ever smoked 100 cigarettes in your entire life” and
responded “Yes” or “No” to the question, “Do you
currently smoke tobacco?” respectively. Never
smokers were identified if they answered “No” to
both of the questions. Former smokers answered
yes to the first question and no to the second.
2.2.6 Data analysis

Data were analyzed using SPSS 20. 0 for Win-
dows. In the descriptive analysis, chi-square tests
were used to test for associations between second-
hand smoke avoidance behavior from strangers and
friends, demographic factors and smoking varia-
bles. lLogistic regression was used for the binary
analysis of secondhand smoke avoidance behavior
from strangers. The full model consisted of all sig-
nificant variables from the chi-square analyses, in-
cluding ethnicity, self-reported general health sta-
tus, education, income, marital status, gender,
age, the presence of children in the home, the be-
lief that people should not smoke in outdoor public
places, the beliefs that all homes and cars in Ha-
waii should be smoke free, that secondhand smoke
seriously harms non-smokers, and the social norms

that most of my friends (or people in my commu-
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nity) think smoking is disgusting.

3 Results

Description of Study Participants

The average age of participants was 36. 1 years
(S.D. = 11.0 years) and 50. 1% participants were
male. Four ethnic groups composed 79. 1% of the
sample: White (30. 8%), Native Hawaiian (12. 6%,
Filipino (12.7%) and East Asian (23.0%). Edu-
cational attainment was high, with 28% having a
high school degree and 67.6% having some col-
lege/ college degree. Less than half of respondents
(36.6%) reported the presence of children in the
household. For marital status, half of participants
(50.1%) were married or not married but living with
parent. More than half (80.4%) of the partici-
pants have a smoke free policy in home, and 80%
of the participants have a smoke free policy in their
cars. Almost all participants (90. 9%) participants
agreed second hand smoke seriously harms non-
smokers and 86 % said it is not okay to smoke in-
doors. More than half (60%) of participants agree
that all homes and cars in Hawaii should be smoke
free. The composition of participants by smoking
status was 16. 6% current smoker, 21.0 % former
smoker and 62.4 never smoker. Table 1 displays
the frequency of objection of environmental tobacco
smoke by strangers and friends by smoking status.
Current smokers were the least likely to object to both
stranger and friends smoking around them.

Overall, 22. 6% of the respondents have asked
a stranger not to smoke around them in the past
three months, and 29.1% of the respondents have
asked someone they know not to smoke around
them in the past three month. Additionally, 75. 2% of
those who avoided secondhand smoke from a stran-
ger also avoided secondhand smoke from a friend.
Similarly, 58.4% of those with avoided second-
hand smoke from friend also avoided secondhand

smoke from strangers. Table 2 displays correlates of

e
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public objections to smoke hand smoke exposure.

Table 3 presents the odds ratios (OR), and
associated 95% confidence intervals (CI), and P
value from the final logistic regression model as-
sessing objection to secondhand smoke from a
stranger among former and never smokers.

Table 4 presents the OR, and associated 95 %
CI, and P value from the final logistic regression
model assessing objection to secondhand smoke

from a friend among former and never smokers.

4 Discussion

This study found that 80.4% of Hawaii resi-
dents have a smoke free policy in their home,
which is similar to the prevalence reported by the
2011 Hawaii State BRFSS (82. 7%)M% . The study
also found that 80% of Hawaii residents have a
smoke free policy in cars, which is similar to the
prevalence reported by the 2011 Hawaii State BRF-
SS (78. 6 %)), This study was the first to report
that 22.6% of the Hawaii residents avoided sec-
ondhand smoke from strangers and 29. 1% of resi-
dents avoid secondhand smoke from friend in the
past three months. Former and never smokers are
of particular interest because they are more likely
to influence social norms around secondhand
smoke exposure. They are the largest group people
reporting objection to secondhand smoke. Howev-
er, most people still do not ask smokers not to
smoke around them. Univariate analysis found
that correlates of avoiding secondhand smoke be-
havior varied somewhat between a stranger and a
friend. Correlates in common included ethnicity,
general health status, marital status, education
level, household income, age. Most of their friends
think smoking is disgusting. Most of the people in
their community think that smoking is disgusting.,
it is okay for people to smoke in indoor public

places, all homes and cars in Hawaii should be

smoke free, and children in the home.
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Table 2 Correlates of public objections to environmental tobacco smoke

N From stranger From friends
N % X P N % e 2
Total 3017 705  23.4 929  30.9
Ethnicity
White 949 204 21.5 110.519 <C0.001 244 25.7 110.003 <C0.001
Native Hawaiian 358 126 36.1 155 44.3
Filipino 365 119 32.6 169 46.4
East Asian 734 87 11.9 162 22.1
Other 600 165 27.5 195  32.4
General Health
Excellent 518 162 31.3 24.388 <C0.001 155 29.9 10.171 0.038
Very good 940 202 21.5 294  31.3
Good 1035 216 20.9 309 29.9
Fair 385 94 24.9 139  36.9
Poor 133 29 21.8 32 23.9
Marital status
Not single 1512 317 21.0 10.290 0.001 433  28.6 7.234 0. 007
Single 1502 388 26.0 496  33.2
Education
High school or less 846 256 30.5 33.6 <C0.001 347 41.5 62.408 <C0.001
College or less 1714 350  20.4 465  27.1
Grand school 450 95  21.2 113 25.1
Household income
< $24,999 527 189 364 65.888 <C0.001 223 43.1 73.254 <C0.001
$ 25,000~ $ 59,999 847 200 23.6 286  33.8
$ 60,000~ $ 99,000 624 112 17.9 164 26.3
=100,000 662 126 19.0 142 21.5
Gender
Male 1456 306 21.0 9. 156 0. 002 444 30.5 0.190 0.663
Female 562 399  25.7 485 31.2
Age
18~34 1391 408 29.4 50.255 <C0.001 532 38.3 66.733 <<0.001
35~54 1627 297 18.4 396 24.5
I think smoking is disgusting
Disagree 218 48 22.0 0.572 0. 449 68 31.2 0.198 0. 656
Agree 2553 618 24.3 831 32.7
Most of my friends think smok-
ing is disgusting
Disagree 451 142 31.6 14.039 <C0.001 171 37.9 8.721 0.003
Agree 2112 487  23.2 647  30.8
Most of the people in my com-
munity think that smoking is
disgusting
Disagree 459 131  28.6 6. 781 0. 009 170  37.0 8. 504 0. 004
Agree 1769 401 22.8 527 29.9
Smoke free polices in home
Yes 2512 595  23.7 0. 506 0.477 773 30.8 0. 054 0. 816
No 495 110 22.2 155 31.3
Smoke free polices in car
Yes 2444 572 23.4 0. 202 0.653 783 32.0 11.816 0.001
No 393 88 22.4 92 23.4
It is okay for people to smoke in
indoor public places
Agree 337 73 21.7 0.915 0. 339 75 22.3 14.386 <<0.001
Disagree 2607 624 24 843  32.4
It is okay for people to smoke in
outdoor public place
Agree 1561 292 18.7 50.249 <C0.001 404 25.9 43.004 <C0.001
Disagree 1228 369 30.3 457  37.5
All homes and cars inHawaii
should be smoke free
Agree 1607 444 27.8 13.830 <C0.001 609 38.1 51.808 <C0.001
Disagree 973 206 21.2 237 24.4
Second hand smoke seriously
harms no-smokers
Agree 2675 614 23.0 13.564 <C0.001 853 31.9 3.532 0. 060
Disagree 222 73 34.1 55 25.7
Children in home
No 1751 391 22.5 4. 835 0.028 505 29.0 19. 000 <<0. 001

Yes 1028 269  26.1 380  37.0
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Table 3 Logistic regression model for asking a stranger not to smoke around you among former and never smokers

N=1517 OR 95% CI1 P

Ethnicity

White 1

Native Hawaiian 2.034 1. 277-3. 239 0.003

Filipino 2. 880 1.873-4. 428 <20. 001

East Asian 0.732 0.488-1. 098 0.132

Other 2.521 1.741-3. 652 <20. 001
General Health

Excellent 1

Very Good 0. 646 0. 438-0. 954 0.028

Good 0. 507 0. 342-0. 752 0.001

Fair 0.792 0.493-1. 271 0. 334

Poor 1. 188 0.528-2. 674 0.678
Household income

< $24,999 1

$ 25,000~ $59,999 0.323 0. 225-0. 464 <20. 001

$60,000~ $ 99,000 0. 367 0.243-0.553 <20. 001

= $100,000 0.527 0.358-0. 775 0.001
Age

18~34 years 1

35~54 years 0.503 0. 383-0. 661 <<0. 001
Most of the people in my community think smoking
is disgusting

Disagree 1

Agree 1.504 1.044-2. 166 0.028
It is okay for people to smoke outdoor public place

Disagree 1

Agree 0.452 0. 345-0. 594 <20. 001
Children in home

No 1

Yes 1. 455 1.095-1. 933 0.010

Table 4 Logistic regression model for asking a friend not to smoke around you among former and never smokers

N=1517 OR 95% CI P

Ethnicity

White 1

Native Hawaiian 2.163 1. 386-3. 375 0. 001

Filipino 2.419 1.612-3. 628 <0. 001

East Asian 0. 893 0.623-1. 281 0.538

Other 1. 436 0.999-2. 063 0. 050
Household income

< $24,999

$25,000~ $59,999 0.532 0. 375-0. 755 <20. 001

$60,000~ $ 99,000 0. 569 0. 385-0. 841 0. 005

= $100,000 0.472 0.321-0. 696 <0. 001
Age

18~34 years 1

35~54 years 0.572 0.441-0. 743 <20. 001
It is okay for people to smoke outdoor public place

Disagree 1

Agree 0. 642 0. 495-0. 833 0.001
All homes and cars inHawaii should be smoke free

Disagree 1

Agree 1. 663 1.244-2. 223 0. 001
Do you have smoke free policies in your car

Yes 1

No 1.792 1. 160-2. 769 0. 009
Children in home

No 1

Yes 1. 407 1. 068-1. 854 0.015
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In binary logistic regression analyses of former
and never smokers, statistically significant predic-
tors of avoiding secondhand smoke from a stranger
were Native Hawaiian and Filipino ethnicities, ver-
y good and good self-reported general health sta-
tus, lower household income, younger age, agree-
ing that most of the people in my community think
smoking is disgusting, disagreeing that it is okay
for people to smoke in outdoor public places, and
having children. Similarly, statistically significant
predictors of avoiding secondhand smoke from a
friend included being Native Hawaiian or Filipino,
lower household income, younger age, disagreeing
that it is okay for people to smoke in outdoor pub-
lic places, agreeing all homes and cars in Hawaii
should be smoke free, and having children.

4.1 Demographic and social-economic status

Filipinos and Native Hawaiians, lower house-
hold income, and younger age were predictors for
objecting to secondhand smoke from both stran-
gers and friends. According to 2011 Hawaii State
Department of Health data, Filipino males have
the highest smoking rate in Hawaii (25.3%), fol-
lowed by Native Hawaiian females (23 %)% Indi-
viduals with lower incomes and/or education, the
unemployed, the unmarried, and young people re-

2. 141 People from de-

port the highest smoke rates
mographic groups with higher smoking rates are
more likely to have had a greater chance of being
exposed to secondhand smoke, thus, also making
them more likely to ask a smoker (either a stran-
ger or friend) not to smoke around them. Dillon’s
research also showed that young women in particu-
lar, were comfortable asking anyone to stop smok-
ing because they felt they were entitled to be free
from secondhand smoke exposure. However,
many other young women said they were not at all
comfortable asking someone to stop smoking near
them due to social constraintst'™,
4.2 Smoking related-attitude and social variables
Those who agree that most of the people in

their community think that smoking is disgusting
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and disagree that people should smoke in outdoor
public places were more likely to ask a stranger not
to smoke around them. Those who disagree that it
is okay for people smoke in outdoor public places,
agreed that all homes and car in Hawaii should be
smoke free, and had a smoke free policy in their
car were more likely to ask friends not to smoke a-
round them. These results show that people who
want to create smoke free environments are more
likely to ask others, either strangers or friends,
not to smoke around them. This can also be sup-
ported by other studies that suggest attitude can be

[10, 16, 17] y and

a predictor of an individual’s behavior
a more positive attitude toward avoiding second-
hand smoke is a prerequisite for successful second-
hand smoke avoidance'™. An encouraging finding
is that the presence of children in the household
was linked to a greater likelihood of avoiding sec-
ondhand smoke from both strangers and friends.
4.3 Limitations

The low response rate may have affected the
results. Caution should be used in generalizing
these findings to the entire state of Hawaii. Sec-
ondly., this study was based on a telephone survey,
excluding Hawaii residents without a phone. Sur-
vey questions only included questions regarding
secondhand smoke avoidance behavior, and did not
include secondhand smoke exposure questions.
Thus, it is possible that respondents who indicated

that they did not ask others not to smoke were not

exposed to secondhand smoke at all.
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Abstract: Human enteric viruses are currently being tested as alternative indicators for enhanced monitoring of
recreational water quality. Laboratory methods for the effective concentration and molecular-based detection of
enteric viruses from environmental waters have recently been reported. However, in order to establish a prac-
tical monitoring system using enteric viruses as indicators, there is a need to develop optimized methods for the
effective recovery of infectious viruses from environmental waters. In this study, using Poliovirus 1 as a surro-
gate model, different laboratory conditions for the effective concentration and elution of infectious viruses from
environmental waters were comparatively tested and analyzed. Elution with 3% beef extract in 50 mM glycine
was shown to be the most effective buffer for maximal viral recovery (=>90%). In addition, it was found that
shaking concentrated filters with the elution buffer is a more effective recovery method than direct elution
through the filters (p<C0. 001). Our findings have demonstrated that infectious viruses can be effectively con-

centrated and eluted for in vitro detection, supporting the notion that human enteric viruses may indeed be uti-

lized as practical indicators for the effective assessment of recreational water quality.

Key words: Human enteric virus; recovery of infectious virus; viral infectivity assay; water monitoring

1 Introduction

Millions of gallons of treated and untreated
wastewater are discharged into the world’s oceans
every day'!. Due to negative impacts such as in-
creased occurrence of fecal-oral waterborne disea-
ses, this is a public health concern. Studies have

shown that fecal contamination has been the main

Received:2014-02-11; Revised:2014-02-22

cause of waterborne illness, affecting more people
globally than other type of infectious waterborne
diseases™. A recent article demonstrated that the
number of viral outbreaks has actually increased o-
ver the past years® . In order to reduce and elimi-
nate health risks and enhance protection of the
public from recreational waterborne illnesses, it is
of crucial importance to regularly monitor water

quality using effective methods™"’.
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Currently, the assessment of recreational wa-
ter quality is primarily dependent on the growth-
based counting and measurement of fecal indicator
bacteria (FIB), which include E. coli, enterococ-
ci, fecal coliform, and total coliform bacteria™®®.
Since the establishment and enforcement by EPA
in 1986, the FIB system has been widely used
for monitoring water quality over the past two dec-
ades. Detection methods for these FIB are relative-
ly simple, rapid, inexpensive, and well-standard-
ized for wide application”®*1.In addition, epidemio-
logical studies have shown that the detection of
FIB could indicate the presence of potential fecal

[10]

pathogens''”, and exposure to elevated level of

these FIB is linked with increased risk of contrac-

[11]

ting gastrointestinal diseases'''’. However, several

major limitations are associated with FIB monito-
ring system. For instance, their source is not sole-
ly limited to human feces™™ , and improper correla-

tion between fecal pathogens and waterborne ill-

[12]

ness incidents exists-'*'. FIB persist and even mul-

tiply in the environment after secretion from their

host, yielding inaccurate estimations of true fecal

[13-19]

pollution levels . In addition, bacterial indica-

tors often fail to reliably reflect the presence of

20-22]

pathogenic viruses™'?*?), potentially leading to vi-
ral-related outbreaks of waterborne disease from
waters that either met the state or local bacterial
water quality criteria or were free of indicator bac-

[3:2326] " Clearly, bacterial indicators cannot be

teria
solely relied upon to accurately assess microbial
water quality.

To facilitate more accurate monitoring of rec-
reational water quality and improved protection of
the public from waterborne diseases, human enter-
ic viruses are presently being tested as alternative
indicators for enhanced water quality monito-

[18-2729] " Human enteric viruses are the main

ring
cause of most recreational waterborne illnes-

sesP?% Over 100 types of viral pathogens may be
presented in sewage-impacted water™®, Viruses

are able to survive longer than indicator bacteria in

B1E

both fresh and marine water environments and are
generally more resistant than FIB during conven-

tional wastewater treatment processesﬂ8 .

Recent
publications have shown that under optimized labo-
ratory conditions, low numbers of enteric viruses
can be efficiently concentrated from environmental
waters, and effective molecular-based protocols
have been described for the sensitive detection of
several types of human enteric viruses, including
human noroviruses, adenovirus, enterovirus, and
fecal indicator virus male-specific RNA coliphage
(FRNAC)!-32 T facilitate the practical estab-
lishment of using human enteric viruses for en-
hanced water quality monitoring, this study focu-
ses on the development of optimized laboratory
conditions for the effective recovery of infectious
viruses from environmental waters, using poliovir-

us type 1 as an enteroviral representative.

2 Materials and methods

2.1 Cells

Green Africa monkey kidney Vero cells
(ATCC, Manassas, VA, Cat, No. CCL-81TM)
were used for propagation and titration of infec-
tious poliovirus in this study. Cells were cultured
and maintained with MEM medium (Minimum Es-
sential Medium Eagle, Manassas, VA 20109),
10% heat-inactivated FBS (fetal bovine serum,
HyClone, UT) and 1% PS solution (100U/ml
penicillin, 100U/ml streptomycin sulfate) in TC-
75 cm® cell culture flasks (Greiner Bio-One, Ger-
many) at 37°C with a humidified 5. 0% CO, ., and
passed every 3-4 days by trypsinizing with trypsin-
versine solution (Sigma-Aldrich, MO). All cell
culture operations were conducted inside a cell cul-
ture biosafety hood (SterilGARD III Advance’ and
The Baker Company, Sandford, ME).
2.2 Poliovirus type 1

Viral isolates A laboratory strain of poliovirus
type 1 originally obtained from Dr. Philip C. Loh

(University of Hawaii at Manoa) was used in this
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study as a model virus for laboratory procedure op-
timization. All the viral propagation and viral
quantification assays were performed in a cell cul-
ture biosafety hood (lLabconco Purifier Class 11
Biosafety Cabinet Delta Series, ILabconco, MO)
equipped with a UV sterilization lamp.

Viralstock Vero cells at their exponential
growth phase were harvested using trypsin-EDTA
solution and individual cell suspensions were see-
ded into TC75cm? flasks. After a 24-hr incubation
and cell growth, cell monolayers formed in the
flasks were infected with 1 ml of Poliovirus at MOI
of 0.01. Infected cultures were incubated at 37°C
and then transferred to —80°C freezer when 90%
of the cells showed cytopathic effects (CPE). The
flasks were removed from the freezer and com-
pletely thawed at room temperature, then stored
in —80°C freezer again. After 2 more freeze-thaw
cycles, the culture medium was collected from the
flasks and cell debris was removed through centrif-
ugation at 3,000 rpm (Beckman) for 5 minutes.
Recovered supernatant was transferred into 1.5-
mL centrifuge tubes at 0.5 ml./vial, and aliquots
of virus were stored in — 80°C and used a viral
stock for this study.

Plaque assay Quantification of infectious po-
liovirus was conducted by using a plaque assay
with methylcellulose used as overlay medium. In
brief,

Vero cells at exponential growth phase were
harvested and seeded into 6-well platesat 3 X 10°
cells/well. Following the 24-hr incubation at 37°C
and the formation of a cell monolayer, the cell me-
dium was discarded and the Vero cell monolayer
was rinsed twice with MEM-0 at 2 mL/well. Po-
liovirus solution to be titrated was 10-fold diluted
(up to 10~ %) with MEM-0 containing no FBS, and
each diluted virus was inoculated into the plate at
0.2 mlL/well and three well per dilution. 0.2 mL
of MEM-0 was added to one well as a negative con-
trol. The plate was incubated at 37°C for 1-2 hrs

for viral adsorption. The plate was gently rocked
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from side to side every 15 minutes to allow an even
distribution of infectious viruses. Residual viral so-
lution was removed from the wells after the ad-
sorption and 2 mL/well of overlay medium consis-
ting of MEM with 2% FBS and 5% Agar was add-
ed (Sparks, MD21151, U.S. A. Cat. No. 0140-
01). The plate was incubated at 37°C to allow the
formation of virus-induced plaques. At day 2-3
when plaques became readily visible, crystal violet
staining solution [ 6.0 g crystal violet dissolved in
400 mL formaldehyde 37% w/w (Sigma-Aldrich,
St. Louis, Mo) and 600 ml ddH, Q) ] was added to
each well at 2 mL/well, and the plate was stained
at room temperature for 24 hrs and then vigorously
washed with tap water. Viral plaques were counted
and viral titer was calculated as follows:

Viral titer (plaque units / mL) = # plaques
counted x dilution factor x inoculum factor (mL)
2.3 Water sample preparation

To establish optimized laboratory methods for
the effective concentration and recovery of infec-
tious viruses from seawater, 1 mlL of poliovirus 1
stock (1. 0X10° FPU/mL) was spiked into 1 liter
of qualified seawater (from Waikiki aquarium,
Honolulu) to generate a final concentration of 1.0
X 10° FPU/mL. Sea water was then supplemented
with MgCl, solution to reach a final concentration
of 25 mM and passed through negatively charged
type-HA filter membranes (47 mm in diameter,
Millipore Corporation, MA) with 0.45 um pore
size as described previously (Tong et al. 2011).
The membranes were then rinsed with 200 ml of
0.5 mM H,SO, (pH 3.0) to remove cations, fol-
lowed by virus elution with various buffers and
procedures.

2.4 Filtration-elution vs shaking elution

Two types of virus elution procedures were
comparatively tested in this study. For virus elu-
tion through filtration, concentrated virus was elu-
ted from the membranes by adding 5 mL of the e-
lution buffer. After 5 minutes incubation at room

temperature (24 =1°C), concentrated virus was e-
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luted and collected into a sterile flask. Recovered
virus was centrifuged at 3000 rpm for 5 min and ti-
tered by plaque assay as described above. For viral
elution through the shaking method, membranes
were removed from the filtration unit and trans-
ferred to 15-mL centrifuge tubes containing 5 ml of
selected elution buffer. These 15-ml centrifuge
tubes were shaken on a vortex adapter combined
with an analog vortex mixer (VWR, CAT No.
588160121, U.S. A) at speed 6 for 30 minutes at
4°C. Recovered virus was then centrifuged at 3000
rpm for 5 min. Supernatant was collected and the
viral titration test was applied.

2.5 Elution buffers

To determine an optimized laboratory proce-
dure for the effective recovery of infectious viruses
from concentrated membranes, three different elution
buffers were comparatively tested in this study, inclu-
ding 1 mM NaOH (pH 10. 8), 3% Beef extract in
0.05 M glycine (pH 9.5), and 0. 05 M KH,PO, in
1 M NaCl (pH 9. 2). For the NaOH elution buff-
er, 1 mL of 10X TE buffer (pH 8.0) and 50 pL
100 mM H, SO, (pH 1.0) were added into the
flasks to neutralize NaOH.

In addition, three selected concentrations for
each elution buffer were tested, including NaOH
solution at 1 mM, 5 mM, and 10 mM; 1%, 3%,
and 5% of beef extract solution; and KH, PO, at
1 mM, 5 mM, and 10 mM.

2.6 Optimal shaking time
Once the

found to be more effective than direct filtration in

membrane-shaking method was

virus recovery, a comparative test was performed
to determine an optimal shaking time for virus elu-
tion. A total of 6 different time points were tested
ranging from 10 min to 120 min. In this test, the
filter membrane was transferred into a 15-mL cen-
trifugation tube containing 5 ml of selected elution
buffer and shaken on a vortex mixer at speed 6 as
described above. At each selected time point, 0.5
mL of the eluent was sampled from the centrifuga-

tion tube and tested for viral recovery using the vi-

e
AR

1k
ral plaque assay.
2.7 Samples pretreatment

Prior to performing the viral plaque assays,
all eluted virus samples were pretreated with anti-
biotic incubation medium (AIM) containing 1x
MEM with 1000 U/mL Penicillin, 1000 U/mL
strptomycin, 25 ug/ml Amphotericin B, and 500
pg/mL Gentamicin at a ratio of 1:2 (v/v) and in-
cubated at 4°C for 2-4 hrs. Each test was conduc-
ted in three independent experimental assays. Al-
so, each viral dilution was tested in triplicate wells
to ensure reliable experimental data.
2.8 Data analysis

By using SPSS software, one-way ANOVA
was performed to all plaque assay data, with a p

value = 0. 05.

3 Results

In this study, a laboratory strain of Poliovirus
type 1 was used as a prototype enteric virus for the
establishment of optimized laboratory conditions
for the efficient recovery of infectious viruses from
environmental waters. Poliovirus replicates in Ve-
ro cells rapidly, and viral induced cytopathic effect
often become apparent within 24 hrs post infection
(Figure 1). The titer of the Poliovirus stock gener-
ated for this study was quantified using a viral
plaque assay performed in either 6-or 12-well
plates. Figure 2 shows the typical plaque forma-
tion of poliovirus-infected Vero cells in a 6-well
plate, showing a strong linear correlation between
the virus dilution and the number of virus-induced
plaques in infected cells.

Comparative analysis of the two elution meth-
ods with three buffers showed mixed results. As
shown in Figure 3, the filtration method mediated
a recovery rate of 26 % infectious poliovirus, show-
ing no significant difference in virus recovery (p=
0.921) among three elution buffers. Poliovirus
elution from the concentrated membrane appeared
to be more effective when NaOH and KH, PO,
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A) Prior to poliovirus infection and B) poliovirus infected
Vero cells at post infection 24 hours showing viral induced
CPE. Original magnification: 100x

Figure 1  photomicrographs of poliovirus infection of see-

ded in TC 25cm flasks. Vero cells.

Figure 2 Plague assay showing Poliovirus induced plaque

formation in Vero cells in 6-well plate and a linear reduc-

tion of plaque numbers with viral dilution.

buffers were used, while the shaking method is
more effective when 3% BE solution was used. Al-
though shaking the membrane in KH, PO, buffer
resulted in no detection of infectious virus, this
elution method works extremely well with beef ex-
tract, as more than 90% of infectious virus was re-
covered using the established laboratory proce-
dures.

To establish optimized conditions for effective
virus elution using the membrane-shaking method,
each buffer was tested at three different concentra-
tions. As shown in Figure 4, 3% BE was the most
effective elution buffer for the recovery of infec-
tious poliovirus from concentrated membranes.

Decreased (1%) or increased (5%) concentration

100 - T
DFiltration-Elution
OShaking Elution
80
S
2 60r
&~
2
2
2 401
3
e~
20 _
0
NaOH BE KH,PO,
Elution Buffer

Figure 3 Comparison of two elution methods for their effective

elution of infectious polioviruses with selected buffers.

of beef extract resulted in decreased virus recovery
from the concentrated membrane. Approximately
20% of infectious Poliovirus was recovered with
NaOH when 1 mM concentration was used, while
increased NaOH buffer concentration to 5 mM and
10 mM resulted in decreased viral recovery. In this
study, shaking elution with three different concen-
trations of KH, PO, buffers ranging from 1 mM to
10 mM resulted in no recovery of infectious polio-

virus (Figure 4).

1201

1007 3% 5%
S sof
2
3 I 1%
> 60
% —o— Beef Extract
51 ~—NaOH
& 401 —=—KH,PO,

20k 1mM 5mM

’\i-\l:)mM
o SmM 10mM
Elution Buffer Concentrations
Figure 4 Effect of different concentrations of selected elu-

tion buffers on the recovery of infectious polioviruses from

concentrated membrane by shaking method.

To determine the optimized shaking time for
maximal recovery of infectious virus from concen-
trated membranes, 6 shaking times ranging from
10-120 min were examined by testing samples

taken from the selected time points for viral infec-
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tivity. As shown in Figure 5, over 60% infectious
virus was recovered when the membrane was shaken
with 3% BE; recovery of infectious virus increased
with shaking time up until 30 min (>>90%). Re-
covery of infectious virus dropped when shaking
time increased to 60 min and decreased to 58%

when the concentrated membrane was shaken for

2 hrs.
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Figure 5 Effect of shaking time on the recovery of infec-

tious polioviruses with 3% Beef Extract.

4 Discussion

Human enteric viruses, the main etiological
agents in most swimming-associated illnesses, are
currently being considered as alternative indicators
for human-origin fecal contamination in aquatic
Compared to the FIB,

enteric viruses are more resistant to current
]

1 .22,27-29.30-33,:
environmentg18:22:27:29:30:33.37]

wastewater treatment processes~*, more stable in
the aquatic environment, and able to maintain in-

[1:8.18:33.39] 1 addition,

fectivity for a longer time
their low infectious dose and stringent host speci-
ficity with no replication in the aquatic environ-
ment are also advantageous when considering en-
teric viruses for enhanced monitoring of recreation-
al water for safety™® 1,

Rapid detection of human enteric viruses from

B1E

environmental waters is currently conducted using
PCR and quantitative RT-PCR?:29-3437:4046] " Recent
reports have indicated that several enteric viruses,
including both RNA and DNA viruses, can be very
effectively detected from both fresh and marine

waters using newly established protocols™®:3*:35,
These reports collectively suggest that it is possi-
ble to detect even low numbers of human enteric
viruses from environmental waters by employing
highly sensitive techniques.

However, due to their inability to differentiate
infectious from non-infectious virus particles, mo-
lecular-based methods can only be used for prelimi-
nary and presumptive water quality monitoring.
Although as few as one infectious viral particle

may be able to cause human illness'?"

, positive vi-
ral detection by PCR-based methods alone may not
necessarily indicate the presence of infectious virus
or a true health risk. Thus, in order to accurately
assess health risk associated with water samples
positive for viruses, a follow-up viral infectivity
test is essential.

Several methods were comparatively tested
and analyzed for their effective concentration and
maximized recovery of infectious viruses from en-
vironmental waters. Comparison of two viral elu-
tion methods using poliovirus as a model revealed
that direct filtration-elution recovered only 26 % of
infectious viruses from spiked water, which is sig-
nificantly lower than the recovery rate obtained by
shaking elution (>>90%). The 30-minute shaking
of concentrated membranes in elution buffer ap-
peared to greatly enhance viral elution from the
membrane. Among the three selected elution buff-
ers tested in this study, 3% beef extract in 0. 05M
glycine was determined to be the most effective, in
comparison with NaOH and KH,PO,. These find-
ings are consistent with previous reportst™**_ This
study also demonstrated that shaking time can be
very critical for effective virus recovery; extended
shaking time (over 1 hr) did not result in any in-

crease but actually reduced the recovery of infec-
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tious poliovirus. This observation may be attribu-
ted to physical damage to the membrane, subjec-
ting viral particles to precipitation with membrane
debris.

Although effective concentration and elution
are known to be limiting factors for the feasibility
of utilizing enteric viruses for water quality moni-
toring, there have been some reports of viral con-
centration from water using various approaches,
including the adsorption-elution method, precipita-
meth-

tion method, and ultracentrifugation

od 4345 However, few studies have been con-
ducted focusing on concentrating infectious viruses
from recreational waters®?. Katayama et al. re-
ported a viral recovery as high as 94 % ; howev-
er, this detection was not for infectious virus using
an infectivity assay but for a viral gene using
qPCR. Therefore, to the best of our knowledge,
the virus concentration and elution methods were
established in this study. It represented the most
effective recovery of infectious viruses from envi-
ronmental waters and could be useful to environ-
mental microbiologists as a valuable tool for wide
range of applications.

It should be emphasized that since viral infec-
tivity assays for certain viruses can be time-consu-
ming and technically demanding, cell culture-based
viral detection should be conducted only as a fol-
low-up method for water samples that tests posi-
tive using molecular methods. It is also known
that some enteric viruses, such as norovirus, cur-
rently lack susceptible cell culture systems; there-
fore, a need exists to develop in vitro cell culture

or other biological systems for the effective detec-

tion of these human enteric viruses.
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Implementation Research: a Brief Introduction of a Key Research
Framework in Global Health

Jing Gu, Yuantao Hao

Sun Yat-sen University School of Public Health, Guangzhou 510080, China

Abstract: In the development of global health, implementation research, which consists of a broad

category of methods focusing on turning effective health interventions into health practices, is receiving

more and more attention. Implementation research in China, however, is still in its early stage of

development. In this paper, we introduced the background, concept, theoretical framework and an

example of implementation research. Furthermore, we summarized the difficulties in the development of

implementation research worldwide,

implementation research in China.

and the aspects need to be strengthened in order to start
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Bibliometric Analysis of Multidrug-resistant Tuberculosis
Literature at Home and Abroad

Zhaoyu Ying, Xiaodong Tan, Bei Liu, Zhiming Yue
Wuhan University School of Public Health, Wuhan 430071, China

Abstract: To objectively evaluate the development and the academic trends about multidrug-resistant
tuberculosis (MDR-TB) and to provide scientific basis for the future investigation. Scientific literature
retrieval about MDR-TB was carried out through the VIP, Chianlnfo, CNKI, Chinese Biomedical
Literature Database (CBM), PubMed database. Literature metrological analyses were conducted after
screening according to inclusion and exclusion criteria by NoteExpress software and Excel software.
Totally, 1548 Chinese articles and 3175 English articles were finally included. The first article about MDR-
TB originally published in 1993; China ranked fourth in the amount of published literature around the
world, of which Beijing and Shanghai made the greatest contribution. The articles were classified according
to the clinical, public health and basic research, compared to English articles, Chinese articles paid more
attention to clinical treatment, the constituent ratio were 69.5%,41.2% . The studies about MDR-TB
started late with a short history, and the present studies focus on clinical research rather than both
treatment and prevention. In the future scientific research, equal attention should be paid to the prevention

and the therapy about MDR-TB to develop the systematic and efficient long-acting mechanism to control it.

Key words: MDR-TB; drug resistance;tuberculosis;literature metrology
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The Italian Regional Healthcare Performance Evaluation System:
A Review and Commentary

Hao Li'*, TingfangLiu®, Siping Dong*"’
1. Scuola Superiore Sant’Anna, Institute of Management, Pisa 56127, Italy;
2. Wuhan University School of Public Health, Global Health Institute, Wuhan 430071 ,China;
3. Tsinghua University Hospital Management Institute, Beijing 100084, China;
4. The Ministry of Health Hospital Management Institute, Beijing 100082, China;
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Abstract: Regional healthcare performance evaluation system can optimize healthcare resources allocation
on regional basis and improve the quality, efficiency and equity of healthcare services provided, thus
facilitating health status improvement of a region. The advent of hospital managing institutions and
institutions of community health service centers in China makes it possible to conduct regional healthcare
performance evaluation. However, China still lacks of relevant supporting theories and practices and
therefore needs to learn from international experience. As the Tuscan experience in Italy is a good example
and has some implications to build China’s own regional healthcare performance evaluation system, in this
paper, the Tuscan regional healthcare performance evaluation system is analyzed in detail for its system
development and aspects to be improved. It can serve as China’s reference to develop its own regional

healthcare performance evaluation system.

Key words: Regional health care; performance evaluation system; multi-dimensional reporting; perform-

ance benchmarking; Italy
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Abstract: Obesity rates have increased rapidly throughout the world with more than 900 million adults having

a body mass index of greater than 25. As the increase in obesity is beginning in infants and pre-school age chil-

dren, there has been increasing emphasis on risk factors for obesity in early life, reinforced by increasing inter-

est in the Developmental Origins of Health and Disease (DOHAD) hypothesis. Prenatal nutrition is important

with weight gain and birthweight related to subsequent obesity. The promotion of exclusive breastfeeding, re-

ducing prelacteal feeds and the appropriate use of complementary foods remain the best public health strategies

for controlling future obesity.

Key words: Obesity; prevention; nutrition; infancy

1 Introduction

A recent report from the Overseas Develop-
ment Institute summarises the increase in obesity
and overweight as a world-wide public health prob-
lemt . A total of 904 million people in developing
countries are now classed as overweight or obese,
with a BMI of more than 25, up from 250 million
in 1980, comparing to 557 million in high-income
countries. While during the same period, the glob-
al population nearly doubled. In Asian, childhood
nutrition problems have traditionally been related
to under nutrition and specific micronutrient defi-

ciencies. But around three decades ago the situa-

Received : 2014-02-09 ; Revised: 2014-02-21

tion began to change and there are now substantial
numbers of obese children. In Asia (excluding Ja-
pan), nearly 5% of preschool children were esti-
mated to be overweight or obese in 2010, a 50%
increase in prevalence since 1990 .In 2010, the o-
besity rates of preschooler were higher in Western
Asia (which includes the Middle East) than that in

Eastern, South-eastern, or South Central Asia
(15%, 5%, 5%, and 4% respectively). But be-
cause of the large populations in India and China,
the actual number of overweight and obese infants
is very large'”. However the collection of statistics
is hampered in many countries owing to the var-
ying definitions in use™!. Different studies report

using different definitions of obesity and different
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techniques and standards of measurement. The In-
ternational Obesity Taskforce provides more de-
tails of the distribution of obesity in Asia in its da-
tabases™!. Despite difficulties in measurement it is
estimated that the obesity rate in children in China
has increased above its historical levels, from
1-2% in the 1980s to a situation where currently
20% is not unusual in the cities™!.

The Developmental Origins of Health and
Disease (DOHAD) hypothesis has become an im-
portant theme in paediatrics and highlights the re-
lationships between early life growth (and other
developmental factors) and lifetime health™. The
idea that nutrition and other factors early in life
can influence growth and health in later life is not
new, but the hypothesis has become widely accept-
ed only in the past few decades. The term °pro-
gramming’ originated from Germany and the con-
cept was subsequently developed by Barker'™. The
original studies on which Barker based his hypoth-
esis involved a cohort of men and women born in
Hertfordshire between 1911 and 1920. Follow-up
of the cohort about 50 years later showed that
those who had a low birthweight were more likely
to die of coronary heart disease or to develop meta-
bolic syndrome! . Originally, the hypothesis relat-
ed early life nutrition (prenatal), as reflected in
weight at birth, to subsequent disease patterns.
The hypothesis has been further developed and re-
fined to include not only birthweight but also body
leanness at birth and growth during childhood™.
The relationship between early life nutrition and
growth is U-shaped, with underweight and obesity
having lasting effects on health. Understanding of
early influences on later diseases has expanded to
encompass the concepts of metabolic program-
ming , developmental plasticity and the new science
of epigenetics®'*!. They provide a theoretical basis
for understanding for patterns of chronic disease.
Public health nutrition interventions should em-
phasize the health of mothers and prenatal care to

minimise the number of low-birthweight babies
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and thin babies (ponderal index <C26) and also the
number of high birthweight infants (=>4000G). In
early childhood, programs to avoid under-nutrition
or the development of overweight or obesity during

childhood would minimise rates of chronic disease.

2 The importance of definitions in as-
sessing obesity

Ideally obesity would be defined on the basis
of short and long term predisposition to morbidity
and mortality. For adults in Western countries,
there are numerous studies over many decades that
have been used to define the current classification
using BMI. In non-Caucasian societies the evidence
suggests that limits for obesity should be lower to
reflect the differences in body fat composition. For
children it is a different matter and many different
definitions are in use throughout Asia™. One ap-
proach has been to extrapolate from the adult val-
ues of BMI, an approach endorsed by the Interna-
tional Obesity Task Force!™® ', However, it is not
known if adjustment should be applied to this clas-
sification to reflect non-Caucasian children. The al-
ternative approach used is to select a percentile or
Z score value on a specific growth reference to de-
termine the proportion of children suffering from
obesity. One of the problems with this approach
has been the change in the growth references in use
in different countries. In 2006 the WHO intro-
duced its new growth standard. The rate of growth
of the children included in the standard was higher
in the first six months of life and then slightly low-
er after 12 months of age. This has the effect of
decreasing the proportion of children classified as
suffering from malnutrition, but increasing the
proportion suffering from obesity over the age of
12 monthst®', Before comparing rates of obesity
across time or geographical location, it is impor-
tant to examine the definitions used, sample selec-
tion, response rate and measurement protocols.

Overweight (excluding obesity) and obesity
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prevalence has now stabilised in some developed
countries. In Australia the rate has reached 21% in
school age children, but has plateaued for the past
decadel'™. In the children of Dutch, Moroccan and
Surinamese and South Asian ethnicity have stable
or declining rates of overweight or obesity, but not
the children of Turkish origin™®, In this study
they used the revised IOTF cutoff levels of BMI

(4] However, for most part of Asia o-

for children
besity rates are still rising in all socio-economic
strata. Since it is far easier to prevent obesity than
it is to treat it, and the public health emphasis
should be on prevention. In this brief review some
of the major issues in early life nutrition and the
development of obesity will be considered.
Monasta and Cattaneo reviewed the early life
several

factors associated with obesity years

agot'™, Factors associated with later overweight
and obesity include maternal diabetes and smok-
ing, rapid infant growth, no or short breastfeed-
ing, obesity in infancy, short sleep duration, low
levels of physical activity and consumption of sug-

-
ar-sweetened beverages'*.

3 Perinatal Factors

3.1 Birth weight

Low birth weight is defined as a birth weight
of a liveborn infant of less than 2500g and high
birth weight more than 4000g regardless of gesta-

(201 Monitoring the incidence of low birth

tional age
weight is important for the development of perina-
tal medicine. Low birth weight and high birth
weight not only directly affect the incidence of neo-
natal morbidity and mortality, but also have
strong relations to long-term health outcomes in
childhood and adults. In the history of China, low
birth weight rates and neonatal mortality were very
high but with the increasing economic development
and improved education and health services these
rates have declined”’. The low birth weight rate in

China is now reported to be one of the lowest in

B1E

the world at 3 per 1000 live births, and even as
long ago as 1976 it was as low as 4. 7% in Shang-
hai®!. However recent reports suggest that it is
likely to be more similar to other developed coun-
tries at around 6 %1, Low birth weight followed
by rapid growth during infancy is associated with

L4 In recent decades

obesity and chronic diseases
there has been a trend towards an increasing num-
ber of births greater than 4000 grams that has cor-
responded to the secular trend in increasing birth
weight in China and the current rate is 6.9% of
birthst%2

with obesity later in life with all of the problems

Higher birth weights are associated

associated with being overweight®”?/. A meta-a-
nalysis of birth weight and hypertension in adult
life shows an inverse relationship, particularly

291 Recent data from

with systolic blood pressure
the UK provide the strongest evidence by far that
paternal diabetes is associated with lower birth-
weights, whereas maternal diabetes is associated
with increased birthweight. 7. Either outcome is
not optimal for lifetime health.

The incidence of Caesarean section has in-
creased rapidly in Asia, and has reached rates as
high as 80% in some Chinese cities. Being born by
caesarean section is associated with obesity. A
large Chinese birth cohort study (n = 181000)
found a modest association between caesarean sec-
tion and obesity. Possible explanations for this
may be related to increased use of infant formula in
these infants or to changes in the human microbi-
ome® . Several studies have reported association
between parental smoking during and after preg-

£32:33] There may be a direct

nancy and later obesity
effect of smoking or the effect could be moderated
by the link between maternal and paternal smoking
and lower rates of breastfeeding®' "1,
3.2 Infant feeding

Infant feeding is potentially modifiable by
health promotion interventions and maternal sup-
port. There have been many recent reviews of the

value of breastfeeding to infant and adult health
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and its role in the prevention of obesity™**™, The
US Surgeon General tabulated the excess health
risks associated with not breastfeeding in Table 1
and estimated the excess risk of obesity in non-
breastfed infants to be 30%.

The National Health and Medical Research
Council gave a Grade A rating to the evidence that
breastfeeding. especially prolonged breastfeeding
is associated with the lowest risk of later obesi-
ty"™". However the causality will never be proven
because it is unethical to randomize women to a
formula-feeding arm. Therefore, there is still some
debate on the role of breastfeeding in the preven-
tion of obesity. Casazza and colleagues suggest
that the existing data indicate that breastfeeding
does not have important antiobesity effects on chil-
dren, instend, it has other important potential
benefits for the infant and mother and should

d"®, However, an editorial

therefore be encourage
in JAMA Pediatrics made the case for the public
health perspective that there is enough evidence
that breastfeeding does prevent obesity and it
should be strongly promoted because of its many
benefits including higher cognitive development

scorest**+ 1%

Table 1 Excess health risks associated with not breastfeeding
Excess Risk (%)

Among full-term infants

Acute ear infection (otitis media) 100
Eczema (atopic dermatitis) 47
Diarrhoea and vomiting (gastrointestinal infection) 178

Hospitalisation for lower respiratory tract diseases

in the first year 257
Asthma, with family history 67
Asthma, no family history 35
Childhood obesity 32
Type 2 diabetes mellitus 64
Acute lymphocytic leukaemia 23
Acute myelogenous leukaemia 18
SIDS 56
Among preterm infants

Necrotising enterocolitis 138
Among mothers

Breast cancer 4

Ovarian cancer 27

% The excess risk is approximated using odds ratios. Source; [#%]
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3.3 Infant Formula

In the very rare occasions that a mother is un-
able to breastfeed her baby and other sources of
human breastmilk are not available, then infant

") The amino

formula remains the best alternative”
acid content infant formula differs from human
breastmilk and a higher protein level is required to
meet minimum amounts of specifie amino acids,
especially tryptophan. A major well-conducted,
randomised, controlled trial of lower protein for-
mula undertaken in Europe concluded that a ‘high-
er protein content of infant formula is associated
with higher weight in the first two years of life but
has no effect on length. Lower protein intake in in-
fancy might diminish the later risk of overweight

07421 Since the publication of this

and obesity
study, the quality of the protein in many brands of
infant formula in Europe has been improved, enab-
ling the overall protein levels to be reduced. A re-
view of links between protein levels of infant for-
mula and cow’s milk and obesity and chronic dis-
ease in adulthood is now available™*!. This evi-
dence suggests that the preferable levels of protein
in formula to promote appropriate growth rates
should be similar to the levels in human milk, sub-
ject to a minimum content of specific amino
acids'"!. Human breast milk contains 1-1. 1 g pro-
tein per 100 mL and infant formulas with levels as
close to this as possible should be preferred in or-
der to reduce the risk of obesity.
3.4 The introduction of solid foods

The World Health Organisation and almost all
governments and pediatric societies recommend
‘exclusive breastfeeding’ until six months of age,
with no liquids or solids aside from breastmilk and
medications. Unfortunately this is not often achieved
in China or other countries in the regiont*,
Infancy is the period of most rapid growth in weight,
height and all the developmental parameters. Ap-
propriate growth during infancy protects against
stunting at one extreme and obesity at the other™'™?,

There are increasing evidences of the importance of
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growth and nutrition in relation to obesity rates

t-*"!. By around 6 months

and cognitive developmen
of age breastmilk (or infant formula) no longer
provides sufficient nutrients and energy for growth
and development, but continues to be a major
source of bioavailable nutrients. At around six
months the introduction of nutrient dense comple-
mentary foods that are culturally acceptable is im-
portant. Introduction of complementary feeds ear-
lier than this may reduce breastmilk production
and predispose to obesity. For infants over 6
months of age, drinking water is preferable to fruit

juices and other caloric drinks. ™,

Excess con-
sumption of fruit juice by young children has also
been associated with gastrointestinal symptoms,
failure to thrive, decreased appetite, loose stools,
failure to gain weight, and at the other end of the
growth spectrum, increased rates of obesity. ™,
Breastmilk and water have been the only tradition-
al fluids given to infants and the body does not al-
low for calories ingested in a liquid form (Popkin
2010). The promotion of potentially unhealthy
food and drinks is now recognised in Europe as a
significant risk for child obesity and for developing
diet-related non-communicable diseases™”.
3.5 Energy expenditure

It is important to encourage exercise and re-
duced sitting time from an early age to reduce obe-
sity. There is now research that shows the impor-
tance of reducing the amount of sitting time, such
as watching television, as well as increasing exer-

ciselo1

4 Conclusion

The first step in an obesity prevention pro-
gram is to ensure that all mothers have the oppor-
tunity to breastfeed their infants, exclusively for
six months and then continue while complementary
food are introduced. Infants who are not breastfed
are one third more likely to become obese children.

Preventing obesity in children requires regular mo-

B1E

nitoring of growth and introducing appropriate
complementary foods after six months of age. The
avoidance of infant formula, prelacteal food and
early complementary food (before six months) are
important public health strategies for the preven-
tion of obesity. As a part of health promotion pro-
grams, health workers and parents need to be edu-
cated on the importance of appropriate growth and
a healthy diet as the basis of a healthy life. Pro-
grams designed to achieve the goals of improved
maternal and child nutrition can be justified on
many grounds, having no downside, and should
therefore be promoted without waiting for further

evidence.
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