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EDITORIAL INTRODUCTION

In this issue of China Health Review, we start a new section “Research Article” to showcase original
research as well as works on analytical methods. Professor Zhehui Luo contributes a thoughtful
examination of the comparative effectiveness research (CER), which is to develop and disseminate
evidence-based information about which interventions are most effective for which patients under
what circumstances. She concludes, to achieve the goal of CER, it is crucial that researchers in
methodology development find appropriate methods to detect the presence and sources of
heterogeneity in treatment effect.

In the Topical Review section, Dr. YAO Hongyan, Deputy Director, Office of Epidemiology at the
Chinese Center for Disease and Prevention, and her colleagues describe the evidence concerning
agricultural injury in China documented in the scientific literature in both Chinese and English. The
authors conducted an extensive literature search, which yielded 89 papers related to agricultural
injury. The research team’s review and analysis suggests that further research efforts are needed in
order to gather sufficient evidence base for policymaking. Interested readers might find, in addition
to the paper itself, the list of 94 references in the review very useful.

Research Twitter section provides brief summaries of eight studies that cover topics including
antibiotic use in China, environmental health issues, production efficiency among Chinese
hospitals, New Cooperative Medical Scheme, and many others.

Policy and Practice Updates section summarizes recent policy debates, innovations, and
developments surrounding China’s health system, as well as perspectives from Chinese officials.

Congratulations to Dr. Xuezheng Qin, Peking University, on receiving a research grant from the
National Science Foundation of China!



RESEARCH ARTICLE

HETEROGENEITY IN TREATMENT EFFECT AND COMPARATIVE EFFECTIVENESS RESEARCH
Zhehui Luo, PhD, Michigan State University

ABSTRACT

The ultimate goal of comparative effectiveness research
(CER) is to develop and disseminate evidence-based
information about which interventions are most effective
for which patients under what circumstances. To achieve
this goal it is crucial that researchers in methodology
development find appropriate methods for detecting the
presence and sources of heterogeneity in treatment effect
(HTE). Comparing with the typically reported average
freatment effect (ATE) in randomized controlled trials and
non-experimental (i.e., observational] studies, identifying

and reporting HTE better reflect the nature and purposes - Zhehuiluo, MS.,Ph.D.

of CER. Methodologies of CER include meta-analysis, Af}'sé%';g{i;fiifc"\;iz;fp;iesr:‘;i’éogzi’vz'r‘:ii'°”
systematic  review, design of experiments that Deparm’qemOngpidemiobgy 4
encompasses HTE, and statistical correction of various B601 West Fee Hall,

types of estimation bias, which is the focus of this review. East Lansing, Michigan 48824,

Tel: 517.353.8623x161 Email: zluo@msu.edu

INTRODUCTION—THE RELEVANCE OF CER IN HEALTH CARE REFORM

The American Reinvestment and Recovery Act boosts the funding for Comparative effectiveness
research (CER), which is deemed to hold significant promise to improve health care quality.
Nevertheless, it faces some significant methodological challenges in fulfiling this promise. By
definition, CER is “the conduct and synthesis of research comparing the benefits and harms of
different interventions and strategies to prevent, diagnose, treat and monitor health conditions in
‘real world’ settings” (Federal Coordinating Council 2009). The objective of CER is to aid decision-
makers to make evidence-based decisions to improve health care at both the population and
individual levels. Thus, as a tool for CER, traditional randomized controlled trials (RCTs) are limited by
poor generalizability. Observational studies in “real world” settings suffer from unmeasured
confounding bias. Meta-analyses are complicated by heterogeneity of study populations and
interventions. Some efforts have been made to overcome these methodological limitations of CER,
such as innovative trial designs, propensity scores or instrumental variables methods for
observational data analyses, and Bayesian meta-analyses.

The ultimate goal of CER is to predict “which interventions are most effective for which patients
under specific circumstances”, which coincides with the goal of the federal initiative for
personalized health care. A broad definition of personalized medicine includes “all factors that
distinguish an individual’s health characteristics and risks, including family history, clinical data,
behavioral factors, and genomics when applicable” (Snyderman and Dinan 2010). In the era of
personalized medicine, to directly address the goal of CER, there is a call for CER methodologies
that can estimate the treatment effect at the individual patient level (Basu 2009).

The need for individualized CER (iCER) is most prominent for diseases with heterogeneous treatment
effect (HTE). The development of iCER methodology will help to clarify which forms of evidence are
sufficiently informative for a specific patient (Garber and Tunis 2009).



CURRENT CER METHODS AND FRAMEWORKS RELATED TO ICER

A Framework for Causal Inference

The main problem with empirical analyses of treatment response, in RCTs or observational studies, is
the non-observability of counterfactual outcomes. Studies of CER aim to predict outcomes that
would occur if different treatment strategies were applied to a population. The Neyman-Rubin-
Holland tradition, or the Rubin Causal Model (RCM), is becoming the mainstay of causal inference
in both RCTs and observational studies. Denote the potential outcome by Yi(A) if individual i is
exposed to treatment alterative A. In a two-arm RCT, an intervention (A=1) is compared with
placebo or control condition (A=0). A person is randomly assigned to one of the alternatives so that
one of the Yi(A) is not observed. Individual level causal effects are defined by Yi(1) - Yi(0). Random
assignment leads to the direct estimate of E[Yi(0)] for the treated group using observed outcomes in
the control group. The RCM allows for general heterogeneity in treatment responses and for direct
handling of complications, such as noncompliance with assigned treatment. The treatment
assignment mechanism is a stochastic rule governing the actual receipt of an alternative. It can be
a known or an unknown function independent of potential outcomes, or a function dependent on
potential outcomes. Different treatment assignment mechanisms require different analytical
methods for estimating treatment effects.

In observational studies, treatments are rarely randomly assigned. Thus corrections for overt and
hidden biases have to be made under certain assumptions to produce valid inference on causal
effects. Much of the recent development in the statistics literature for estimating average
treatment effects (ATE) and bias correction builds on the work by Rubin, Rosenbaum and others
(Rubin 1973; Rosenbaum and Rubin 1983; Heckman, Ichimura et al. 1998). Applicable in a special
case, variously referred to as unconfoundedness, exogeneity, ignorability, or selection on
observables, these methods can be grouped into five categories: (i) estimating the unknown
regression functions of the outcome; (i) matching on covariates; (iii) propensity score methods; (iv)
combination of the above; and (v) Bayesian methods (Imbens 2004).

A parallel literature in econometrics for program evaluation was developed, with a focus on issues
of endogeneity, or self-selection, when the unconfoundedness assumption is violated. Individuals
who choose to enroll in a program are, by definition, different from those who choose not to enroll.
Without unconfoundedness, five general categories of estimation methods have been summarized
by Imbens and Wooldridge (2009). These methods are: (a) sensitivity analyses; (b) bound analyses;
(c) instrumental variables (IV) with exogeneity and exclusion restrictions; (d) regression discontinuity
designs; and (e) a set of methods referred to as difference-in-differences.

Estimand and Hypothesis Testing

In any evaluation study, the primary objective of estimation must be made explicit. Table 1
summarizes the estimands of traditional CER in the simple case with two treatment options. Well-
conducted RCTs estimate average treatment effects (ATEs) between treated and control groups. If
ATEs can be generalized to the population it becomes the population ATEs (PATESs, Tpate). The PATE
provides answers to policy questions such as “what would happen if entire population was subject
to the intervention as compared to what would happen if the entire population was not subject to
the intervention?” Such global estimates may not always be of interest. A second quantity of
interest that has received much recent attention is the average treatment effect on the treated
(ATT), which is the mean effect for those who actually were treated. Population ATTs (PATTS, Tpam)
are useful when an intervention is not applicable to the entire population. When estimates are
adjusted by persons’ characteristics (Xi), such as women aged 65 and above with histories of
depression, ATEs and ATTs become conditional ATEs (CATEs) and conditional ATTs (CATTs). When a
pre-specified subgroup is the target of interest, estimates are CATEs in a subpopulation (CATE-S).
Marginal g-th quantile treatment effect (MQTE-q, 7q) is the difference between Yi(1) and Y;i(0) at the



g-th quantile of the marginal distributions F,;,

for continuous measures with varying treatment effects by the level of the outcome. Imbens and
Woodridge (2009) point out issues of interpretation for this estimate. First, unless there is perfect rank
correction between the potential outcomes, the two marginal distributions will not be the same.
Second, the MQTE-g will not be the same as unit level g-th quantile treatment effect (UQTE-q, fq ),

(q) and F, 4 (q). This quantity is particularly useful

which is based on the joint distribution of the potential outcomes F},’(ll)_y(o) (q) The problem with
UQTE-q is that fq is not point identified without assumption of the rank correlation between the

potential outcomes even in RCTs. Imbens and Angrist (1994) define a local ATE (LATE, Tiak) that is
estimable using IV under very weak conditions. For example, in the case where the treatment
indicator, Aj, is binary and a valid instrument, Zi, is binary, they show that, under the assumption of
monotonicity, the estimated treatment effect, 7., is for the subpopulation that is affected by the

instrument. However, this subpopulation is generally not identifiable. In this example, potential
treatment options received, Ai(0) and Ai(1), depends on the particular instruments used for
estimation (“compliers” in their nomenclature, whose treatment choice can be “manipulated”
based on the values of the instrument).

Hypothesis testing in CER concentrates on the null hypothesis that the estimand of interest is zero. In
cases where Tpate is zero, it may be of interest to test whether there is positive treatment effect in a
subpopulation, by observable covariates, or by the quantiles of the potential outcomes. This is
highly relevant to iCER because, to make a treatment decision for a specific patient, a clinician
needs to have evidence of the efficacy of alternative options based on a sample of other
individuals for whom both outcome and covariate information are available before s/he can apply
it to a new patient. Such information is not summarized by Teare. Addressing the uncertainty of such
decision rules is a new and growing literature.

Table 1. Estimands of Interest in CER

Estimand Definition
Population Average Treatment Effect
(PAF\)TE) 9 Toate = E[K(l)—lf(o)]
PATE on the Treated (PATT) Torr = E|Y,(1) - Y, (0)|A =1]
Conditional Average Treatment Effectin | . _ 1 L piyy_y (0)lx.
the sample (CATE) CATE Nizzl [ {(H-Y,0) ]
CATE on the Treated in the sample _ 1 ElY:-(D)-Y:(0)A.=1. X
©ATD oarr = 37,2, EG Y 0] 4=L X
CATE in a subpopulation (CATE-S) Teate-s :i‘z E[Y,(1)-Y,(0)|X,]
p p Ns i:.X;eS
CATE on the Treated in a subpopulation _ b ElY(D)-Y(0)A =1 X.
(CATT-S) Tearrs = 3, iIA,-:%:&es [l() (04 =1, l]

Marginal g-th quantile treatment effect | 7, = F,(q) — F,(q)

Unit level g-th quantile treatment effect | 7, = F, )y, (q)

Local Average Treatment Effect (LATE) Tiate = E[Y,» (1)-Y,(0)|A(0)=0,A()= 1]

Sources of Heterogeneity in Treatment Effect (HTE)

Responses to treatment for an individual or a group may depart from the population average due
to differences in susceptibility, vulnerability to adverse side effects and utilities for different
outcomes (Kravitz et al, 2004). Heterogeneity in treatment responses is the magnitude of the
variation of individual or group treatment effects across a population. By estimating this variation, a
clear distinction can be drawn on whether one treatment is superior to the other for everybody in



the population or whether one treatment is superior to the other for an average or typical person in
the population.

Adaptive Treatment Strategy and Time-varying Covariate

Robins pioneered estimation of causal effect of a time-varying treatment in observational studies
(Robins 1986). He and his colleagues introduced three methods under sequential ignorability: the
inverse-probability-of-treatment weighted (IPTW) estimator, g-estimation of structural nested
models, and the iterative conditional expectations estimator (Hernan, Brumback et al. 2001).
Extensions of these estimators to cases with unmeasured confounder or censoring have been
proposed (Brumback, Hernan et al. 2004; Bryan, Yu et al. 2004). In recent years, attention has
shifted to identifying optimal treatment sequence in an adaptive experiment. Murphy developed
an iterative minimization method based on the dynamic programming or backwards induction
principle (Murphy 2003). Robins does so using g-estimation in structural nested mean models
(Robins 2004). Moodie et al. demonstrate that these two methods are closely related (Moodie,
Richardson et al. 2007) and Dawson and Lavori argue that a sequential Bayesian predictive
inference method is more efficient than the marginal mean approach (Dawson and Lavori 2008).

Counterfactual Choice Probabilities and Decision Theories

McFadden initiated the parametric random utility models to describe observed discrete-choice
behavior and to predict the choices that a person would make in counterfactual choice settings
(McFadden 1974). Since then much work was done to advance the field to include more tractable
models with less severe preference assumptions (Train 2003). A distinct and innovative literature
builds on the basic structure of discrete choice models using observed choice probabilities to
partially infer the distribution of types of persons in the population (Manski 2007; Hirano and Porter
2009). The results are then used to predict behaviors in unrealized choice settings. This literature is
very much in progress and relevant to iCER because it studies the problem faced by a clinician or
an experimental designer: a clinician or patient has to make a choice given limited information
derived from another population.

Pragmatic Clinical Trial

Clinical trials for which “the hypothesis and study design are developed specifically to answer the
questions faced by decision makers are called pragmatic or practical clinical trials (PCTs)” (Tunis,
Stryer et al. 2003). Different from RCTs, PCTs compare practical interventions, include diverse
populations in diverse practice settings, and collect data on a broad range of health outcomes.
The former is explanatory to aid our understanding of an intervention; and the latter is pragmatic to
aid our decision on preferred intervention for a patient, i.e., PCTs are designed to meet the needs
of decision makers. NIMH funded several large-scale PCTs, including STAR*D for depression, STEP-BD
for bipolar disorder, and CATIE for schizophrenia and Alzheimer’s disease (Insel 2006).

After two international meetings on PCT design issues, a new tool, PRECIS, to assist trialists in making
design decisions that are consistent with their stated purpose has been developed (Thorpe,
Zwarenstein et al. 2009). PRECIS evaluates 10 domains of trial design with graphics to determine
how generalizable results of a trial are. These 10 domains are: participants, flexibility of the
intervention under evaluation, intervention practitioner expertise, comparison intervention,
comparison intervention provider expertise, follow-up intensity, primary outcome, participant
compliance/adherence, practice fidelity, and analysis of outcome. We believe the tool can also
be used to evaluate the generalizability of an observational study.

DISCUSSION

Not all methodologies in CER are relevant to iCER because the two frameworks take on different
perspectives: the former of a population and the latter of an individual. However, the methods



reviewed above are related to iCER. Many challenges for CER are germane to iCER because many
of the threats to external validity in CER are due to individual unobserved confounders. In the
future, researchers need to build on these methods and address (a) how to predict treatment
responses while taking into consideration the patient’s preference and choice; and (b) what the
empirical use of the iCER framework is in real world practice.

More fundamental, perhaps, is the issue of appropriate theoretical framework for iCER. Most
medical research on treatment response has been focused on testing the null hypothesis of zero
average treatment effect (even in pre-specified subgroup analysis, the idea is the same). If
researchers, clinicians and policy makers wish to inform treatment choice for a given individual or
group, they should not view statistical insignificance as a reason to refrain from studying
heterogeneity in treatment response. In other words, they should not treat the null and alternative
hypothesis asymmetrically, fixing the probability of a type | error and seeking to minimize the
probability of a type |l error. Instead, they must be concerned with the quantitative variation of
outcomes with treatments and covariates. Hypothesis testing simply does not address this problem.
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TOPICAL REVIEW

Documented Evidence of Agricultural Injury in China*
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ABSTRACT

Background: Up until 2010, there were more than 1600 peer-
reviewed articles on agriculture related injuries around the
world. However, relatively few literature reviews existed
concerning China’s agricultural injuries.

Objective: To describe the documented evidence
concerning agricultural injury in China and to identify topics
for future research.

Method: Literature search and review were conducted to
collect publications that were relevant to agricultural injury
in China. The process included defining agricultural injury for
the purpose of this study, selecting articles according fo

Dr. YAO Hongyan
. . . . Deputy Director, Office of Epidemiology,
inclusion criteria and exfracting data from each paper. Chinese Center for Disease Control &

Descriptive methods were used to analyze the contents, Prevention
research approaches, distribution of authors, and  No.155ChangbaiRoad Changping District

cooperation percentage of agricultural injury studies. Eﬁl‘;”i'lr:‘gol()%ztio@es’lgf'cnoam

Results: After applying the inclusion criteria, 89 articles were

included in this study. The author collaboration percentage (number of articles with more than one
author divided by number of total articles) and the institutional collaboration percentage (number
of articles with more than one organization divided by number of total articles) among the 89
articles were 85.4% and 42.7%, respectively. Most of the authors are affiliated with a Center for
Disease Control and Prevention (CDC) or an academic institution located in 10 of the 31 provinces
in mainland China. Among the 89 articles, only 6 were on injuries related to agricultural work, the
rest (83) dealt with injuries among rural residents with or without clarifying occupations or ongoing
activities.

Conclusions: Research on agricultural injuries in China is currently in its early stage. More research is
needed to obtain evidence that can be used in policy making for agricultural injury control. Our
study is the first fo describe the documented evidence on agricultural injuries in China and identify
topics for future research.

INTRODUCTION

Worldwide, agricultural injury has been a significant occupational hazard. Because of the
agricultural industry’s high mortality rate and high risk for disability, agriculture is considered one of
the most dangerous occupations in the world [1]. According to the National Safety Council in
America, there were more than 700 agricultural fatalities and 80,000 agricultural disabling injuries
occurring in 2007 in the U.S.[1] The recent report of Canada’s Agricultural Injury Surveillance System

* Authors’ contribution: All authors took part in the planning, executing, and reporting of the work described in
this article, including the project's conceptualization and study design, analysis and interpretation of data,
critical revision of the draft manuscript, and approval of the final version.



(CAISP) stated there were 1,769 agricultural fatalities in Canada from 1990 to 2005, an average of
111 per year [2]. In 2000, a study in Hubei, China, showed that a total of 33% of farmers reported at
least one worked-related injury in the 24 months prior to the survey [3].Besides physical impairment,
agricultural injuries lead to large economic burdens. In America, the cost of therapy and
rehabilitation for agricultural injuries and the subsequent productivity loss due to agricultural injury
totaled more than $10 bilion annually [4].

China is a vast country with 1.3 billion people, 57% of which live in rural areas. More than half of
people living in rural areas either fully or partially engage in agricultural work [5]. The rural setting
and lack of emergency care in remote areas leave rooms for health and safety improvement. By
the end of 2010, there were more than 1600 agriculture injury related articles published around the
world according to the search engine PubMed. Research data on agricultural injuries has focused
on developed countries, particularly Canada, the United States, and Australia. In China there were
limited number of publications on agricultural injuries within Chinese research databases when the
term “agricultural injury" was used in the searches.

The purpose of this study is to describe the characteristics of Chinese agricultural injury related
articles published and analyze the current status of research progress to aid future research in
agricultural injury control and prevention in China.

METHODS

Definition of agricultural Injury and Inclusion Criteria

There was no consistent definition of agricultural injury commonly used in the agriculture-related
injury control and prevention. While determining what constitutes agricultural injury, several priority
factors were considered. These included the injury setting, occupation, and outcomes. In this study,
agricultural injury was defined as “injuries that occurred during the agricultural working process or
during activities related to the agricultural working environment, injuries among farmers or injuries
that occurred in rural areas.” The reason for selecting a broad definition was that few articles of
agricultural injury were found in the main Chinese research database when using "agricultural
injury" as the keyword. Data collected for our study were limited to mainland China. In this study,
agricultural injury and farm injury are interchangeable.

Data collection methods

We searched the major Chinese databases, such as WANFANG Database (1982-2010) , WEIPU
database (1984-2010), CHKD (1993-2010> and so on by using key words of ‘agriculture’, ‘rural
area,” and ‘farmer’ respectively matched with ‘injury’’ We did not specify dates of publication.

As for the English database, ‘agricultural/farm injury’ and ‘China/Chinese’, ‘rural’, ‘injury,” and
‘China/Chinese’ were used as key search terms in the MEDLINE database. Publication date was
not included as part of the search criteria. After collecting the citation information of the articles,
we then read the titles and abstracts and deleted those that were duplicate and irrelevant.

In addition to the aforementioned database, we also conducted searches at Google Scholar and
file.baidu.com.

Summary record sheet

One summary record sheet was used per article. The criteria included title, date published, authors’
full name, author’s affiliation, content, number of authors, number of affiliated institutions, number

" Note: FICiaRs: Al A B R R 5t T2 5 4G



of references, number of references within last five years, categories/language of references,
site/population where the injury took place, type of study design, and type of the journal.

Data management and analysis

First, the articles were read one by one and detailed data for each article was extracted and
recorded on the summary record sheet. Second, variables including collaboration percentage of
authors and organizations, geographical distribution of the authors, and number of quotations were
used in statistical analysis. An EXCEL spreadsheet was used to organize the data. Frequency
tabulates were used to describe the variable distribution.

RESULTS

Results of literature search

Figure 1 presents the selection process for including studies in the review. A total of 89 articles [3, 7-
94] were selected which were published between 1993 and 2010. Most of these articles were
published between the years of 2003-2010. Articles published between 2003 and 2010 accounted
for 92.1% (82/89) of the total. The full texts were obtained and read through. The bibliometric
parameters and research characteristics were analyzed and described.

Author and institutional collaboration

The majority of the articles involved multiple authors. Among the 89 articles, there were 13 with a
single author and the rest had more than one author. The percentage of author collaboration was
85.4% (See Table 1).The average number of authors per article was 4.8 (425/89). There were 38
articles published by authors from two or more institutions. The institutional collaboration
percentage was 42.7% (See Table 1).

Characteristics of first authors

Number of published articles and regional distribution of the first author showed the diversity of
research levels throughout different institutions and regions. Table 2 showed that only 8 out of 81
(9.9%) authors published more than one paper. These articles accounted for 18% of total articles
(16/89).

Table 3 displayed institutional distribution of first authors. Most of the first authors came from the
China CDC, a provincial or local CDC, or an academic institution.

Citation analysis

Number of citations refers to the reference literature for each article. This could potentially affect
the usefulness of information and distribution capacities. A total of 603 sources were quoted by the
89 articles, at an average of 6.8 sources quoted per article. The Price Index was 56.4% which was
more than the average value (50%) [6] for general science atrticles(Price Index refers to the
percentage of references published in the last five years compared with the total quoted number).

Research characteristics

Among a total of 89 articles, only 6 contained injuries related to the agricultural working process,
the remaining 83 articles included rural residents with or without clarifying occupations or ongoing
activities. There was no article that specially focused on the agricultural working environment or
farmers. This shows that more "agricultural injury"-related information is included in injury-related
surveys of rural areas. Many of the study designs were surveys (95.5%) based on population or
surveillance systems such as National Disease Surveillance Points System (NDSPS). Most of the
articles were published in Chinese journals (97.75%) and about 64% were from the Chinese core
journals (See table 5).
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Figure 1 Flow diagram of study selection

Potentially eligible papers Potentially eligible papers indentified
indentified through electronic through reference lists of included
databases (n=551); studies and website (n=27)
Phase |
> Screening
(Abstracts)
Papgrs retr_ieved for c_ietailed Papers retrieved for detailed
inclusion/exclusion inclusion/exclusion (n=19)
(n=253)
Phase |
> Screening
\ 4 v (Full-text)
Papers _me_eting inclusion Papers meeting inclusion criteria
criteria (n=84) (n=5)
A
Papers included in the study
(n=89)
Tablel Frequency of author collaboration and institutional collaboration
No. of authors No. of articles (%)  Person-time of author No. of No. of articles
per article institutions per (%)
article

1 13 (14.6) 13 51 (57.3)
>1 76 (85.4) 412 38 (42.7)
total 89 (100.0) 425 Total 89 (100.0)
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Table 2 Number of articles published by the first author in the 89 articles

No. of articles published No. of first author (%)
1 73 (90.1)
2 8 (9.9)
>2 0 (0.0)
Total 81 (100)

Note: “first author’ means that they were the first author out of the many authors that contributed to
the article.

Table 3 Distribution of first author’s Affiliation

Affiliation category Number of first authors Number of articles
Number (%) Number (%)

CDC 44 (54.32) 49 (55.06)

College/university 25 (30.86) 27 (30.34)
hospital 6 (7.41) 6 (6.74)
academe 4 (4.94) 5(5.62)
other 2 (2.47) 2(2.2)

total 81 (100) 89 (100)

Note: CDC refers to various levels of China’s Center for Disease Control and Prevention. They could
be at the national, provincial, city, or county levels.

Table 4 Distribution of first author’s region

Province Number of first authors Number of articles
Number (%) Number (%)

Zhejiang 11 (13.58) 13(14.61)

Shandong 10 (12.35) 10 (11.24)

Guangdong 8 (9.88) 10 (11.24)
Beijing 8 (9.88) 8 (8.99)
Guangxi 6 (7.41) 8 (8.99)
Hubei 7 (8.64) 7 (7.87)
Henan 5 (6.17) 7 (7.87)
Anhui 5 (6.17) 5 (5.62)
Jiangsu 4 (4.94) 4 (4.49)
Others 3 (3.70) 3(3.37)
Total 81 (100) 89 (100)

Note: Others include 8 provinces that have one or two first authors.
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DISCUSSIONS

Scientific publication is the main channel for disseminating research findings. It is also the key
indicator for evaluating research productivities. Results of bibliometrics analysis of published
scientific articles could provide evidence for current status of research in some areas.

From this study we can see that there are two main problems in the field of agricultural injury in
China. First, our study indicated that research priorities on farm-related injury in China were specific
to injuries occurring in rural areas rather than agriculture-specific injuries. Most of these publications
specify neither the injured person’s occupation nor the activities that caused the injury. Some
studies defined occupations such as ‘farmers’ or ‘workers.” We could not discern whether they
meant to include agricultural work-related injuries or not. Second, there is a substantial gap
between China and developed nations for reported cases of agricultural injuries. There is not yet a
clear definition of ‘agricultural injury’ in China. It is necessary to propose an operational definition of
agricultural injury for use in China by considering China’s cultural and socioeconomic factors.

Most of the research considered in this review included descriptive statistics which focused on the
investigation of epidemiologic characteristics of the injuries or the risk factors for injury. There was a
lack of the research on intervention and prevention of injuries.

The percentage of author collaboration is high throughout the publications reviewed. Our study
showed that while the percentage of author collaboration was high, the percentage of
organization collaboration was low in the agriculture-related injury articles. This might imply that
most research involves necessary collaboration between different people or organizations in order
to achieve common goals. On the other hand, the lower percentage of organization collaboration
suggest that the breadth and depth of the research related to farm injuries in China was not
enough to support this type of cooperation.

Our study found that most of the primary authors came from the various levels of CDC, colleges, or
universities. This implied that more disease control units and universities are involved in agricultural
injury research, perhaps because injuries have been gradually recognized as a public health issue
in recent years in China.

Generally for individual researchers, more published papers equates to greater scientific progress.
Our study indicated that only 8 out of 81 (9.9%) authors published more than one paper which
accounted for 18% of the total articles (16/89). From this, we can infer that a core group of authors
devoting research to Chinese agricultural injuries has not yet emerged. It is necessary to attract
more injury researchers and public health professionals to this understudied area.

Our study found that the geographic locations of the 79 Chinese authors covered 18 out of the
total 31 provinces in mainland China. The majority were concentrated in 10 provinces (80% or
more). This shows a geographical disparity in author distribution. There were 13 provinces that had
no articles published on farm related injuries.

As China is changing rapidly and moving towards an industrialized country, China’s occupational
health programs should evaluate injuries to identify the need for additional research on national
occupational safety and injury prevention, as other developed and developing countries have
done. Though the study on agricultural injuries in China is only beginning, this information can
provide some reference for future work. What we currently need most is more convincing data for
issue awareness and policy making. We must first conduct more investigations to gain a better
understanding of the problem, identify the main causes and risk factors associated with agricultural
injury, and give suggestions on prevention and control measures.
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Due to a lack of resources to describe the agricultural injury profiles in China, there is little scientific
evidence for the prevention and control of agriculture injuries. Our study describes the agricultural
injury research in China by bibliometrics analysis. This information can be used as evidence to
support future studies and policy making, and wil hopefuly bring empirical and long-term
significance of this public health problem.

CONCLUSION

The ultimate objective of our study is to provide information that can help the officials in Ministries of
Health and Agriculture address the serious impact of farm-related injuries and death. Our study
described the status of the agricultural injury research in China. We hope to provide information for
injury researchers and public health professionals for future research activities on agricultural injury
and safety. Some concrete conclusions from our study include the research priorities on farm-
related injuries in China were those occurring in rural areas rather than agriculture-specific injuries.
There was a lack of research on the intervention of injuries and the research related to farm injury in
China lacked breadth and depth. Finally, there was a noticeable geographical disparity in author
distribution throughout all publications.
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Janet Currie, Wanchuan Lin, Wei Zhang. “Patient Knowledge and Antibiotic Abuse: Evidence from
an Audit Study in China.” Journal of Health Economics, 2011, 30(5): 933-49.

The authors conduct an audit study in which a pair of simulated patients with identical flu-like
complaints visits the same physician. Simulated patient A is instructed to ask a question that
showcases his/her knowledge of appropriate antibiotic use, whereas patient B is instructed to say
nothing beyond describing his/her symptoms. The authors find that a patient who displays
knowledge of appropriate antibiotics use reduces both antibiotic prescription rates and drug
expenditures. Such knowledge also increases physicians’ information provision about possible side
effects, but has a negative impact on the quality of the physician-patient interactions. The results
suggest that antibiotics abuse in China is not driven by patients actively demanding antibiotics, but
is largely a supply-side phenomenon.

Zhiwen Li, Le Zhang, Rongwei Ye, Lijun Pei, Jlanmeng Liu, Xiaoying Zheng and Aiguo Ren. “Indoor
Air Pollution from Coal Combustion and the Risk of Neural Tube Defects in a Rural Population in
Shanxi Province, China.” American Journal of Epidemiology, 2011, 174(4): 451-8.

This paper evaluated indoor air pollution from coal combustion (IAPCC) as a potential risk factor for
neural tube defects (NTDs) in a rural population in Shanxi Province, China. The studied rural
population has both high IAPCC exposure and a high prevalence of NTDs. A population-based
case-control study was used to identify 610 NTD cases and 837 normal controls between November
2002 and December 2007. Compared with women with no IAPCC exposure, women with any
exposure at all had a 60% increased risk of having a child with an NTD. An increased NTD risk was
linked to both residential heating and cooking. The risk increased with increases in the exposure
index, showing a dose-response trend.

Qi-Qiang He, Tze-Wai Wong, Lin Du, Zhuo-Qin Jiang, Tak-sun Ignatius Yu, Hong Qiu, Yang Gao,
Andromeda H.S. Wong, Wei-Jia Liu, Jia-Gang Wu. “Environmental Tobacco Smoke Exposure and
Chinese Schoolchildren's Respiratory Health: A Prospective Cohort Study.” American Journal of
Preventive Medicine, 2011, 41(5): 487-93.

This study examined the relationship between exposure to ETS and respiratory health in Chinese
schoolchildren. The study subjects included 1718 children, who were never-smokers, aged
10.05+0.86 years and asthma-free at baseline. The children performed spirometric tests in 2006 and
18 months later. Significant exposure-response relationships were found between ETS exposure and
coughing at night; sneezing; and sneezing with itchy, watery eyes in the first survey, and coughing
at night; phlegm without a cold; and sneezing in the second survey. Compared with those who
reported no ETS exposure in either survey, children who had a high ETS exposure level in either
survey had lower growth rates in forced expiratory flow between 25% and 75% of forced vital
capacity and forced expiratory flow at 25% of forced vital capacity. This study concluded that
exposure to ETS increased the risks of respiratory symptoms in Chinese school-aged children and
was associated with impaired lung function growth.

Chi Pang Wen, Jackson Pui Man Wai, Min Kuang Tsai, Yi Chen Yang, Ting Yuan David Cheng,
Meng-Chih Lee, Hui Ting Chan, Chwen Keng Tsao, Shan Pou Tsai, Xifeng Wu. “Minimum amount of
physical activity for reduced mortality and extended life expectancy: a prospective cohort study.”
The Lancet, 2011, 378(9798): 1244-53.

The authors assessed the health benefits of a range of volumes of physical activity in a Taiwanese
population. In this prospective cohort study, 416 175 individuals (199 265 men and 216 910 women)
participated in a standard medical screening programme in Taiwan between 1996 and 2008. On
the basis of the amount of weekly exercise, participants were placed into one of five categories of
exercise volumes: inactive, or low, medium, high, or very high activity. The authors found that
compared with individuals in the inactive group, those in the low-volume activity group, who
exercised for an average of 92 min per week or 15 min a day, had a 14% reduced risk of all-cause
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mortality, and had a 3 year longer life expectancy. Every additional 15 min of daily exercise
beyond the minimum amount of 15 min a day further reduced all-cause mortality by 4% and all-
cancer mortality by 1%. These benefits were applicable to all age groups and both sexes, and to
those with cardiovascular disease risks. Individuals who were inactive had a 17% increased risk of
mortality compared with individuals in the low-volume group.

Ying Chu Ng. The Productive Efficiency of Chinese Hospitals. China Economic Review, 2011, 22(3):
428-39.

Based on five years' data on the implementation of health care reforms, this study provided
empirical evidence on inefficiency of hospitals in China. Using the data envelopment analysis, the
sources of inefficiency were examined. Echoing the unnecessary care, over-prescription of drugs
and the adoption of high-tech treatments since the implementation of health care reforms, the
sampled hospitals were found quite inefficient and pure technical inefficiency played a dominant
role in driving the inefficiency of hospitals. Hospitals had experienced productivity growth between
2004 and 2008. Mirroring the behavior of hospitals, technological progress was the underlying force
for the growth and the deterioration in efficiency change was found. Regional results revealed that
the stage of economic development and the efficiency performance of hospital did not
necessarily go hand in hand.

Zhihua Yan, Dai Wan and Li Li. “Patient Satisfaction in two Chinese Provinces: Rural and Urban
Differences.” International Journal for Quality in Health Care, 2011, 23(4): 384-9.

This study examined what factors were associated with level of patient satisfaction and how such
satisfaction might differ across rural and urban populations in China. This study also served as an
evaluation of the recent healthcare reforms in China, which were expected to equalize satisfaction
between rural and urban patients. Study participants consisted of twenty-five patients from each of
the 40 county-level hospitals in two provinces of China. This study showed that perceived
convenience was significantly associated with patient satisfaction among all participants. The new
rural cooperative medical insurance scheme (NRCMIS) was associated with higher overall
satisfaction among the rural residents. Age and income were significantly related to satisfaction
only among rural patients.

Dan Liu and Daniel W. Tsegai. “The New Cooperative Medical Scheme (NCMS) and its Implications
for Access to Health Care and Medical Expenditure: Evidence from Rural China.” ZEF- Discussion
Papers on Development Policy No. 155.

This paper investigates the impact of the New Cooperative Medical Scheme (NCMS) program on
improving health care utilization and reducing medical expenditure with a focus on the endeavors
to unravel the heterogeneous effects of the program for the different regions and income groups. It
utilizes the China Health and Nutrition Survey data (CHNS) to provide prolific cross section and
longitudinal information. Propensity score matching method and bounding approach are used to
infer the causal effect of NCMS and examine the influence of unobservable factors respectively.
Major findings indicate that there is a systematic adverse selection in the NCMS program, both in
health- and economic-related aspects. Especially in western regions, households with high ratio of
migrant workers are less attracted to the NCMS program. The NCMS program improved medical
care utilization for the poor and regionally, western regions benefitted more from the program. The
NCMS program also induces a moral hazard problem in western regions.

Huijun Liu and Shuzhuo Li. “Social Change and Psychological Well-Being in Urban and Rural China.”
Stanford Asia Health Policy Program Working Paper No. 23.

Using data from the Chinese General Social Survey (2005), this paper looks at the relationships
between social change, social support and the psychological well-being of individuals in both
urban and rural areas, as well as the role of marital status in Chinese society. The authors find that
an increasing health care burden is significantly reducing individuals’ psychological well-being.
Perceptions of social status, especially as it changes over time and when compared against peers,
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also have an effect. Social support has protective function for psychological well-being, and also
compensates for the negative effect of increasing health-care burden and relative deprivation
during social change on psychological well-being. Marital status is also significantly correlated with
psychological well-being, and moderates the relationships between social change, other social
support and psychological health, especially in rural cases.
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POLICY AND PRACTICE UPDATES

Healthcare Reform: the Anhui Approach
Source: 21st Century Economic Reporter 2011-3-3
http://www.21cbh.com/HTML/2011-3-3/XxMMDAwMDIyMzcxMw.html

Even though the “no mark-up” policy for drug sales has been in place, the financial burden on
hospitals has been largely reduced, according to Yu Yi, director of a township hospital in Anhui
province. Yu’s words are testimony to the achievements of Anhui’s Basic Medical Institution
Reforms. With comprehensive government subsidy, a performance surveillance system and a
unified drug bidding platform, the essential drug policy has been implemented smoothly in Anhui,
yielding valuable experience for the rest of the country.

Financial support from local governments plays an important role in the reform. Although the
markup of drug sales has been reduced from over 100% to 13%, substantial government subsidy has
been provided to ensure administrative and programmatic expenses. Another important reform is
for the personnel compensation system: medical workers are paid according to a comprehensive
evaluation system instead of the value of medicine prescribed. By introducing this change, the
policy makers hope to motivate the medical workers and eliminate over-prescription.

However, there are stil many problems to be resolved. People are worried that the so-called
“double envelope system” separates product quality evaluation from price competition, which
may inadvertently encourage businesses with qualified products to offer the lowest prices possible,
depressing the real value of the medicinal products. And the exclusive supply agreement may
cause inefficiency in the form of market segmentation and protection.

Minister Chen Zhu: The Conglomeration of Primary Care Institutions and Large Public Hospitals
Source: 21st Century Economic Reporter 2011-3-4
http://finance.ifeng.com/news/20110304/356321 1.shtml

The Minister of Health, Chen Zhu, made it clear in a recent interview that the ministry will explore all
possible solutions to modernize the management of China’s public hospitals. Ultimately, hospital
presidents will be responsible for the management of hospitals, under the supervision of a board of
directors.

In response to questions regarding inadequate and overly expensive medical care, Chen admitted
these are challenges faced by the current system, brought by a shortage of large hospitals and a
lack of high quality primary care institutions. He is currently considering a conglomeration model in
which primary care institutions and large public hospitals form associations, to boost positive
interactions between big hospitals and grassroots institutions, encourage two-way referrals,
increase flow of medical resources, and establish a flexible personnel system.

Township Hospital as the Critical Link of New Healthcare Reforms: the Zichang Model May Be
Promoted as the Preferred Model

Source: Economic Observer 2011-3-18

http://business.sohu.com/20110319/n279899415.shtml

County hospitals offer direct medical services to more than 900 million people in China and play a
pivotal role in China’s medical system. According to an officer from Ministry of Health, success of
the county hospital reform is the key to the success of China’s health care reform. However, there
still exist many serious problems in county hospitals, such as imbalanced growth between eastern
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and western regions, inadequate management, lack of medical professionals and insufficient
government support.

To solve these problems and accelerate the reform, several pilot projects have been implemented
across the country, and the Zichang project has yielded valuable experience for application
nationwide. The first step of the reform was to transform hospitals into social welfare organizations
and transfer debt burdens to the local government. Doctors were paid based on the number of
patients given prescription instead of the value of medicines prescribed. Exclusive supply
agreements were also established between hospitals and suppliers, severing the connection
between doctors and pharmaceutical sales representatives. The results of the reform are promising:
drug prices are significantly reduced and medical workers’ salaries have been raised.

The Ups and Downs of Doctor Multisite Practicing
Source: Economic Observer 2011-3-20
http://finance.sina.com.cn/roll/20110321/00499562651.shtml

Last December, the Beijing Bureau of Public Health passed a policy allowing registered, high
competency doctors to work part time at up to three medical institutions within Beijing. This policy
has great impact on doctors who have been regularly ‘moonlighting’--secretly seeking business
opportunities with other local hospitals without advising their employers. The transparency brought
by this new policy will doubtlessly reduce these doctors’ income, for they now have to turn in part
of the “moonlighting” income to their official employers. However, the new policy does not specify
insurance liabilities in case of medical dispute, and this ambiguity might result in disputes between
patients, the “moonlighting” doctors, and the hospitals. Despite the potential problems, this policy
could help China’s medical reform by encouraging human capital exchange within the medical
system, allowing highly qualified physicians to serve a larger population. If implemented well, this
policy might help achieve better medical resource allocation, diverting both patients and
physicians from tertiary hospitals to secondary or even primary hospitals, easing the pressure on the
top tier hospitals and providing better care for the general public.

Separation between Supervision and Operation: the Beijing Model
Source: Economic Observer 2011-4-1
http://finance.ifeng.com/news/20110401/3808325.shtml

After Shanghai, Wuxi, and Ma’anshan have experimented with the separation of management
and operation of medical industry and established hospital management infrastructure, the basic
structure and function of Beijing Bureau of Hospital Management have also been preliminarily
defined, and is expected to be put into motion by early April.

The Beijing Bureau of Hospital Management will be part of the Beijing Bureau of Public Health, while
the hospital management institutions in the other cities are set up within the local state-owned
Asset Supervision and Administration Commission (SASAC). After the reform, the Bureau will be in
charge of twenty two hospitals that used to fall under the direct supervision of Beijing Bureau of
Public Health. Under the new management system, assets from all twenty two hospitals will be
centralized and budget devised by the Bureau of Hospital Management, putting to history the days
when hospital heads could arbitrarily determine budgetary issues. The right to nominate, assign,
and evaluate the head of hospitals will also be transferred from the municipal government to the
Bureau of Hospital Management.

The Ministry of Health hopes to establish a ‘greater medical and health system’ and has favorable
outlook on the Beijing model. According to an Anzhen Hospital insider, it is conceivable to establish
a system in which a national bureau of hospital management leads the local bureau of hospital
management to implement beneficial reforms.
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Nationalization May Become the Mainstream: the Speeding Up of M&A in Healthcare Business Firms
Source: Economic Observer 2011-5-14
http://finance.jri.com.cn/industry/2011/05/1404139966853.shtml

There may be an upsurge of mergers between private drug companies, resulting from a series of
recent policies aimed at increasing medicine circulation in China. This merging process might
continue for two years, and could reduce the number of drug companies from the current 13,000
to about 6,500. The market could also evolve from being dominated by private companies to
being led by partial state-owned enterprises.

Currently there are a huge number of drug companies in China, producing a diffused market. The
three biggest companies only occupy about 20% of the market share, with the rest shared
between medium and small companies. As a result of the fragmented market, the cost of
medicine circulation in China is 7% of the industry profit, compared to 1%-1.5% in U.S. and Japan.
This high cost of medicine circulation also cuts into the drug companies’ profit margin.

The National Drug Circulation Industry Development Plan was issued on May 11 of this year, setting
out regulations for drug circulation, market entry standard, and the logistic chain of cold storage
drugs. The Good Supply Practice for Pharmaceutical Products (GSP) also incentivizes mergers and
acquisitions of small drug companies. Local governments are generally supportive of the new wave
of mergers and in favor of a drug industry led by state-owned enterprises.
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