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Abstract 

Today, China is facing a serious and fast growing challenge of a diabetes 

epidemic. With the largest diabetic population in the world, 9.7% of Chinese aged 20 and 

over have diabetes. However, diabetes care is far from satisfactory. The problem is 

further complicated by the widespread use of Traditional Chinese Medicine (TCM) and 

by disparities in insurance coverage. This dissertation intends to explore quality and 

utilization of diabetes care in China.  

 

A multifaceted approach is adopted in this dissertation. It uses qualitative semi-

structured interviews to explore the similarities and differences between TCM and 

conventional therapy physicians’ beliefs and behaviors in outpatient care. Nonparametric 

propensity score matching is used to explore the effects of TCM and insurance on quality 

and utilization of diabetes care among hospitalized Chinese patients. 

 

Conventional wisdom in China states that TCM is a safer and cheaper alternative 

of conventional therapy. The findings of this dissertation suggest the opposite. 

Conventional therapy physicians were reluctant to use TCM treatments in diabetes care 

because of safety worries. TCM was associated with higher medical costs, longer hospital 

stays, and no better health outcomes among hospitalized diabetes patients. These findings 

cast more doubts about TCM and are consistent with the questions raised by the general 

public and researchers in recent years. 

 



 IV

The dissertation also finds that TCM physicians and conventional therapy 

physicians shared similar treatment goals. However, the two groups of physicians might 

have different practice styles, particularly in type 2 diabetes care. TCM physicians tended 

to use less aggressive treatments; while conventional therapy physicians was more likely 

to use aggressive insulin injections alone or in combination with oral medications. The 

use of non-medication interventions, including education, nutrition therapy, exercise, and 

psychosocial interventions, seemed to be lower than expected and inconsistent with the 

accepted medical guidelines. This dissertation did not find significant difference between 

insured patients and those without insurance on quality and utilization of care.  

 

The findings suggest that actions are needed to increase the use of non-medication 

treatments in diabetes care and advance evidence-based TCM practice.  
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CHAPTER 1 - Introduction 

Diabetes is a major health problem in China. 9.7% of the Chinese aged over 20 

has diabetes and 15.5% of adults have pre-diabetic conditions (Yang, Lu et al., 2010). In 

2000, Diabetes-related mortality rates increased from 5.1 per 100,000 in 1985 to 15.4 per 

100,000 (Lumpur, 2000). Studies suggest that diabetes care in China is far from 

satisfactory. In 2001, four out of five diabetic patients did not take any diabetic 

medications or use evidenced based interventions and only 50% of diagnosed patients 

followed recommended care (Pan, 2005; Hu, Fu et al., 2008). However, these studies did 

not identify specific area to improve care. The problem is further complicated by the 

widespread use of Traditional Chinese Medicine (TCM), which is based on observation 

of human symptoms rather than "micro" level laboratory tests. Diabetic patients choose, 

at will, TCM, conventional therapy, and sometimes, a combination of the two 

simultaneously (Donnelly, Wang et al., 2006). Health insurance is a relatively new 

concept in China. With the vast implementation of three government-sponsored insurance 

systems in the last decade, it is unclear how they affect the quality and utilization of care 

in diabetes care.  

 

Thus, this dissertation aims to evaluate quality and utilization of diabetes care in 

China. Specifically, it answers the following research questions:  

1. What are the differences and similarities in diabetes care between TCM and 

conventional therapy? 

2. What are the effects of TCM and insurance on selected quality indicators and 

utilization of care? 
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The ultimate goal of this dissertation is to identify shortcomings in diabetes care and 

propose recommendations for improvement.  

 

To address these research questions, this dissertation adopts Donabedian’s 

“structure-process-outcome” framework, in which structure of care denotes the settings in 

which care occur, including organizational structure, human resources, facility, 

equipments, and financial resources; process of care denotes the care provided and 

delivered to patients; and health care outcome is health status of patients (Donabedian, 

1966; Donabedian, 1980; Donabedian, 1988). This well-established framework assumes 

that health care outcomes are influenced by both structure of care and process of care.  

This dissertation would focus on analyzing process of care described in the framework. 

Although health care outcomes measure the ultimate consequence of care provided, they 

lack the capability to identify the location of shortcomings and strengths in the process of 

care to which outcomes attribute. By locating the deficiency and shortcomings in process 

of care, this dissertation can ultimately propose recommendations for improvements in 

diabetes care.   

 

This dissertation uses a multifaceted approach. It begins with an extensive 

literature review of health care and, particularly, diabetes care in China. Semi-structured 

interviews with physicians are used to explore the discrepancies between TCM and 

conventional therapy. At last, the dissertation explores the effects of TCM and insurance 

on quality and utilization of care using hospital admission datasets from two regional 

hospitals in China. The organization of the dissertation is as follows:  
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In Chapter 2, I summarize public health system in China. The Chinese 

government plays a significant role in health care. The state owns 88% of all health care 

facilities and employs more than 90% of health care professionals. Citizens are covered 

through three government-sponsored insurance companies. Unlike in Western countries, 

Traditional Chinese Medicine (TCM) is widely used in China. Derived from ancient 

philosophy, TCM aims not only to treat the illness itself, but also to restore the balance 

and harmony of the human body.  

 

In Chapter 3, I describe current status of diabetes care in China and significance 

of this dissertation. With the largest diabetic population in the world, China is facing a 

serious and fast growing challenge. However, the quality of diabetes care is generally 

low. The problem is further complicated by the widespread use of TCM.  

 

In Chapter 4, I describe the qualitative methods to explore the similarities and 

differences between TCM and conventional therapy. Semi-structured interviews of 14 

TCM physicians and 14 conventional therapy physicians are transcribed and then 

analyzed by word counts.  

 

In Chapter 5, I describe the quantitative methods to evaluate the effects of 

Traditional Chinese Medicine (TCM) and insurance on quality and utilization by 

analyzing hospital admission datasets from two regional hospitals in China. Propensity 

score analysis based on the generalized boosted model (GBM) is used.  
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In Chapter 6, I summarize the findings from the qualitative analysis in Chapter 4 

and the quantitative analysis in Chapter 5. I present the limitations in this dissertation at 

the end of this chapter.  

 

In Chapter 7, I discuss the findings. These findings are then used to guide policy 

recommendations as how to improve diabetes care and promote the development of TCM 

in China.  

 



 5

CHAPTER 2 – China’s Health Care System: An Introduction 

Overviews 

China has been one of the world’s fastest growing economies since the 1980s. 

The communist “planned economy” was progressively replaced by market-based 

principles. Political power was decentralized from the central government to the 

provincial level. These changes were also reflected in the public health area. Free medical 

care was abandoned; fee-for-service (FFS) payment was established. Provincial and local 

governments gained direct controls over public health. In some areas, local governments 

started to sell inefficient state-owned hospitals and permit private practices. Young 

medical school graduates replaced once popular but less-trained “barefoot doctors”1. The 

average life expectancy at birth increased from 64 in 1980 to 73 in 2010 (United Nations 

Economic and Social Commission for Asia and the Pacific (UNESCAP), 2003; Xinhua 

News Agency, 2009). The infant mortality rate was reduced from 47 per 1000 live births 

to 17 at the same period (Yin, 2000; The Central Intelligence Agency (CIA), 2010). 

However, with a population over 1.3 billion, China is facing serious challenges in public 

health. Inequity, low quality, and inefficiency are widespread problems in the health care 

system.  

 

Governance  

Health care in China is established based on the principles of  “serving workers, 

peasants, and soldiers; prevention first; combining Traditional Chinese Medicine (TCM) 

																																																								
1 “Barefoot doctors” are part-time farmers who have minimal medical training and who provide basic 

medical care in rural and suburban China. As a part of government commitments to provide free and 

accessible health care, barefoot doctors were popular between the 1950s and 1980s.   
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and conventional therapy; and integrating mass campaign2
 into health care work” (Project 

Team of the Development Research Center of the State Council of China, 2005; Ma and 

Sood, 2008). Built on these principles, health care in China is administrated primarily 

through three levels of government agencies: national, provincial, and local public health 

departments. The Ministry of Health of the People’s Republic of China (MOH), one of 27 

ministries under the State Council3, is the main government agency that regulates health 

care at the national level. Established in 1949, the MOH proposes national health laws, 

regulations, and policies; coordinates activities of provincial and local public health 

departments; monitors the performance of nationwide health care providers; and manages 

the development of Traditional Chinese Medicine (TCM) and conventional therapy (The 

Ministry of Health of the People’s Republic of China, 2011). The provincial health 

departments are the main executive agencies in China. They administer all health 

activities at the provincial level and supervise local health departments. They are 

responsible for implementing national health laws and regulations, developing provincial 

health policies and plans, and supervising health care institutions and health 

professionals.  Local health departments are directly managed by provincial health 

departments. They implement national and provincial health care policies and monitor 

health care within their geographic boundaries. 

 

																																																								
2 “Mass campaign” refers to a political movement that involves and motivates all social classes in the 

society.   
3 The State Council of the People’s Republic of China is the highest administrative government agency in 

China. Headed by the Premier, the State Council oversees provincial governments and ministries at the 

national level.	
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Before the 1980s, the central government closely regulated every aspect of health 

care in China. The provincial and local public health departments were essentially 

executive branches of the MOH.  However, since the beginning of the economic reforms 

in the 1980s, the central government has delegated regulatory and planning 

responsibilities to the provincial governments. New laws and policies also diffused 

responsibilities of administrating public health from the public health departments to 

multiple government agencies. Today, at the national level, more than 15 ministries have 

roles in the provision of public health. In addition to the MOH, there are some important 

players. The National Population and Family Planning Commission created by the one-

child policy takes charge of family planning and largely manages maternal health (The 

National Population and Family Planning Commission of China, 2008). The Ministry of 

Finance and provincial financial departments draft and determine budgets for health care 

at the national and provincial level (The Ministry of Finance of the People’s Republic of 

China, 2011). The General Administration of Quality Supervision, Inspection and 

Quarantine (AQSIQ) controls the entry-exit health inspections and import-export food 

safety (The General Administration of Quality Supervision, 2011). And most recently, 

the Ministry of Human Resources and Social Security manages health insurance systems 

(The Ministry of Human Resources and Social Security, 2008). The Department of The 

fragmented, diffuse, and sometimes overlapping regulatory powers in health care have 

caused inefficiency, conflict, powerlessness, and even chaos, all of which were exposed 

in the outbreak of severe acute respiratory syndrome (SARS) in 2003 (Claeson, Wang et 

al., 2004; Liu, 2004; Koplan, Liu et al., 2005). 
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Health Care Delivery 

Health care is delivered through a three-tiered system in China: clinics, 

community health centers (CHC), and hospitals and regional Centers for Disease Control 

and Prevention (CDC) (Ma and Sood, 2008). At the lowest level, village clinics and 

outpatient departments offer basic medical care, preventive services, and health 

education. In the middle, the CHCs provide disease prevention and control, health 

counseling, medical treatment, family planning, and community rehabilitation. The CHCs 

typically provide care for 10,000 to 30,000 people on average.  Hospitals and the regional 

CDCs are at the top of the system. Hospitals are designed to provide comprehensive care 

from disease management to emergency medical services. The regional CDCs are 

responsible for public health management, communicable disease prevention and control, 

public health planning and education.  They also support the CHCs and hospitals through 

personnel training, quality control, and evaluation, and provide medical care for 

communicable disease patients.  

 

Since the 1980s, the central and provincial governments have significantly 

reduced budgetary support for health care. As a result, state owned health care 

institutions and state employed health care professionals began to struggle for profits and 

patients. Smaller and less efficient clinics and CHCs were unable to compete with larger, 

well equipped, and better-funded hospitals. Many clinics and CHCs were sold to private 

practices or forced to close. However, most hospitals remain state owned and most health 

care professionals are still state employees. Private practices are very limited due to strict, 

ambiguous, and sometimes conflicting government regulations (Ma and Sood, 2008). In 
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2002, 4% of health care professionals were in private practices and 12% of the hospitals 

were privately owned (Liu and Rao, 2006). The total number of health care providers 

decreased from 1.03 million in 2000 to 0.89 million in 2008 (The Ministry of Health of 

the People's Republic of China, 2010). The remaining health care providers may have 

financial incentives to decrease unprofitable but critical medical and preventive care and 

to increase service charges. From 1995 to 2009, the average inpatient medical expense in 

general hospitals increased 3.6 times from 1,668 Yuan (208 US dollars) to 5,952 Yuan 

(916 US dollars) and annual per capita health expenditure increased from 178 Yuan (22 

US dollars) to 1095 Yuan (168 US dollars), while, during the same period, the consumer 

price index (CPI)4 only increased 30% (The Ministry of Health of the People's Republic 

of China, 2010; The National Bureau of Statistics of China, 2010). With skyrocketing 

medical costs and a decreasing number of health care providers, access to health care 

services has deteriorated substantially, especially in rural and suburban areas (Claeson, 

Wang et al., 2004; Ma and Sood, 2008). 

  

																																																								
4 Consumer price index (CPI) measures the average changes of price paid by consumers for a market basket 

of products and services. It is commonly used as an indicator of inflation.   
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Figure 2.1: Inpatient and Outpatient Medical Expense Per Capita in General Hospitals, 

1995- 2009 (Yuan) 

 

Source: Chinese Health Statistical Digest 2010 (The Ministry of Health of the People's 

Republic of China, 2010)  
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Traditional Chinese Medicine 

Originating in China over 3,000 years ago, Traditional Chinese Medicine (TCM) 

is a type of complementary and alternative medicine (CAM) that investigates the 

pathology and physiology of human system, and is developed based on the philosophy of 

Taoism5 (Robson, 2004; Wang and Li, 2005). TCM views a person’s body, mind, and 

spirit as a holism and attempts to uncover the patterns of disharmony in human body. The 

general goal of TCM treatments is to foster the balance and harmony of the human body. 

Typically TCM uses one or several of the following therapeutic methods: Chinese herbal 

medicine, massage, qigong, acupuncture, dietary therapy, moxibustion, and cupping. 

Today, TCM is widely used in the Chinese population and is starting to gain popularity in 

Western countries (Cassidy, 1998; Normile, 2003; Chen, Chen et al., 2007).  

 

 TCM uses two basic theories derived from Taoism to explain a particular illness: 

Yin and Yang Theory and Five Stages Theory. The Yin and Yang Theory describes two 

independent but complementary opposites of all physical functions of the human body. 

The Yin-Yang diagram (Figure 2.1) depicts the continuous transition between Yin (the 

light side) and Yang (the dark side). Yin is always flowing into the Yang and vice versa. 

The dots indicate that Yin and Yang are complementary and always coexist. The 

imbalance of Yin and Yang causes symptoms and illness. The excessive Yin results in 

coldness, weakness, slowness, and inactivity. The dominant Yang leads to heat, forceful 

movement, and over-activity. When Yin and Yang reach the balance, the human body 

remains healthy. The Five Stages Theory represents five basic dynamic steps in the 

																																																								
5 Taoism, also called Daoism, is an ancient philosophical and religious belief system regarding humanity, 

harmony, health, and action through inaction.   
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Table 2.1: Summary of TCM Main Excess/Deficiency and Heat/Cold Signs  

General Signs Tongue Pulse 

Excess pattern 

Ponderous, heavy movement; heavy, coarse respiration; 

pressure and touch increase discomfort 

 

thick moss 

 

strong  

Deficiency patterns 

Frail, weak movement; tiredness; shortness of breath; 

pressure relieves discomfort; inactive; passive appearance; 

low voice; dizziness; little appetite 

 

pale 

material; 

thin moss 

 

weak 

Heat patterns 

Red face; high fever; dislike of heat; cold reduces 

discomfort; rapid movement; outgoing manner; thirst or 

desire for cold drinks; dark urine; constipation 

 

red material; 

yellow moss 

 

rapid 

Cold patterns 

Pale, white face; limbs cold; fear of cold; heat reduces 

discomfort; slow movement; withdrawn manner; no thirst, 

or a desire for hot drinks; clear urine; watery stool 

 

pale 

material; 

white moss 

 

slow 

Source:  Adapted from “Traditional Chinese Medicine in the Treatment of Diabetes,” by 

M. B. Covington, 2001, Diabetes Spectrum, 14(3), p.156.  

 

Table 2.2: Summary of Yin and Yang Symptoms  

Examination Yin  Yang 

Inspection quiet; withdrawn; slow, frail 

manner; patient is tired and 

weak, likes to lie down 

curled up; no spirit; 

excretions and secretions 

are watery and thin; tongue 

material is pale, puffy and 

agitated, restless, active 

manner; rapid, forceful 

movement; red face; patient 

likes to stretch when lying 

down; tongue material is 

red or scarlet, and dry; 

tongue moss is yellow and 
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moist; tongue moss is thin 

and white 

thick 

Listening and Smelling voice is low and without 

strength; few words; 

respiration is shallow and 

weak; shortness of breath; 

acrid odor 

voice is coarse, rough, and 

strong; patient is talkative; 

respiration is full and deep; 

putrid odor 

Inquiry feels cold; reduced appetite; 

no taste in mouth; desires 

warmth and touch; copious 

and clear urine; pressure 

relieves discomfort; scanty 

pale menses 

patient feels hot; dislikes 

heat or touch; constipation; 

scanty, dark urine; dry 

mouth; thirst 

Palpation frail, minute, thin, empty, or 

otherwise weak pulse 

full, rapid, slippery, wiry, 

floating, or otherwise strong 

pulse 

Source: Adapted from “Traditional Chinese Medicine in the Treatment of Diabetes,” by 

M. B. Covington, 2001, Diabetes Spectrum, 14(3), p.156. 

 

TCM is always a significant part of health care in China. Before the introduction 

of modern Western science in the late 19th century, TCM was the only form of treatment 

in Chinese health care. Since then, people have started to question the scientific basis and 

effectiveness of TCM. Conventional therapy began to replace TCM progressively and 

became dominant in medical practices (Cai, 1988). In order to preserve traditional culture 

and promote national self-esteem, in 1950s the Chinese government declared that TCM 

should be given a level of respect in health care at least equal to that enjoyed by the 

conventional therapy (Kaptchuk, 1983). This declaration resulted in a political movement 

and scientific efforts to promote TCM and, later, integrate TCM and conventional therapy 
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into medical care. It is one of the principles of health care in China (Project Team of the 

Development Research Center of the State Council of China, 2005; Ma and Sood, 2008).  

 

The government has implemented two major policies to help the development of 

TCM. One is establishing TCM departments in conventional therapy hospitals and 

independent TCM hospitals. These independent TCM hospitals are equipped with 

traditional and modern medical devices and provide medical care including primary, 

surgical, pediatric and emergency services. These hospitals are licensed to provide a full 

range of TCM treatments as well as conventional therapies. The TCM departments in 

conventional therapy hospitals typically offer primary care and consultations requested 

by other departments within the hospital.  

 

The other policy is creating TCM education programs and implementing a special 

medical license for TCM physicians. Supervised by the Ministry of Education, TCM 

medical schools teach TCM and conventional therapy. They also conduct scientific 

research involving TCM. Medical students in these TCM medical schools receive at least 

5-years’ systematic medical training of TCM and conventional therapy. Meanwhile, all 

medical students in conventional therapy medical schools are required to take TCM 

courses. All new physicians have to pass medical licensing examinations before practice. 

Those licensed TCM physicians can work in TCM departments in conventional therapy 

hospitals as well as TCM hospitals, while licensed conventional therapy physicians have 

no such restrictions. However, there are actually no restrictions on which form of 

medicine, TCM or conventional therapy, physicians can use in practice.  
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Today, 2,724 TCM hospitals are in operation and 95% of 13,364 conventional 

therapy hospitals have TCM departments (Chen, Ming et al., 2003; The Ministry of 

Health of the People's Republic of China, 2010). In 2006, TCM treated more than 300 

million outpatients (Li and Liang, 2007).  

 

Health Insurance 

 Health insurance is a relatively new concept in modern China. Before 1980s, the 

government arranged health care for each citizen, based on the principles of the “planned 

market economy”. With a fixed contribution every year, peasants living in rural areas got 

full coverage of health care through the government controlled Cooperative Medical 

System (CMS). In urban areas, those who worked for the government or state owned 

enterprises were fully covered by their employers, except for a nominal registration fee.  

However, the dramatic economic reforms starting in the 1980s overturned the system 

entirely. The CMS collapsed resulting from the lack of the government guidance and 

financial supports. Many urban workers also lost free medical care due to the poor 

performance or bankruptcy of state owned enterprises.  

 

The central government recognized the problems and started to establish a new 

government controlled health insurance system in the early 1990s. In 1998, the Medical 

Insurance System for Urban Workers (MISUW) rolled out nationwide, followed first by 

the New Rural Cooperative Medical System (NRCMS) in 2003, and then by the Urban 

Resident Basic Medical Insurance System (URBMIS) in 2010. The central government 
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authorizes provincial and local governments to develop and implement these insurance 

systems as long as the insurance systems follow the guidelines (shown in Table 2.3). 

Provincial and local governments also provide the majority of initial funding and manage 

the health insurances independently. As a result, these insurances across the country can 

be quite different on reimbursement structures, range of coverage, and even covered 

population. However, these insurances successfully recruit and provide coverage to the 

most of the Chinese population. By the end of 2010, the NRCMS, the MISUW, and the 

URBMIS have insured 181 million, 220 million, and 833 million residents, respectively.  

And in total these insurance systems covered more than 94.9% of the population (The 

Ministry of Health of the People's Republic of China, 2010). 

 

Table 2.3. The Guideline of The Health Insurance Systems in China 

 Urban Resident Basic 

Medical Insurance 

System 

Medical Insurance 

System for Urban 

Workers 

New Rural 

Cooperative 

Medical System 

Objective Provides help for large 

medical expenses, such 

as inpatient care or 

catastrophic medical 

conditions 

Provides help for 

large medical 

expenses, such as 

inpatient care or 

catastrophic medical 

conditions 

Provides help for 

large medical 

expenses, such as 

inpatient care or 

catastrophic medical 

conditions 

Covered 

Population 

Legal urban residents 

who are not insured by 

the MISUW, including 

the minor, college 

students, the retirees 

Employed workers Residents in rural 

areas 

Funding Local governments and Local governments, The central 
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sources individuals employers and 

individuals 

government, local 

governments and 

individuals 

Premium 

Contributions  

(per insured , 

per year) 

Varies across regions 

depending on local 

economical development 

and size of insured 

populations. 

 

No less than 80 Yuan (16 

US dollars) from the 

governments; Besides 

that,  

1) 60 Yuan (10 US 

dollars) from the central 

government to 

beneficiaries in the 

central and western 

areas;  

2) 10 Yuan (1.50 US 

dollars) to low-income 

families or disabled 

students and children;  

3) 60 Yuan (9 US 

dollars) to disabled 

adults, low-income 

elderly population aged 

60 and above. 

1) 2 % of an 

employee’s salary 

from the employee;  

2) 6 % of an 

employee’s salary 

from the employer 

 

1) 120 Yuan (20 US 

dollars) from the 

governments; Of 

those, 60 Yuan (10 

US dollars) from the 

central government 

to the central and 

western areas.   

2) 30 Yuan (5 US 

dollars) from the 

individual. 

Reimbursement 

Procedures 

1) Care in designated 

medical institutions: 

beneficiaries pay co-

Beneficiaries pay 

co-payments at 

visits; medical 

1) Care in 

designated medical 

institutions: 
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payments at visits; 

medical institutions book 

full costs and get 

reimbursements from 

local medical insurance 

centers.  

 

2) Care at out-of-network 

medical institutions: 

beneficiaries pay full 

costs on care and receive 

reimbursement directly 

from local medical 

insurance centers.  

institutions record 

full costs and get 

reimbursements 

from local medical 

insurance centers.  

 

 

beneficiaries pay 

co-payments at 

visits; medical 

institutions book 

full costs and get 

reimbursements. 

from local medical 

insurance centers. 

 

2) Care at out-of-

network medical 

institutions: 

beneficiaries pay 

full costs on care 

and are reimbursed 

directly from local 

medical insurance 

centers. 

 

Coverage rate	 Varies across regions 

depending on local 

economical development 

and size of insured 

populations. Annual cap 

not less than 6 times of 

average local annual 

income per capita. 

Varies across 

regions depending 

on local economical 

development and 

size of insured 

populations. 

Varies across 

regions depending 

on local economical 

development and 

size of insured 

populations. Annual 

cap not less than 6 

times of average 

local annual income 

per capita.  
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Source: The State Council of the People's Republic of China, Decisions on Establishing 

the Basic Medical Insurance System for Urban Workers, The State Council of the 

People's Republic of China, 1998 (The State Council of the People's Republic of China, 

1998) 

The State Council of the People's Republic of China, Opinions of Establishing the New 

Rural Cooperative Medical System, The State Council of the People's Republic of China, 

2003 (The State Council of the People's Republic of China, 2003) 

The State Council of the People's Republic of China, Guiding Opinions of the State 

Council about the Pilot Urban Resident Basic Medical Insurance, The State Council of 

the People's Republic of China, 2007 (The State Council of the People's Republic of 

China, 2007) 
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CHAPTER 3 – Diabetes Care in China 

In Chapter 2, I summarized the health system in China. In this chapter, I provide 

an overview of diabetes care in China and discuss the significance of this dissertation. 

With the largest diabetic population in the world, China is facing a serious and fast 

growing challenge. However, the quality of diabetes care is generally low. The problem 

is further complicated by the widespread use of TCM.  

 

Diabetes and Health 

Diabetes is “a metabolic disorder of multiple aetiology characterized by chronic 

hyperglycemia with disturbances of carbohydrate, fat and protein metabolism resulting 

from defects in insulin secretion, insulin action, or both” (World Health Organization, 

1999). Two major types of diabetes have been identified: type 1 and type 2. Type 1 

diabetes, also called insulin-dependent diabetes mellitus (IDDM), is an autoimmune 

disease that results in of insulin deficiency. Type 2 diabetes, known as insulin-dependent 

diabetes mellitus (NIDDM), is the most common form of diabetes and results from 

insulin resistance or reduced insulin sensitivity, combined with relatively reduced insulin 

secretion. Types 1 and 2 diabetes account for more than 99% of all diagnosed cases of 

diabetes in China and 95% in the United States (Yang, 2008; American Diabetes 

Association, 2011). Although type 1 and type 2 diabetes are partly inherited, 

environmental factors such as sedentary lifestyles, nutrition and obesity strongly 

influence expression (Todd, 1990; Zimmet, 1992; Sakagashira, Sanke et al., 1996; 

Zimmet, Alberti et al., 2001; Cho, Kim et al., 2003; Wild, Roglic et al., 2004; 

Psaltopoulou, Ilias et al., 2010; Williams, Tapp et al., 2010).  
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Today diabetes is a major health threat in the world. It is estimated that global 

mortality due to diabetes was 2.9 million in 2000, 5.2% of all deaths (Roglic, Unwin et 

al., 2005). Diabetes can also lead to serious complications and comorbidities, including 

heart disease (Geiss, Herman et al., 1995; Gorina and Lentzner, 2008), stroke (Geiss, 

Herman et al., 1995; Gorina and Lentzner, 2008), high blood pressure (Geiss, Rolka et 

al., 2002; Ong, Cheung et al., 2008), blindness (Klein and Klein, 1995), kidney disease 

(United States Renal Data System, 2004), nervous system disease (Eastman, 1995), 

amputations(American Diabetes Association, 2011), dental disease (American Diabetes 

Association, 2011), and complications of pregnancy (American Diabetes Association, 

2011). Diabetes causes enormous economic loss every year. The World Health 

Organization (WHO) estimated that the cost of direct health care for diabetes ranges from 

2.5% to 15.0% of world annual health budget, while the cost of lost production can be up 

to 5 times that of the direct health care cost (World Health Organization, 2009).  

 

Diabetes and TCM 

 Diabetes in TCM refers to ‘Xiao Ke’ or ‘depletion-thirst’ syndrome. As one 

disease recoded in The Inner Canon of Huangdi, the fundamental doctrine for TCM and 

the first medical text written in 770 B.C. to 476 B.C., diabetes has a long treatment 

history in TCM. Traditionally, it is believed that diabetes is caused by the deficiency of 

Yin and the existence of heat patterns related to the kidney, stomach, and lungs. 

According to the symptoms, diabetes can be classified into three types: lower, middle, 

and upper Xiao Ke.  
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 Lower Xiao Ke: excessive urination and fatigue with rapid and thin pulse, related 

to deficiency of Yin or deficiency of Yin and Yang in the kidney.  

 Middle Xiao Ke: excessive hunger and frail with rapid and strong pulse, due to 

excessive fire in the stomach.  

 Upper Xiao Ke: excessive thirst and lack of appetite with rapid and thin pulse, 

caused by excessive heat in the kidney. 

 

These three types are not exclusive. Patients can have all of them at one moment in the 

course of the disease. Based on the disease’s progression, diabetes can be further 

differentiated into three stages: 

 

 Stage I: pre Xiao Ke. Patients have minor symptoms due to Yin deficiency. 

 Stage II: Xiao Ke. Patients have obvious symptoms.  

 Stage III: Xiao Ke with complications. Patients present complications, including 

heart, nerve, kidney, eye, hearing, etc. 

 

In TCM, Xiao Ke is attributed to congenital factors, improper diet, emotional 

disturbance, maladjustment of work and rest, and excessive supplement of Yang 

(Covington, 2001; Muo and He, 2008).  

 

 TCM treatments are tailored to the symptoms and clinical characteristics of 

individual patients, based on the type and stage of Xiao Ke. However, the basic principle 

is simple: to nourish Yin and clear away excessive heat. The goal is to reestablish the 



  24

balance and harmony within the human body. Chinese herbal medicines, acupuncture, 

and point injection are the most used treatments in diabetes care (Muo and He, 2008).   

 

TCM has been used to treat diabetes for thousands of years; however, evidence of 

TCM effectiveness is still very limited. Most studies evaluated certain biochemical agents 

extracted from Chinese herbal remedies based on animal models. A study published in 

2006 found that berberine, a commonly used natural ingredient in Chinese herbs, 

improved glucose tolerance and insulin action in rats (Lee, Kim et al., 2006). Another 

study reviewed 86 natural products used in TCM and found favorable results in treating 

diabetes. Only few studies have involved human participants and most are poorly 

conducted. A systematic review evaluated the effects of Chinese herbal medicine for type 

2 diabetes, including 66 randomized trials (Liu, Zhang et al., 2004). The authors found 

generally favorable results towards some herbals. However, the strength of the findings 

was limited due to the low quality of these studies. A study investigated the quality of 

studies of Chinese herbal medicine (Shang, Huwiler et al., 2007). Of the 136 randomized 

placebo-controlled trials included in the study, only three (2%) studies were regarded as 

high quality. The National Center for Complementary and Alternative Medicine 

(NCCAM) stated that most studies are “methodologically flawed”(National Center for 

Complementary and Alternative Medicine (NCCAM), 2010). 

 

Diabetes Care in China 

China is facing a serious and fast growing challenge of a diabetes epidemic. A 

2010 study using a national representative sample of 46,239 Chinese adults estimated that 
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92.4 million adults, or 9.7% of the population had diabetes, and 148.2 million adults had 

pre-diabetic conditions (Yang, Lu et al., 2010). These findings revealed that China now 

has the largest diabetes population and the highest overall prevalence of diabetes in the 

world– a prevalence that has increased approximately 12-fold since 1985 (Pan, Yang et 

al., 1997; Pan, 2005; International Diabetes Federation, 2009; Yang, Lu et al., 2010). It is 

estimated that 13% of annual medical expenditures or 173.4 billion Yuan (26 billion US 

dollars) are directly related to diabetes care (International Diabetes Federation, 2010). 

 

However, the literature shows that diabetes care in China is far from satisfactory. 

One study reported that of those patients diagnosed with diabetes, only half used glucose 

lowering medications and even fewer took anti-hypertensives (16%), statins (1%), or 

aspirin (13%) to prevent complications (International Diabetes Federation, 2010). 

Similarly, 50% of diagnosed diabetic patients did not have Hemoglobin A1c (A1c) tests 

in the previous year, though standard care requires A1c to be tested at least twice a year 

(Pan, 2005; American Diabetes Association, 2010). Even worse, 60.7% of diabetic 

patients (56 million) remain undiagnosed (Yang, Lu et al., 2010).  

 

Diabetes Care 

Diabetes is a life-long disease and requires complex and delicate management of 

glycemic control and prevention of acute and long-term complications. However, studies 

suggest that appropriate treatment, close monitoring, and behavioral changes can delay or 

prevent the progression (Pan, Li et al., 1997; Eriksson, Lindstrom et al., 1999; 

Tuomilehto, Lindstrom et al., 2001; Knowler, Barrett-Connor et al., 2002; Chinese 
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Medical Association of Traditional Chinese Medicine, 2007; Chinese Diabetes Society, 

2009; Psaltopoulou, Ilias et al., 2010; Williams, Tapp et al., 2010; American Diabetes 

Association, 2011). For example, in one frequently cited large randomized controlled trial 

with 1,441 type 1 diabetes patients, intensive therapy with 3 or more insulin injections 

reduced the risk of any cardiovascular disease by 42 percent compared to less intensive 

therapy with oral agents and one or two injections of insulin (The Diabetes Control and 

Complications Trial Research Group, 1993; Nathan, Cleary et al., 2005).  

 

In addition, in recent years, a growing number of well done clinical studies have 

shown the importance of non-medication treatments, including diabetes education, 

physical exercise, nutrition therapy, and psychosocial interventions, in improving 

diabetes prevention and management (Boule, Haddad et al., 2001; Norris, Engelgau et al., 

2001; Norris, Lau et al., 2002; Rickheim, Weaver et al., 2002; Gary, Genkinger et al., 

2003; Steed, Cooke et al., 2003; Barker, Goehrig et al., 2004; Ellis, Speroff et al., 2004; 

Warsi, Wang et al., 2004; Deakin, McShane et al., 2005; Cochran and Conn, 2008; 

Robbins, Thatcher et al., 2008; Duncan, Birkmeyer et al., 2009).  For example, Boule et 

al. found that an 8-week structured exercise intervention lowered A1c level by 0.66% on 

average among type 2 diabetes patients. Other studies also showed that nutrition therapy 

continuously reduced A1c level for 1 year and longer (e.g., Franz, Monk et al., 1995; 

DAFNE Study Group, 2002; Graber, Elasy et al., 2002; Goldhaber-Fiebert, Goldhaber-

Fiebert et al., 2003; Wilson, Brown et al., 2003; Lemon, Lacey et al., 2004). Robbins and 

his colleagues showed that a diabetes educational patient visit was associated with 9.18 

fewer hospitalizations per 100 person-years and $11,571 less in hospital spending per 



  27

person; while a nutritionist visit was associated with 4.70 fewer hospitalizations per 100 

person-years and a $6,503 reduction in hospital spending (Robbins, Thatcher et al., 

2008). Take together, these studies have created strong consensus that non-medication 

treatments are a key component of optimal, cost-effective diabetes care, regardless of 

whether a patient is receiving medication therapy. 

 

To improve quality of diabetes care and provide guidance, standards of diabetes 

care have been developed and adopted in the United States and China (World Health 

Organization, 1999; Chinese Center for Disease Control and Prevention and Chinese 

Diabetes Society, 2005; Chinese Medical Association of Traditional Chinese Medicine, 

2007; Yang, 2008; Chinese Diabetes Society, 2009; American Diabetes Association, 

2011).  

 

In the United States, the American Diabetes Association (ADA) develops and 

revises medical guidelines annually. The latest revision, Standards of Medical Care in 

Diabetes-2011, discusses diabetes management, prevention, treatment goals, evaluation 

tools, and the collaboration of multiple parties from patients, their families, community, 

physicians, physician assistants, nurse, nurse practitioners, nurse, dietitians, pharmacists, 

and mental health professionals (American Diabetes Association, 2011).  Especially, a 

diabetes management plan is discussed with components of pharmacologic treatments 

diabetes self-management education, medical nutrition therapy, physical activity, and 

psychosocial assessment and care. For more detail please refer to Standards of Medical 

Care in Diabetes-2011 (American Diabetes Association, 2011).  
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In China, medical guidelines for TCM and conventional therapy diabetes care are 

also developed and adopted. The Diabetes Clinical Guideline 2000, written by the 

Chinese Diabetes Society, is the first treatment guideline of conventional therapy 

(Chinese Diabetes Society, 2000). Developed based on the American Diabetes 

Association (ADA) 1997 guideline and World Health Organization (WHO) 1999 

standards, the guideline outlines diagnosis, classification, treatment goals and 

management of diabetes. Later, the guideline was updated in 2004, 2008, and 2009 to 

comply with the latest scientific findings (Chinese Center for Disease Control and 

Prevention and Chinese Diabetes Society, 2005; Yang, 2008; Chinese Diabetes Society, 

2009). Meanwhile, TCM is also developing its medical guideline for diabetes care. In 

2007, the Chinese Medical Association of Traditional Chinese Medicine developed the 

first TCM guideline for diabetes care, the Guideline for TCM Diabetes Prevention and 

Treatment (Chinese Medical Association of Traditional Chinese Medicine, 2007). Similar 

to the Chinese guidelines for conventional therapy, the TCM guideline includes the 

following sections: pre-diabetes, diabetes, and diabetes-related complications.  In each 

section, the TCM guideline states the diagnosis, treatment principle, and treatment goals.  

It also outlines TCM treatment methods as well as those used by conventional therapy 

and emphasizes the importance that patients should receive integrative therapies of TCM 

and conventional treatments (Chinese Medical Association of Traditional Chinese 

Medicine, 2007).  According to this TCM guideline, TCM treatments are the same for 

type 1 and type 2 diabetes, though the same guideline outlines different conventional 

therapy treatments. The medical guidelines for TCM and conventional therapy are 
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intended to provide general references of diabetes care and not preclude clinical 

judgments. TCM and conventional therapy physicians in China are free to use any or 

none of the medical guidelines.  

 

Significance of This Dissertation 

Traditional Chinese Medicine (TCM) has been used to treat diabetes for 

thousands of years. The diagnosis and treatment principles of diabetes were outlined in 

the very first TCM text, The Inner Canon of Huangdi. However, in modern China, TCM 

is provided and adopted simultaneously with conventional therapy in diabetes care 

(Donnelly, Wang et al., 2006). Current literature based on conventional therapy does not 

reflect all aspects of diabetes care in China (Pan, 2005; Hu, Fu et al., 2008). It is unclear 

how TCM physicians practice and how TCM interacts with conventional therapy in real 

clinical environments. 

 

The questions are further complicated by the fact that substantial variability exists 

across TCM physicians (Hogeboom, Sherman et al., 2001; Sherman, Hogeboom et al., 

2001; Kim, Cobbin et al., 2008; O'Brien and Birch, 2009). Hogeboom et al. evaluated 

TCM diagnosis and treatments of chronic low back pain among 6 TCM acupuncturists 

patients (Hogeboom, Sherman et al., 2001). They found no diagnoses were used 

preferentially at the same group of 6 patients and treatments and diagnoses depended 

more on physicians than on patients (Hogeboom, Sherman et al., 2001). However, the 

literature also suggests that proper education could significantly reduce the variations of 

diagnosis and treatment (Allen, Schnyer et al., 1998; Sung, Leung et al., 2004; Zhang, 
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Singh et al., 2008; O'Brien and Birch, 2009). These findings raise concerns of whether 

the same variation exists in diabetes care.  

 

In addition, the effectiveness and safety of TCM on diabetes care are unclear. 

While studies based on animal models suggest favorable outcomes with some Chinese 

herbal medicines and acupuncture, evidence from observational studies and clinical trials 

is week due to methodological flaws. The National Center for complementary and 

Alternative Medicine (NCCAM) (2010) and the Quantitative Methods Working Group by 

the National Institutes of Health (NIH) call for more studies with better quality to 

evaluate the effectiveness and safety of TCM in diabetes treatment (Levin, Glass et al., 

1997; National Center for Complementary and Alternative Medicine (NCCAM), 2010).  

 

Health insurance is a relatively new concept in China. With the nationwide 

introduction of the New Rural Cooperative Medical System (NRCMS) in 1998, the 

Medical Insurance System for Urban Workers (MISUW) in 2003, and most recently, the 

Urban Resident Basic Medical Insurance System (RBMIS) in 2010, it is essential and 

critical to assess the effects of these insurance systems. Recent empirical studies suggest 

that the NRCMS is associated with increased use of care in rural China, while no 

significant correlation was found with health outcomes and medical costs (Lei and Lin, 

2009; Chen and Jin, 2010; Jiang, Jiang et al., 2011). Audibert et al. (2011) using 8 years 

of data from 24 township hospitals found that the NRCMS was significantly correlated 

with an increased number of hospital discharges, bed occupation rates and length of 

hospital stay (Audibert, Huang et al., 2011). Currently, studies on the MISUW and the 
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RBMIS are very limited.  It is unclear whether similar effects can be observed among 

Chinese urban populations.  

 

In this dissertation, I aim to fill these gaps in the literature. In Chapter 4, I explore 

physicians’ beliefs and behaviors in diabetes care and intend to identify key similarities 

and differences between TCM and conventional therapy. In Chapter5, I evaluate the 

effect of TCM and insurance on quality and utilization of diabetes care. This dissertation 

is one of the first steps to better understand diabetes care in China. I hope this dissertation 

can help policy makers make better policy decisions and develop strategies to improve 

diabetes care in China. 
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CHAPTER 4 – Similarities and Differences between TCM and 

Conventional Therapy in Physicians’ Practice: A Qualitative Analysis 

In Chapter 2 and 3, I summarized the health care system and diabetes care in 

China; in this chapter, I describe the qualitative methods to explore physicians’ beliefs 

and behaviors in diabetes care and identify key similarities and differences between TCM 

and conventional therapy. To address these aims, I conducted semi-structured interviews 

among 14 TCM physicians and 14 conventional therapy physicians in Guangzhou, 

Guangdong Province, China. In Chapter 6, I will present the findings from this analysis. 

 

Methods 

Participant Recruitment 

As an exploratory study, the primary objective is to identify patterns shared by 

TCM and conventional therapy physicians and how salient or common each response is.  

It is more important to have a diverse sample than to get precise estimation from a 

statistically representative sample. Thus, a purposive sample is used in this dissertation. 

Eligible participants are physicians who: 1) work in department of internal medicine; 2) 

provide diabetes care regularly; 3) practice TCM and/or conventional therapy; and 4) 

have medical licenses. To improve comparability, equal size of TCM physicians and 

conventional therapy physicians were selected.  

 

Between February and March 2008, participants were recruited from Guangzhou, 

Guangdong Province, P. R. China through in-person and social network contacts. In total, 

42 physicians (22 TCM physicians and 18 conventional therapy physicians) were 
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contacted. 3 TCM physicians and 2 conventional therapy physicians were ineligible; 3 

TCM physicians and 1 conventional therapy physician refused to consent. And 5 (2 TCM 

vs. 3 conventional therapy) physicians could not participate in the interviews on time. 

That resulted in a total of 28 physicians (14 TCM vs. 14 conventional therapy) completed 

the interviews.   

 

This study was approved by the institutional review board (IRB) of the RAND 

Corporation (Santa Monica, CA)6. Each physician provided written consent prior to the 

interview and was given a gift equivalent to 5 US dollars after completion of the 

interview. The consent form is attached in Appendix B.  

 

 

Data Collection 

The dissertation used semi-structured interviews, consisting of open-ended 

questions with probes for clarification and additional details. To ensure key questions 

were covered and to improve comparability between interviews, the study used a 

predesigned interview protocol (as shown in Table 4.1). The protocol was developed 

based on a review of existing medical literatures and communications with medical 

experts (Lv, Zhang et al., 1993; Chinese Diabetes Society, 2000; Chinese Medical 

Association of Traditional Chinese Medicine, 2007; American Diabetes Association, 

2008). In terms of Donabedian’s “structure-process-outcome” framework discussed in 

																																																								
6 IRB approval was not requested in China.  
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Chapter 1, the physician interviews focus primarily on the process of diabetes care. The 

following areas were covered in the interviews: 

 

1) Symptoms 

2) Pre-diabetes 

3) Type 1 diabetes 

4) Type 2 diabetes 

5) Inpatient care 

 

Table 4.1: Interview Protocol used in the Semi-Structured Interviews  

Questions: 

1.  What symptoms do diabetic patients present on their first visits? 

2.  What treatment would you use for pre-diabetic conditions? 

3.  What are the treatment goals for type 1 diabetes? 

4.  What treatment would you use to treat type 1 diabetic patients? 

5.  What are the treatment goals for type 2 diabetes? 

6.  What treatment would you use to treat type 2 diabetic patients? 

7.  When would you admit your patients into the hospital? 

8.  When would you discharge your patients from the hospital? 

 

All interviews were conducted in the places selected by the physicians, mostly at 

the physicians’ offices. Before the start, written consent for participation was obtained 

from all participants. All interviews were completed in Chinese, tape recorded, and 

administrated in as nearly identical a manner as possible between physicians.   

 

Data Analysis 
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All interviews were transcribed verbatim for data analysis.  For quantitative data, 

bivariate analysis, including Chi-square tests, 1-sided Fisher exact tests, and t tests, were 

used to summarize the sample and illuminate the degree of response similarities across 

TCM and conventional therapy physicians.  

 

For qualitative data, all responses were treated as classic free lists and analyzed 

using word counts. Word counts is a technique of listing frequency of words used in the 

interviews. It is useful to discover, compare and interpret patterns of ideas in any body of 

text and make comparisons between groups (Ryan and Weisner, 1996). Specifically, a list 

of key words used by the physicians was first identified from transcribed texts of the 

interviews. Then, words with similar meanings were merged and grouped based on their 

similarity. The list of the most frequently used words suggested key similarities and 

differences between TCM and conventional therapy physicians and important aspects of 

diabetes care in physicians’ practices. 
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CHAPTER 5 – Effects of TCM and Insurance on Quality and 

Utilization of Inpatient Care Services: A Quantitative Analysis 

In Chapter 4, I described the qualitative methods to explore similarities and 

differences between TCM and conventional therapy in diabetes care. In this chapter, I 

apply quantitative analysis to estimate the effect of TCM and insurance on selective 

quality indicators and utilization of diabetes care in inpatient settings. Propensity score 

analysis based on the generalized boosted regression model (GBM) is used to analyze a 

hospital admission dataset from two hospitals in Shenzhen, Guangdong Province, China. 

I will summarize the findings in Chapter 6.  

 

Methods 

A Brief Introduction of Shenzhen 

 Shenzhen, one of the five special economic zones, is located in Southern China, 

bordering Hong Kong. Shenzhen is one of the fastest developing cities in China with 

25.8% average annual economic growth since 1980 (Statistics Bureau of Shenzhen 

Municipality, 2010). In 2010, Gross Domestic Product (GDP) reached 951 billion Yuan 

(146 billion US dollars). There are 1,963 health care institutions and 67,028 health care 

professionals serving 7.5 million patients annually, including 800, 000 hospitalized 

patients (Statistics Bureau of Shenzhen Municipality, 2010).  

 

 As discussed in Chapter 2, local governments independently implement national 

health insurance systems in China. As a result, insurances across the country can be quite 

different. The health insurance in Shenzhen is not an exception. So called Shenzhen 
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Social Medical Insurance (SMI)7 is an integrated health insurance of the RBMIS and the 

MISUW, covering unemployed registered residents, the retired, employed workers, 

college students, children under 18, and migrant workers. Rural residents, unemployed 

and self-employed migrant workers, military personnel, and government officials from 

the central government are not covered through the SMI. The SMI adopts different 

reimbursement structures for each group of beneficiaries. However, to most insurers, the 

SMI reimburses 80% of inpatient costs with 20% from patients’ personal medical savings 

accounts (MSA); while expenses on outpatient care are solely covered by patients’ MSA 

(The People's Government of Shenzhen Municipality, 2008). Under the SMI, physicians 

are only allowed to prescribe designated drugs and medical procedures. Hospitals use a 

standardized electronic medical system to transfer claim data to the Administration of 

Social Health Insurance, the government administration agency of health insurance. ICD-

10 codes are used to differentiate medical procedures and drugs. Insured diabetic patients 

are required to receive care from “in-network” clinics and hospitals designated by the 

administration.  

 

Data Source 

The study uses a hospital admission dataset with deidentified patient-level clinical 

and resource use data from two hospitals in Shenzhen, Guangdong Province, China. The 

dataset consists of 1,224 patients and 1,534 hospital admissions from December 2002 to 

																																																								
7 Shenzhen Social Medical Insurance (SMI) was initially named as the Medical Insurance System for 

Urban Workers (MISUW) and implemented in 2003. It covered unemployed residents, the retired, and 

employed workers. In 2008, the MISUW was renamed to Shenzhen Social Medical Insurance and 

increased its covered population.  
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July 2009.  Patients with primary and secondary diagnosis of diabetes with ICD9-CM 

codes of 249 and 250 are included.  

 

Variables in the database are as follows: 

 Demographics: age, gender, marriage, occupation; 

 Expense:  lab expense, bedding expense, check-up expense, nursing expense, drug 

expense, TCM expense, total expense; 

 Insurance status: self financed, insured;  

 Environment: hospital name, teaching case; 

 Disease status: allergic to medicine, blood type, diagnosis on admission, 

emergency service on admission, diabetes type, pathology, follow-up care 

required on discharge, follow-up care provided after discharge. 

 

No personally identifiable information is included in this dataset, though each 

patient can be identified through a unique patient id.  

 

Outcome Measures 

The choice of outcome measures is the first step of establishing evidence-based 

practice and essential to correctly estimate effectiveness of TCM therapy in diabetes care. 

TCM physicians usually claim that TCM theory is substantively different from 

conventional therapy and that TCM treatments vary considerably across individual 

patients and treatment stages; thus, it is unrealistic to compare between complex TCM 

therapy and conventional therapy, which has more standardized treatment protocols 
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(Covington, 2001; Donnelly, Wang et al., 2006). However the Quantitative Methods 

Working Group by the National Institutes of Health (NIH) concludes that existing 

measures used in conventional therapy research are “robust and appropriate” to be used 

in alternative medicine (Levin, Glass et al., 1997). This study concludes that the existing 

measures identified and used in the literature are appropriate for this dissertation. Thus, 

this dissertation used the following five measures: 

 Hospital readmission due to long-term complications 

 Hospital readmission within 1 month and 3 months of discharge 

 Time to hospital readmission 

 Follow-up care requested by physicians 

 Follow-up care provided within 1 month after discharge 

 

Each measure is discussed in detail in the following sections. In terms of 

Donabedian’s framework, this set measures includes measures that primarily reflect 

process (e.g., follow-up care requested) as well as outcome measures (e.g., hospital 

readmission within 1-3 months). AHRQ’s Healthcare Cost & Utilization Project (HCUP) 

uses diabetes long-term complications admissions as one of the prevention quality 

indicators used to identify ambulatory care sensitive conditions (ACSCs) (Davies, 

Geppert et al., 2001; Agency for Healthcare Research and Quality (AHRQ), 2009). Long-

term complications include renal, eye, neurological, and circulatory disorders.   

 

The following ICD9-CM codes used as admission diagnosis codes are used to 

identify diabetes long-term complications: 
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250.40, 250.41, 250.42, 250.43, 250.50, 250.51, 250.52, 250.53, 250.60, 250.61, 

250.62, 250.63, 250.70, 250.71, 250.72, 250.73, 250.80, 250.81, 250.82, 250.83, 

250.90, 250.91, 250.92, 250.93.	

	

Hospitalization readmission is used in multiple studies as a valid and easy-to-use 

quality indicator (Heggestad and Lilleeng, 2003; Jiang, Stryer et al., 2003; Jiang, 

Andrews et al., 2005; Olson, Muchmore et al., 2006; Montero Perez-Barquero, Martinez 

Fernandez et al., 2007; Zhang, Holman et al., 2009). Since July 2009, the Centers for 

Medicare and Medicaid Services (CMS) has used hospital readmission rates to measure 

hospitals’ performance (Centers for Medicare & Medicaid Services, 2010). Readmissions 

within a short period after the initial admission is related to the quality of inpatient care, 

though readmissions through a longer period are mostly related to the quality of 

outpatient care. However, in the literature, there is no consensus of how short the period 

under consideration should be. Current studies use time lengths from 14 days to 3 months 

in studying quality of diabetes inpatient care (Ashton, Kuykendall et al., 1995; Levetan, 

Salas et al., 1995; Koproski, Pretto et al., 1997). This dissertation uses hospital 

readmission within 1 month and 3 months and time to readmission to measure this 

outcome. 

 

Effective follow-up care after hospitalization can prevent readmissions and reduce 

medical expenses.  The American Diabetes Association (ADA) recommends that a 

follow-up visit should be made within 1 month of discharge (American Diabetes 

Association, 2010). To measure this outcome, this study uses two indicators: whether a 
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patient was requested to receive follow-up care and whether a patient actually did follow-

up visit within 1-month discharge.  

 

To evaluate utilization of care, this study uses the following measures: 

 Length of hospital stay 

 Total expense 

 Drug expense 

 

Descriptive Analysis 

The statistical analysis starts with descriptive analysis of outcome measures of 

diabetes care overall, as well as how it varies between TCM/conventional therapy group, 

and insurance status. 

 

Propensity Score Analysis  

 The study uses propensity score analysis to estimate the effects of TCM and 

insurance in hospitalized diabetic patients. In theory, the treatment effect of TCM can be 

estimated through the comparison of the outcomes by the group of patients received 

TCM  (the treatment group) and the outcomes if the same group of patients received no 

TCM treatments (the control group), given by the following formula: 

                                                                                    (1) 

  

ATE  E(y1 | T  1) E(y0 | T  1)

ATE :  average treatment effect on the treated

y :  one outcome measure

T :  treatment indicator
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Similarly, the effect of insurance can be estimated through the comparison of the 

treatment outcomes by the group of insured patients (treatment group) and the outcomes 

if the same group of patients without insurance (the control group), 

 

 However,  is unobserved for patients in the control group. So it must 

be estimated from . In observational studies, the problem is  is 

not an unbiased estimate of .  

  

 Rosenbaum and Rubin proposed to use propensity score analysis to calculate 

unbiased  (Rosenbaum and Rubin, 1983). The propensity score, , is the 

probability that a patient is in the treatment group, instead of the control group, given a 

set of observed covariates. Rosenbaum and Rubin proved that, conditional on this score, 

all observed distribution of covariates for treatment group would closely match to that of 

control group and the observable from the control group would have the same 

distribution of the  from the treatment group (Rosenbaum and Rubin, 1983). That 

means is an unbiased estimate of . The average 

treatment effect of treatment (the estimated effects of TCM and insurance in this case) 

can thus be estimated by  

                                                                          (2) 

 

 Compared to the propensity score analysis, the traditional multivariate regression 

analysis is highly sensitive to the specification of the model and relies heavily on 

  E( y
0

|T 1)

  E( y
0

|T  0)   E( y
0

|T  0)

  E( y
0

|T 1)

  E( y
0

|T 1) p(X)

y0

y0

E(y0 | T  0, p(X )) E(y0 | T  1, p(X ))

ATE  E(y1 | T  1) E(y0 | T  0, p(X ))
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extrapolation (Imbens, 2004).  Since the introduction of the propensity score analysis in 

1983, it has been used to in many public health studies (Schumacher, Schneider et al., 

2003; Encinosa, Bernard et al., 2010; Schootman, Andresen et al., 2010; Simpson, 

Signorovitch et al., 2010; Tao, Pietropaolo et al., 2010; Zeng, An et al., 2010). In a cohort 

of 219 postoperative breast cancer patients received complementary treatment with 

lectin-standardized mistletoe extract (sME) and 470 patients without complementary 

treatment, Schumacher et al. used propensity score analysis to evaluate the influence of 

postoperative complementary treatment in breast cancer patients (Schumacher, Schneider 

et al., 2003). 

 

 To predict propensity score , McCaffrey and Ridgeway suggest the 

nonparametric generalized boosted model (GBM) (McCaffrey, Ridgeway et al., 2004; 

Ridgeway, 2006). Compared to the parametric logistic regression model, used by 

Rosenbaum and Rubin, the GBM does not require variable selection and specification of 

regression model forms (Rosenbaum and Rubin, 1983; Rosenbaum and Rubin, 1984; 

McCaffrey, Ridgeway et al., 2004; Ridgeway, 2006). The GBM is fast to compute and 

invariant to functional transformation. It can handle continuous, nominal, and ordinal 

variables, and capture nonlinear effects and interactive terms. It is able to use a large 

number of covariates, even if these covariates are correlated or unrelated to the treatment.  

As suggested by McCaffrey and Ridgeway, the study uses all available covariates to fit 

the GBM (McCaffrey, Ridgeway et al., 2004). 

 

Logit Regression Model, Cox Proportional Hazard Model, and Linear Regression Model 

p(X)
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The study uses logit regression models and Cox proportional hazard models to 

estimate the effects of TCM and insurance after controlling propensity score. 

 

A series of logit regression models are built to estimate dichotomized outcome 

measures, including  

 Readmission within 1 and 3 months of discharge 

 Received follow-up care within 1 month of discharge 

 Follow-up care requested at discharge  

 Readmission due to long-term complications 

 

The logit regression models are in the following form 

                                                                                                     (3) 

where y is a dichotomized outcome measure of diabetes care, X is a dummy of TCM 

therapy or insurance status, and is the treatment estimate.   

 

Due to the time frame of the dataset (12/2002 to 07/2009), the study was not able 

to observe all time to readmission outcomes for all patients. To handle this so-called 

“right censored” outcome, the study uses a Cox proportional hazard model to estimate the 

effects of TCM therapy on time to readmission.  

 

The Cox proportion hazard model is given by:   

                                                                                                         (4)              

log it(y)  o  X  

 :  N(0, 2 )



h(t)  ho(t)exp(X )
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where t is the time to readmission after discharge, X is the dummy for TCM or insurance, 

and is the treatment estimate. 

 

Here I assume , . . . , be n possibly right-censored survival times,  , . . . 

 be the corresponding treatment dummy for individual patients, where is observed 

in . Then the treatment estimate  can be estimated by maximizing the following 

partial likelihood function (Cox, 1972).  

                                                                                  (5) 

where  is the time that individual patients at risk at time .  	if is an observed 

readmission time and  is if is an right censored readmission time.  

 

To address the effects of insurance and TCM on utilization of care, the study uses 

the following measures: 

 Length of hospital stay 

 Total expense 

 Drug expense 

 

Linear regression models are constructed to estimate effects of TCM or insurance 

on utilization measures, including: 

                                                                                                                (6) 
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where y is a continuous utilization measure, X is a dummy of TCM therapy or insurance 

type, and  is the treatment estimate.   

 

Variance of the Estimated Effect of Treatment on the Treated  

 The variance of the estimated effect of treatment on the treated  can be 

estimated using leave-one-out Jackknife method (Efron and Tibshirani, 1993; McCaffrey, 

Ridgeway et al., 2004; Ridgeway, 2006).  By deleting observation i from the data and re-

calculate EATE, I can get the Jackknife estimate of EATE, . I can repeat the 

whole process and calculate the average of Jackknife estimates of EATE, .  The 

variance calculation is in the following form.  

                                                            (7) 

 

 
 
 
 



V


(EATE)

V


(EATE)

EATE(i )

EATE(g)

V


(EATE) 
Nc  NT 1

Nc  NT

 (EATE(i )  EATE(g ) )
2

NT :  the number of patients in the treatment group

Nc :  the number of patients in the control group

EATE(i ) :  Jackknife estimate of EATE  by excluding observation i

EATE(g) :  the average of Jackknife estimates of EATE
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CHAPTER 6 –Findings and Limitations 

In Chapter 4 and 5, I described the approaches I use, including qualitative semi-

structured interviews and quantitative propensity score analysis. Here I summarize the 

findings of this dissertation and discuss the limitations.   

 

Findings from Qualitative Semi-structured Interviews  

 Between April and May 2008, I conducted the 28 interviews (14 TCM physicians 

and 14 conventional therapy physicians) in Guangzhou, Guangdong Province, China. 

Characteristics of the participating physicians are shown in Table 6.1.  There are no 

significant differences between the TCM group and conventional therapy group on 

gender, years in practice, patients per week and university affiliation. The only difference 

is the length of interviews (p<0.01). The interviews in the TCM group are significantly 

longer than those in the conventional therapy group. This is consistent with the 

expectation before the study, as TCM physicians used both TCM and conventional 

therapy in diabetes care and few conventional therapy physicians would use both.  
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Table 6.1: Characteristics of the Interview Sample by TCM and Conventional Therapy 

 TCM 

(n=14)

Conventional 

(n=14) 

p-value*

Gender 

     Male 

     Female 

 

9 

5

 

7 

7 

0.45

Years in Practice (years) 

     <10  

     >=10 

 

6 

8

 

8 

6 

0.45

Patients Per Week 

    <100 

    >=100 

 

8 

6

 

6 

8 

0.45

Affiliations 

    University Affiliated 

    Non-university Affiliated 

 

9 

5

 

9 

5 

1.00

Length of Interviews 

(minutes) 

    Mean 

    Range 

 

 

32 

15-49

 

 

24 

17-30 

<0.01

Total 14 14 

*: Comparison of length of interviews is examined by t test. All others tests are based on 

Chi-square test. 
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Symptoms 

Question: what symptoms do diabetic patients present on their first visits? 

Table 6.2 shows the symptoms those physicians listed. Almost all of the 

physicians cited three symptoms: frequent urination, weight loss, and excessive drinking. 

More of the TCM physicians (72%) mentioned dry mouth than the conventional therapy 

physicians (43%) did. 14% of the physicians in both groups listed that patients might not 

have any obvious symptoms. 43% of the TCM physicians and 50% of the conventional 

therapy physicians also listed diabetes related complications that first-visit patients might 

present, including liver problems, cardiovascular problems, skin problems, vision loss, 

and numbness in hands/feet. One physician in each group used the more generalized 

word, “complications”, and did not identify specific complications. In summary, the 

symptoms listed by the TCM physicians are not significantly different from those listed 

by the conventional therapy physicians.  
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Table 6.2: Symptoms Listed by the TCM and Conventional Therapy Physicians 

 Symptoms Conventional (n=14) TCM (n=14) Total (n=28)    

  Freq % Freq % Freq % Difference % Difference p-value

Excessive drinking 12 85.7 12 85.7 24 85.7 0 0.0 0.70

Frequent urination 12 85.7 12 85.7 24 85.7 0 0.0 0.70

Weight loss 12 85.7 11 78.6 23 82.1 1 7.1 0.50

Increased hunger** 7 50.0 7 50.0 14 50.0 0 0.0 1.00

Complications** 

    Skin 

    Vision 

    Numbness 

    Heart 

    Liver 

    General* 

7

3

3

3

1

0

1

50.0

21.4

21.4

21.4

7.1

0.0

7.1

6

5

3

1

1

1

1

42.9

35.7

21.4

7.1

7.1

7.1

7.1

13 

8 

6 

4 

2 

1 

2 

46.4

28.6

21.4

14.3

7.1

3.6

7.1

1

-2

0

2

0

-1

0

7.1

-14.3

0.0

14.3

0.0

-7.1

0.0

0.71

0.34

0.67

0.30

0.76

0.50

0.76

Dry mouth 6 42.9 10 71.4 16 57.1 -4 -28.6 0.13

No symptoms 2 14.3 2 14.3 4 14.3 0 0.0 0.70

Fatigue 1 7.1 3 21.4 4 14.3 -2 -14.3 0.30

Total  63 69 130 -6

*: The physicians used the more generalized word, “complications”, and did not identify specific complications.  
**: Tested by Chi-square test; all other comparisons are tested by 1-sided Fisher’s exact test.  
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Pre-diabetic Conditions 

Question: what treatment would you use for pre-diabetic conditions? 

The treatments the physicians listed are shown in Table 6.3. These treatments 

could be categorized into three general kinds of schemata: pharmacologic interventions, 

non-medication interventions, and the others.  

 Pharmacologic interventions include oral medications, insulin, and 

Chinese herbal medications. The oral medications are metformin, 

acarbose, and rosiglitazone. The Chinese herbs consist of Ephedra sinica, 

Radix astragali, Radix rehmanniae recens, and Scrophulariaceae.   

 Non-medication interventions include diet consultation, exercise, 

education, psychological interventions, routine follow-up, and self-

monitoring of glucose.  

 The others include the items that could not be categorized into the above 

two schemata. In this case is hospital admission.  

 

The TCM physicians mentioned a total of 45 treatments while the conventional 

therapy physicians cited 38. 79% of the TCM and 64% of the conventional therapy 

physicians listed oral medications. In contrast, 64% of the TCM physicians, compared to 

none in the conventional therapy group, would use Chinese herbs (p=0.00). More of the 

conventional therapy physicians listed routine follow-ups in treating pre-diabetes (43% 

vs. 7%, p=0.04).  Only a few of the TCM physicians talked about education (21%), self-

monitoring of glucose (7%), and psychological interventions (7%); while none of the 

conventional therapy physicians listed any. About equal number of the TCM and the 
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conventional therapy physicians emphasized the importance of exercise and diet (64% vs. 

71%, and 71% vs. 86%, respectively). One of the conventional therapy physicians would 

admit patients with pre-diabetic conditions.  
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Table 6.3: Treatments for Pre-diabetic Conditions  

 Treatments Conventional (n=14) TCM (n=14) Total (n=28)    

  Freq % Freq % Freq % Difference % Difference p-value

Diet 12 85.7 10 71.4 22 78.6 2 14.3 0.32

Exercise 10 71.4 9 64.3 19 67.9 1 7.1 0.50

Oral medications 9 64.3 11 78.6 20 71.4 -2 -14.3 0.34

Routine follow-up 6 42.9 1 7.1 7 25.0 5 35.7 0.04

Hospital admission 1 7.1 0 0.0 1 3.6 1 7.1 0.50

Chinese herbs 0 0.0 9 64.3 9 32.1 -9 -64.3 0.00

Education 0 0.0 3 21.4 3 10.7 -3 -21.4 0.11

Psychological 

interventions 0 0.0 1 7.1 1 3.6 -1 -7.1 0.50

Self-monitoring of 

glucose 0 0.0 1 7.1 1 3.6 -1 -7.1 0.50

Total 38 45 83  -7

All comparisons are tested by 1-sided Fisher’s exact test.  
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Type 1 Diabetes 

Question: what are the treatment goals for type 1 diabetes? 

 As shown in Table 6.4, the TCM physicians listed 29 treatments goals and the 

conventional therapy physicians stated 24 goals. There is no significant difference 

between these two groups on any goals. Almost all of the physicians in both groups stated 

glucose goals (86% TCM vs. 93% conventional therapy). Though some of the physicians 

would use stricter and more specific criteria, the others expressed the importance of 

individualized glucose goals based on patients conditions, including age, disease 

durations, and complications. More of the TCM physicians listed prevention of diabetes 

complications as a treatment goal than did conventional therapy physicians (71% vs. 

50%). Those complications cited by the physicians were hypoglycemia, hyperglcemia, 

diabetic ketoacidosis (DKA), neuropathy, and retinopathy. Other goals included 

improving quality of life, relieving symptoms, improving BMI, and delaying disease 

progression.  
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Table 6.4: Treatment Goals for Type 1 Diabetes 

  Conventional (n=14) TCM (n=14) Total (n=28)    

  Freq % Freq % Freq % Difference % Difference p-value

Meet glucose goals 
13 92.9 12 85.7 25 89.3 1 7.1 0.50

Prevent complications 
7 50.0 10 71.4 17 60.7 -3 -21.4 0.22

Improve quality of life 
2 14.3 4 28.6 6 21.4 -2 -14.3 0.32

Relieve symptoms 
1 7.1 2 14.3 3 10.7 -1 -7.1 0.50

Delay disease 

progression 
1 7.1 0 0.0 1 3.6 1 7.1 0.50

Improve BMI 
0 0.0 1 7.1 1 3.6 -1 -7.1 0.50

Total 
24 29 53 -5

All comparisons are tested by 1-sided Fisher’s exact test.  
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Question: what treatment would you use to treat type 1 diabetic patients? 

 Table 6.5 shows the treatments the physicians mentioned for type 1 diabetes 

patients. Those treatments could be grouped into three general kinds of schemata: 

pharmacologic interventions, non-medication interventions, and the others. To the 

pharmacologic interventions, both of the TCM and conventional therapy physicians 

agreed the importance of insulin injections (93% vs. 93%). 71% of the TCM physicians 

would also use Chinese herbs; however, it is surprising that none of the conventional 

therapy physicians mentioned any (p=0.00). Interestingly, some of the conventional 

therapy physicians specifically stated that no TCM should be used in diabetes care, as it 

would pose unknown risks to patients. About equal number of the TCM and conventional 

therapy physicians listed oral medications in the treatments (43% TCM vs. 36% 

conventional therapy), including metformin, acarbose, and rosiglitazone. Less of the 

TCM physicians listed any non-medication interventions than the conventional therapy 

physicians did (21% vs. 79%). The non-medication treatments listed by the physicians 

were psychosocial intervention, dietary, exercise, patient education, and glucose 

monitoring. One of the conventional therapy physicians emphasized the importance of 

individualized therapy in diabetes care, while none of the TCM physicians did so.   



57 

Table 6.5: Treatments for Type 1 Diabetes 

 Treatments Conventional (n=14) TCM (n=14) Total (n=28)    

  Freq % Freq % Freq % Difference % Difference p-value

Insulin injections 13 92.9 13 92.9 26 92.9 0 0.0 0.76

Oral medications 5 35.7 6 42.9 11 39.3 -1 -7.1 0.50

Diet 4 28.6 2 14.3 6 21.4 2 14.3 0.32

Exercise 3 21.4 1 7.1 4 14.3 2 14.3 0.30

Education 3 21.4 0 0.0 3 10.7 3 21.4 0.11

Monitoring glucose 2 14.3 1 7.1 3 10.7 1 7.1 0.50

Psychosocial 

interventions 1 7.1 0 0.0 1 3.6 1 7.1 0.50

Individualized therapy 1 7.1 0 0.0 1 3.6 1 7.1 0.50

Chinese herbs 0 0.0 10 71.4 10 35.7 -10 -71.4 0.00

Total 32 33 65 -1

*: All comparisons are tested by 1-sided Fisher’s exact test.  
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Type 2 Diabetes 

Question: what are the treatment goals for type 2 diabetes? 

 Treatment goals for type 2 diabetes are listed in Table 6.6. Similar to those goals 

for type 1 diabetes, glucose was the most cited goal by both of the TCM and conventional 

therapy physicians (93% and 100%, respectively). 86% of the conventional therapy 

physicians and 71% of the TCM physicians also stated prevention of diabetes 

complications. Other listed goals included improving quality of life, prioritizing safety, 

relieving symptoms, and improving BMI. No significant difference is observed between 

these two groups. 
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Table 6.6: Treatment Goals for Type 2 Diabetes 

  Conventional (n=14) TCM (n=14) Total (n=28)    

  Freq % Freq % Freq % Difference % Difference p-value

Meet glucose goals 
14 100.0 13 92.9 27 96.4 1 7.1 0.50

Prevent complications 
12 85.7 10 71.4 22 78.6 2 14.3 0.32

Improve quality of 

life 
4 28.6 3 21.4 7 25.0 1 7.1 0.50

Improve BMI 
2 14.3 1 7.1 3 10.7 1 7.1 0.50

Relieve symptoms 
1 7.1 2 14.3 3 10.7 -1 -7.1 0.50

Prioritize safety 
1 7.1 0 0.0 1 3.6 1 7.1 0.50

Total 34 29  63 5

All comparisons are tested by 1-sided Fisher’s exact test.  
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Question: what treatment would you use to treat type 2 diabetic patients? 

 As shown in Table 6.7, both of the TCM and the conventional therapy physicians 

listed 37 treatments. Three kinds of schemata could be generalized: pharmacologic 

interventions, non-medication interventions, and the others. To the pharmacologic 

interventions, oral medications was the most listed treatment by both groups (86% TCM 

vs. 93% conventional therapy). The next most cited treatment was insulin injections. 71% 

of the conventional therapy physicians cited it; however, only 29% of the TCM 

physicians did so (p=0.03). 57% of the TCM physicians would use Chinese herbal 

medicine, compared to none in the conventional therapy physicians (p=0.00). Less than 

half of the physicians in both groups listed non-medication interventions, including 

education, diet, exercise, glucose monitoring, acupuncture, and massage. It is surprising 

that only 2 of the TCM physicians mentioned acupuncture and massage, while 

acupuncture and massage are listed as traditional TCM treatments in diabetes care by the 

literature (Covington, 2001).   
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Table 6.7: Treatments for type 2 Diabetes 

 Treatments Conventional (n=14) TCM (n=14) Total (n=28)    

  Freq % Freq % Freq % Difference % Difference p-value

Oral medications 13 92.9 12 85.7 25 89.3 1 7.1 0.50

Insulin injections 10 71.4 4 28.6 14 50.0 6 42.9 0.03

Exercise 6 42.9 3 21.4 9 32.1 3 21.4 0.21

Diet 4 28.6 4 28.6 8 28.6 0 0.0 0.66

Monitoring glucose 2 14.3 0 0.0 2 7.1 2 14.3 0.24

Education 1 7.1 3 21.4 4 14.3 -2 -14.3 0.30

Individualized therapy 1 7.1 1 7.1 2 7.1 0 0.0 0.76

Chinese herbs 0 0.0 8 57.1 8 28.6 -8 -57.1 0.00

Massage 0 0.0 1 7.1 1 3.6 -1 -7.1 0.50

Acupuncture 0 0.0 1 7.1 1 3.6 -1 -7.1 0.50

Total 37 37 74 0
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Hospital Admission and Discharge 

Question: when would you admit your patients into the hospital? 

 Table 6.8 shows the reasons that the physicians cited for hospital admission. The 

TCM physicians listed 35 reasons and the conventional therapy physicians mentioned 32. 

Severe complications were the most listed reason for patients’ admission by the TCM and 

conventional therapy physicians (93 % vs. 100%).  The next was high glucose levels by 

64% of the TCM physicians and 79% of the conventional therapy physicians. 43% of the 

physicians in both groups stated that newly diagnosed patients should be admitted. The 

other reasons were mid or late stages of diabetes, poor treatment compliance, education 

required, patients’ will, and revision of treatment plans. The difference between TCM 

and conventional therapy physicians is not significant on all of the listed reasons.  
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Table 6.8: Hospital Admission Criteria for Diabetic Patients 

Criterion Conventional (n=14) TCM (n=14) Total (n=28)    

  Freq % Freq % Freq % Difference % Difference p-value

Severe complications 14 100.0 13 92.9 27 96.4 1 7.1 0.50

High glucose 11 78.6 9 64.3 20 71.4 2 14.3 0.34

Newly diagnosed* 6 42.9 6 42.9 12 42.9 0 0.0 1.00

Treatment revision 1 7.1 1 7.1 2 7.1 0 0.0 0.76

Mid or late stage 0 0.0 2 14.3 2 7.1 -2 -14.3 0.24

Education required 0 0.0 2 14.3 2 7.1 -2 -14.3 0.24

Patient Will 0 0.0 1 7.1 1 3.6 -1 -7.1 0.50

Poor compliance 0 0.0 1 7.1 1 3.6 -1 -7.1 0.50

Total 32 35 67 -3

*: Tested by Chi-square test; all other comparisons are tested by 1-sided Fisher’s exact test.  
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Question: when would you discharge your patients from the hospital? 

Patients’ discharge criteria are shown in Table 6.9. There is no significant 

difference between two groups. 86% of the conventional therapy physicians and 79% of 

the TCM physicians listed glucose level. Equal number of the TCM and conventional 

therapy physicians cited relieved symptoms (36% vs. 36%), and relieved complications 

(50% vs. 50%). 
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Table 6.9: Hospital Discharge Criteria for Diabetic Patients 

Criterion Conventional (n=14) TCM (n=14) Total (n=28)    

  Freq % Freq % Freq % Difference % Difference p-value

Met glucose goals 
12 85.7 11 78.6 23 82.1 1 7.1 0.50

Relieved complications* 
7 50.0 7 50.0 14 50.0 0 0.0 1.00

Relieved symptoms 
5 35.7 5 35.7 10 35.7 0 0.0 0.65

Confirmed diagnosis 
3 21.4 1 7.1 4 14.3 2 14.3 0.30

Developed treatment plan 
2 14.3 3 21.4 5 17.9 -1 -7.1 0.50

Personal reason 
1 7.1 3 21.4 4 14.3 -2 -14.3 0.30

Finished education 
0 0.0 3 21.4 3 10.7 -3 -21.4 0.11

Improved quality of life 
0 0.0 1 7.1 1 3.6 -1 -7.1 0.50

Total 30 34 64 -4

*: Tested by Chi-square test; all other comparisons are tested by 1-sided Fisher’s exact test.  
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Summary 

The conventional therapy physicians appear to be skeptical of using TCM 

treatments, including Chinese herbs, acupuncture, massage, and point injection. In the 

interviews, Chinese herbs were the most listed treatment by the TCM physicians. 

However, it is surprising that, in this group of the conventional therapy physicians, none 

of them mentioned any TCM treatment, even though these physicians were legally 

permitted to prescribe TCM treatments. Safety is the major barrier for these conventional 

therapy physicians. Some of the conventional therapy physicians stated that their patients 

were referred to them because of complications and side effects from TCM treatments; 

and some even declared that no patients should receive any TCM treatments.  

 

In the interviews, only a few of the TCM physicians listed treatments other than 

Chinese herbs. This finding is inconsistent with the literature and the TCM medical 

guidelines, in which acupuncture, massage, and point injection are also recommended for 

better outcomes (Covington, 2001; Chinese Medical Association of Traditional Chinese 

Medicine, 2007; Muo and He, 2008). 

 

The use of non-medication interventions seems to be low in both the TCM and 

conventional therapy groups. In treating type 1 and type 2 diabetes, only a few of the 

TCM and conventional therapy physicians listed non-medication interventions, such as 

education, exercise counseling, dietary therapy, and psychosocial interventions. The 

difference of using non-medication interventions is insignificant between the TCM and 

conventional therapy physicians. This finding is inconsistent with the recommended 

diabetes care. Non-medication interventions are accepted as important and crucial 
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components of the comprehensive diabetes management and as a part of standard care for 

diabetes in both China and the United States (Chinese Medical Association of Traditional 

Chinese Medicine, 2007; American Diabetes Association, 2008; Chinese Diabetes 

Society, 2009; American Diabetes Association, 2010). 

 

On the contrary, almost all of the physicians from the TCM and conventional 

therapy group listed one or more of the non-medication interventions in treating pre-

diabetic conditions. This finding is consistent with standard care and shows a big 

difference from the treatments for diabetic conditions by the same group of physicians.  

 

TCM physicians and conventional therapy physicians may differ in how they treat 

diabetes, particularly type 2 diabetes. In treating type 2 diabetes, the conventional therapy 

physicians tended to use more aggressive treatments in regarding to the use of insulin 

injections alone or in combination of oral medications; while the TCM physicians were 

more likely to use oral medications alone. No such difference is observed in type 1 

diabetes care.  

 

TCM and conventional therapy physicians appear to share the same treatment 

goals in diabetes care. Glycemic control and prevention of diabetes related complications 

were the two most agreed treatment goals in both groups. This is consistent with the 

TCM and conventional therapy medical guidelines (Chinese Medical Association of 

Traditional Chinese Medicine, 2007; Chinese Diabetes Society, 2009).  However, only a 

few of the physicians in both groups listed other treatment goals, such as improving 
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quality of life, and relieving symptoms. It is especially interesting that, in theory, classic 

TCM treatments aim to reestablish the balance and harmony within the human body. This 

gap suggests that TCM physicians did not set the treatment goals using classic TCM 

principles. 

 

The dissertation does not suggest significant difference between the TCM and 

conventional therapy groups on hospital admission and discharge criteria. Though the 

medical guidelines do not state any criteria, this anonymous agreement may be due to the 

standards set by the government controlled insurance systems. (Chinese Medical 

Association of Traditional Chinese Medicine, 2007; Chinese Diabetes Society, 2009).  

 

In summary, the TCM and conventional therapy physicians appear to share very 

similar treatment goals; however, the TCM physicians tend to use less aggressive 

treatments in diabetes care. Conventional therapy physicians seem to be skeptical of 

using TCM treatments. The use of non-medication interventions seems to be lower than 

expected and inconsistent with the accepted medical guidelines. 
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Findings from Quantitative Propensity Score Analysis 

The inpatient admission dataset consists of 1,212 first-time diabetes inpatients. 

514 patients (42.41%) received both TCM and conventional therapy and 698 patients 

(57.59%) got only conventional therapy. The characteristics of these patients are listed in 

Table 6.10. The TCM and the conventional therapy group are significantly different on 

some baseline covariates.  46% of the patients in hospital 1 received TCM therapy 

compared to 33% in hospital 2.  The patients in the TCM group are 3 years older than 

those in the conventional therapy group (mean age: 55 vs. 52). Fewer patients in the 

TCM group are employed and more are retired (39% vs. 61%, and 62% vs. 38%, 

respectively).  52% of the patients admitted due to long-term complications received 

TCM treatments. Diabetes types are also significantly different between these two 

groups: TCM is used in 46% of type 1 patients, 56% of type 2, and 24% of unspecified 

type, compared to 54%, 44%, and 76%, respectively in the conventional therapy group.  

The two groups are not significantly different on gender, marriage, insurance status, or 

admission through emergency room (ER).  
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Table 6.10: Summary of Baseline Covariates between the TCM Group and the 

Conventional Therapy Group 

Variables TCM Conventional 

Therapy 

p-value

N 514 698 

Hospital 

      Hospital 1 

      Hospital 2 

0.46

0.33

 

0.54 

0.67 

0.00

Age 55.34 52.46 0.00

Male 0.41 0.59 0.34

Married 0.43 0.57 0.15

Employed 0.39 0.61 0.00

Retired 0.62 0.38 0.00

Insured 0.45 0.55 0.52

Self financed 0.42 0.58 0.10

Diabetes type 

     Type 1 

     Type 2 

     Unspecified 

0.46

0.56

0.24

 

0.54 

0.44 

0.76 

0.00

Admission due to long-term 

complications 

0.52 0.48 0.01

ER admitted 0.30 0.70 0.26

Teaching case 0.31 0.69 0.00

Has allergies 0.49 0.51 0.25

Note: p-value is calculated through t tests for continuous variables and chi-square tests 

for categorical variables.  
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The effects of TCM on health outcomes and utilization of care 

Table 6.11 shows the results of bivariate analysis between the TCM group and the 

conventional therapy group before propensity score weighting.  The patients in the TCM 

group spent 655.52 Yuan (147 US dollars) more on total hospitalization expense 

(p=0.00), and stayed 1.43 days longer (p=0.00). Between the two groups, readmissions 

within 1 month and 3 months are similar, as well as time to readmission. However, fewer 

patients in TCM groups were requested to follow up on discharge (p=0.03), or received 

follow up care within 1-month discharge (p=0.01).  
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Table 6.11: Bivariate Analysis of Outcome Measures between the TCM Group and the 

Conventional Therapy Group before Propensity Weighting 

Outcomes TCM Conventional 

Therapy 

p-value

Drug expense (Yuan) 1439.27 1,486.57 0.20

Total expense (Yuan) 4,966.79 4,311.27  0.00

Length of stay (days) 11.73 10.30 0.00

Readmission within 1 month 0.01 0.01 0.84

Readmission within 3 months 0.02 0.04 0.06

Readmission with long term 

complications 

0.06 0.03 0.01

Time to readmission (days) 368.11 329.04  0.26

Follow-up care received within 1-

month discharge 

0.61 0.69 0.01

Follow-up care requested at discharge  0.83 0.88 0.03

Note: p-value is calculated through t tests for continuous variables and chi-square tests 

for categorical variables. 
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         Two nonparametric generalized boosted models (GBM) are built to estimate 

propensity score for quality and utilization of care. Table 6.12 and Table 6.13 summarize 

the characteristics of baseline covariates before and after propensity weighting. Before 

weighting, large differences exist between the TCM group and the conventional therapy 

group. After applying weights, mean standardized effective size8 reduces significantly 

from 0.19 to 0.06 for the health outcome model and from 0.25 to 0.04 for the utilization 

model. The maximum standardized effective size also reduces vastly from 1.76 to 0.20 in 

both models. T tests and Kolmogorov-Smirnov tests are also used to examine the success 

of propensity score weighting. In almost all comparisons of covariates between the two 

groups, the differences are not significant after weighting. Further tests are conducted, 

including Q-Q plots of t-statistic p-values and boxplots of propensity scores, shown in 

Appendix Figure 1-4. All of these tests suggest that propensity score weighting are 

successful for the health outcome model and the utilization model.  

 

																																																								
8	 Standardized effective size is a measure of standardized difference between two group means. It is 

calculated by the difference between treatment group and control group divided by the standard error of 

treatment group. As a rule of thumb, 0.2 is small, 0.5 is medium, and 0.8 is large. Cohen, J. (1988). 

Statistical power analysis for the behavioral sciences. Hillsdale, NJ, Lawrence Erlbaum Associates, Inc..  
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Table 6.12: Characteristics of Baseline Covariates before and after Propensity Weighting for Quality Measures 

Variables TCM Conventional Therapy    

 Unweighted Weighted    

 N= 514 N=698 ESS=268    

 Mean SD Mean SD Mean SD Std Eff Size p-value KS p-value

Hospital 1 0.80 0.40 0.70 0.46 0.75 0.43 0.14 0.06 0.09

Age 55.34 12.85 52.47 13.53 55.43 13.27 -0.01 0.92 0.99

Male 0.63 0.48 0.66 0.47 0.63 0.48 -0.00 0.98 0.97

Married 0.96 0.19 0.94 0.23 0.95 0.21 0.05 0.42 0.46

Employed 0.15 0.36 0.18 0.38 0.14 0.35 0.03 0.45 0.67

Retired 0.22 0.42 0.10 0.30 0.22 0.41 0.01 0.57 0.87

Insured 0.49 0.5 0.44 0.50 0.44 0.50 0.10 0.19 0.16

Self financed 0.21 0.41 0.22 0.41 0.24 0.42 -0.07 0.08 0.32

Diabetes: 

     Type 1 

     Type 2 

     Unspecified 

0.02

0.75

0.23

0.15

0.44

0.42

0.02

0.43

0.55

0.14

0.50

0.50

 

0.02 

0.72 

0.26 

0.13

0.45

0.44

0.04

0.06

-0.07

0.49

 

0.62

0.45

0.37

ER admitted 0.01 0.11 0.02 0.14 0.01 0.12 -0.03 0.69 0.74

Treated in Dept. TCM 0.04 0.19 0.00 0.00 0.00 0.00 0.20 0.00 0.01

Teaching case 0.16 0.37 0.26 0.44 0.21 0.41 -0.14 0.01 0.08
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Has allergies 0.07 0.26 0.06 0.23 0.06 0.25 0.03 0.65 0.69

Admission with long term 

complications 0.15 0.36 0.10 0.30 0.12 0.33 0.09 0.25 0.24

Expense on bed (Yuan) 569.87 517.39 497.14 401.07 549.38 452.27 0.04 0.55 0.61

Examination expense 

(Yuan) 566.18 463.19 472.00 397.30 578.04 452.69 -0.03 0.74 0.75

Lab expense (Yuan) 912.81 519.25 888.51 503.82 895.08 552.04 0.03 0.66 0.38

Nursing expense (Yuan) 104 69.63 105.66 111.71 105.98 111.25 -0.03 0.75 0.28

Expense on oxygen 

(Yuan) 15.24 96.40 8.79 59.12 8.62 61.08 0.07 0.21 0.70

Expense on radiology 

(Yuan) 210.64 261.52 166.31 246.09 222.86 263.21 -0.05 0.51 0.81

Other expense (Yuan) 103.04 156.11 79.80 173.93 101.85 177.65 0.01 0.92 0.59

Expense on conventional 

therapy (Yuan) 1390.27 1342.84 1486.57 1230.42 1489.70 1326.81 -0.07 0.29 0.00

Total expense (Yuan) 4966.79 2627.78 4311.27 2416.69 4570.47 2545.58 0.15 0.03 0.19

Notes: ESS: effective sample size. 

SD: standard deviation.  

Std Eff Size: standardized effective size. 

p-value: based on t test comparing TCM group and weighted conventional therapy group. 

KS p-value: based on Kolmogorov-Smirnov test comparing TCM group and weighted conventional therapy group. 
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Table 6.13: Characteristics of Covariates before and after Propensity Weighting for Utilization of Care 

Variables TCM Conventional Therapy 

 Unweighted Weighted 

 N= 514 N=698 ESS=279 

 Mean SD Mean SD Mean SD Std Eff Size p-value KS p-value

Hospital 1 0.80 0.40 0.70 0.46 0.79 0.40 0.01 0.83 0.83

Age 55.34 12.85 52.5 13.5 55.61 13.38 -0.02 0.78 0.96

Male 0.63 0.48 0.66 0.47 0.63 0.48 -0.00 0.99 0.98

Married 0.96 0.19 0.94 0.23 0.95 0.21 0.05 0.54 0.49

Employed 0.15 0.36 0.18 0.38 0.14 0.35 0.033 0.75 0.65

Retired 0.22 0.42 0.10 0.30 0.23 0.42 -0.002 0.91 0.98

Insured 0.49 0.50 0.44 0.50 0.50 0.50 -0.015 0.92 0.83

Self financed 0.21 0.41 0.22 0.41 0.24 0.43 -0.08 0.48 0.25

Diabetes: 

     Type 1 

     Type 2 

     Unspecified 

0.02

0.75

0.23

0.15

0.44

0.42

0.02

0.43

0.55

0.14

0.50

0.50

0.018

0.77

0.22

0.13

0.42

0.41

0.04

-0.05

0.04

0.72

0.58

0.54

0.64

ER admitted 0.01 0.11 0.02 0.14 0.02 0.13 -0.05 0.51 0.53

Treated in Dept. TCM 0.04 0.19 0.00 0.00 0.00 0.00 0.20 0.00 0.00

Teaching case 0.16 0.37 0.26 0.44 0.17 0.37 -0.02 0.61 0.81
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Has allergies 0.07 0.26 0.06 0.23 0.07 0.26 0.00 0.96 0.97

Admission with long term 

complications 0.15 0.36 0.10 0.30 0.13 0.34 0.06 0.47 0.43

Readmission with long term 

complications 0.06 0.25 0.03 0.17 0.04 0.20 0.09 0.20 0.18

Follow-up care requested at 

discharge 0.81 0.39 0.61 0.49 0.83 0.38 -0.05 0.39 0.54

Follow-up care received 

within 1-month discharge 0.60 0.49 0.49 0.50 0.62 0.49 -0.04 0.51 0.58

Readmission within 1 month 0.01 0.10 0.01 0.09 0.01 0.07 0.04 0.49 0.56

Readmission within 3 

months 0.02 0.13 0.04 0.19 0.02 0.15 -0.05 0.51 0.47

Notes: ESS: effective sample size.  

SD: standard deviation. 

Std Eff Size: standardized effective size.  

p-value: based on t test comparing TCM group and weighted conventional therapy group. 

KS p-value: based on Kolmogorov-Smirnov test comparing TCM group and weighted conventional therapy group. 
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The estimated effects of TCM on quality and utilization of care are listed in Table 

6.14 and Table 6.15. The patients treated by TCM are more likely to be readmitted due to 

long-term complications than those in the conventional therapy group (OR=2.27, 

p=0.01). The patients in the TCM group are also less likely to be requested to receive 

follow-up care at discharge (OR=0.60, p=0.04). However, follow-up care received within 

1 month is not significantly different between these two groups (p=0.06).  Regarding to 

utilization of care, the TCM group spent 797.00 Yuan (123 US dollars) more in total 

expense (p=0.00), 407.12 Yuan (63 US dollars) more in drug expense (p=0.00), and 

stayed 1.46 days longer (p=0.00). Figure 6.1 shows Kaplan-Meier curve of time to 

readmission between the TCM and conventional therapy groups. The TCM group is more 

likely to be readmitted than the patients in the conventional therapy group. However, the 

Cox proportion hazard model shows that the difference between the two groups is not 

significant (p=0.31). 

 

 

 

 

 

 

 



  79

Table 6.14: Estimated Effects of TCM on Quality of Care 

Estimated Effect OR Std. Error t value p-value 95% CI

Readmission due to 

long-term complications 

2.27 0.83 2.23 0.01 1.11, 4.67

Follow-up care received 

within 1 month of 

discharge 

0.74 0.12 -1.86 0.06 0.53, 1.02

Follow-up care 

requested at discharge 

0.60 0.13 -2.31 0.04 0.38, 0.93

Readmission within 1 

month 

2.51 2.62 0.88 0.38 0.33, 19.44

Readmission within 3 

months 

0.74 0.39 -0.58 0.56 0.27, 2.05

Time to readmission 

(days) 

1.19* 0.17 1.02 0.31 0.85, 1.68

 

*: Hazard Ratio is presented instead of Odds Ratio 
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Table 6.15: Estimated Effects of TCM on Utilization of Care 

Estimated Effect B Std. Error t value P value 95% CI

Total Expense (Yuan) 797.00 191.90 4.15 0.00 420.90, 1173.10

Drug expense  (Yuan) 407.12 99.46 4.09 0.00 202.18, 602.06

Length of stay (days) 1.46 0.44 3.34 0.00 0.60, 2.32
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The effects of insurance on health outcomes and utilization of care 

Table 6.16 shows the results from bivariate analysis between the self-financed 

group and the insured group. The uninsured patients paid on average 321.55 Yuan (49 US 

dollars) more than the insured (p-value=0.00), and stayed 1.13 days less (p-value=0.00). 

The two groups were not significantly different on the other outcome measures. 
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Table 6.16: Bivariate Analysis of Outcome Measures between the Self-financed Group 

and the Insured Group before Propensity Weighting 

Outcomes Self 

Financed  

Insured p-value

Drug expense (Yuan) 1798.78 1376.59 0.00

Total expense (Yuan) 4,695.29 4,638.09 0.78

Length of stay (days) 10.00 11.13 0.00

Readmission within 1 month 0.01 0.01 1.00

Readmission within 3 months 0.03 0.04 0.25

Readmission with long term 

complications 

0.03 0.06 0.06

Time to readmission (days) 326.39 327.31 0.98

Follow-up care received within 1 

month 

0.59 0.62 0.90

Follow-up care requested on discharge 0.80 0.88 0.23

Note: the difference between TCM and conventional therapy groups is assessed by t tests 

for continuous variables and chi-square tests for categorical variables.  
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Two GBM models are built to balance the covariates of the insured group and the 

self-financed group. Table 6.17 and Table 6.18 summarize the characteristics of baseline 

covariates before and after propensity score weighting for the quality model and the 

utilization of care model. The mean standardized effective size reduces from 0.12 to 0.07 

for the quality model and from 0.13 to 0.08 for the utilization model. The maximum 

standardized effective size also decreases from 0.52 to 0.15 and from 0.52 to 0.21, 

respectively. T tests and Kolmogorov-Smirnov tests show no significant difference in 

most of the baseline covariates after weighting.  Appendix Figure 5 -8 list Q-Q plots of t-

statistic p-values and boxplots of propensity scores. The propensity score weighting are 

considered successful for the quality of care model and the utilization model. 
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Table 6.17: Characteristics of Baseline Covariates before and after Propensity Weighting for Quality Measures 

Variables Self Financed  Insured    

 Unweighted Weighted    

 N=264 N=560 ESS=185    

 Mean SD Mean SD Mean SD Std Eff Size p-value KS p-value

Age 59.55 15.46 51.51 11.53 56.24 14.50 0.21 0.05 0.03

Male 0.49 0.50 0.71 0.45 0.59 0.49 -0.20 0.04 0.04

Married 0.93 0.26 0.97 0.17 0.96 0.20 -0.13 0.14 0.15

Employed 0.05 0.22 0.11 0.32 0.08 0.27 -0.13 0.19 0.14

Retired 0.14 0.35 0.13 0.33 0.17 0.37 -0.07 0.33 0.17

TCM treated 0.41 0.49 0.45 0.50 0.43 0.50 -0.04 0.91 0.69

Diabetes: 

     Type 1 

     Type 2 

     Unspecified 

0.03

0.58

0.40

0.16

0.49

0.49

0.00

0.67

0.33

0.06

0.47

0.47

0.01 

0.60 

0.39 

0.09

0.49

0.49

0.12

-0.05

0.02

0.30

0.16

0.55

0.86

ER admitted 0.02 0.15 0.00 0.06 0.00 0.04 0.14 0.00 0.04

Treated in Dept. TCM 0.02 0.12 0.03 0.17 0.03 0.16 -0.09 0.35 0.41

Has allergies 0.04 0.20 0.04 0.20 0.06 0.24 -0.11 0.33 0.31

Admission with long term 

complications 0.13 0.34 0.16 0.36 0.15 0.35 -0.05 0.54 0.61
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Expense on bed (Yuan) 536.91 543.44 540.25 347.19 495.71 346.66 0.08 0.32 0.31

Examination expense 

(Yuan) 378.90 407.30 538.80 397.73 427.74 389.12 -0.12 0.19 0.35

Lab expense (Yuan) 757.87 490.99 865.69 370.55 756.45 366.54 0.00 0.97 0.49

Nursing expense (Yuan) 93.05 116.46 89.89 42.07 82.22 44.31 0.09 0.18 0.95

Expense on oxygen 

(Yuan) 18.83 83.83 2.91 29.53 6.13 35.07 0.15 0.03 0.03

Expense on radiology 

(Yuan) 118.86 190.08 162.00 222.14 127.89 191.66 -0.05 0.56 0.49

Other expense (Yuan) 88.06 169.39 76.31 127.56 87.08 157.69 0.01 0.95 0.34

Expense on conventional 

therapy (Yuan) 1798.77 1947.39 1415.15 1085.53 1492.99 1246.47 0.16 0.04 0.59

Total expense (Yuan) 4695.29 3712.99 4638.09 2041.56 4333.46 2273.82 0.10 0.21 0.90

Notes: ESS: effective sample size. 

SD: standard deviation.  

Std Eff Size: standardized effective size. 

p-value: based on t test comparing self financed group and weighted insured group. 

KS p-value: based on Kolmogorov-Smirnov test comparing self financed group and weighted insured group. 
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Table 6.18: Characteristics of Covariates before and after Propensity Weighting for Utilization of Care   

Variables Self Financed Insured 

 Unweighted Weighted 

 N=264 N=560 ESS=171 

 Mean SD Mean SD Mean SD Std Eff Size p-value KS p-value

Age 59.55 15.46 51.51 11.53 58.60 15.27 0.06 0.60 0.88

Male 0.49 0.50 0.71 0.45 0.55 0.50 -0.12 0.23 0.22

Married 0.93 0.26 0.97 0.17 0.96 0.20 -0.12 0.17 0.21

Employed 0.05 0.22 0.11 0.32 0.06 0.24 -0.05 0.52 0.34

Retired 0.14 0.35 0.13 0.33 0.15 0.36 -0.04 0.56 0.28

TCM treated 0.41 0.49 0.45 0.50 0.41 0.49 0.00 0.11 0.67

Diabetes: 

     Type 1 

     Type 2 

     Unspecified 

0.03

0.58

0.40

0.16 

0.49 

0.49 

0.00

0.67

0.33

0.06

0.47

0.47

0.01

0.61

0.39

0.08

0.49

0.49

0.12

-0.06

0.02

0.26

 

0.11

0.55

0.84

ER admitted 0.02 0.15 0.00 0.06 0.00 0.03 -0.04 0.56 0.28

Treated in Dept. TCM 0.41 0.49 0.45 0.50 0.41 0.49 -0.08 0.40 0.44

Has allergies 0.04 0.20 0.04 0.20 0.07 0.25 -0.12 0.25 0.29

Admission with long term 

complications 0.13 0.34 0.16 0.36 0.14 0.34 -0.02 0.84 0.87
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Readmission with long term 

complications 0.03 0.17 0.06 0.24 0.05 0.21 -0.08 0.38 0.46

Follow-up care requested at 

discharge 0.56 0.50 0.64 0.48 0.59 0.49 -0.06 0.58 0.34

Follow-up care received 

within 1 month 0.44 0.50 0.45 0.50 0.46 0.50 -0.04 0.57 0.31

Readmission within 1 month 0.01 0.11 0.01 0.10 0.02 0.15 -0.12 0.33 0.31

Readmission within 3 

months 0.04 0.20 0.03 0.16 0.05 0.21 -0.03 0.79 0.78

Notes: ESS: effective sample size.  

SD: standard deviation. 

Std Eff Size: standardized effective size.  

p-value: based on t test comparing self financed group and weighted insured group. 

KS p-value: based on Kolmogorov-Smirnov test comparing self financed group and weighted insured group.
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Table 6.19 and Table 6.20 summarize the estimated effects of insurance on 

quality and utilizations of care. Although the results generally suggest favorable effects 

towards the self-financed patients, there are no significant difference between the insured 

group and the self-financed group among almost all of the measures. The only exception 

is follow-up care requested at discharge. The self-financed patients are less likely to be 

requested to follow up than the insured patients (OR=0.56, p=0.05). Figure 6.2 shows the 

Kaplan-Meier curve of time to readmission. No significant difference on time to 

readmission is observed between these two groups (p=0.08).	
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Table 6.19: Estimated Effects of Insurance on Quality of Care 

Estimated Effect OR Std. Error t value p-value 95% CI

Readmission due to 

long-term complications 

0.47 0.24 1.494 0.14 0.17, 1.27

Follow-up care received 

within 1 month of 

discharge 

0.72 0.16 -1.53 0.13 0.47, 1.10

Follow-up care 

requested at discharge 

0.56 0.16 -1.97 0.05 0.31, 1.00

Readmission within 1 

month 

0.57 0.55 -0.58 0.56 0.08,3.81

Readmission within 3 

months 

1.31 0.70 0.52 0.61 0.47, 3.71

Time to readmission  0.67* 0.22 -1.78 0.08 0.43, 1.04

*: Hazard Ratio is presented instead of Odds Ratio  
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Table 6.20: Estimated Effects of Insurance on Utilization of Care 

Estimated Effect B Std. Error t value p-value 95% CI

Total Expense (Yuan) -142.70 283.30 -0.50 0.62 -697.97, 412.57

Drug expense  (Yuan) 168.62 151.76 1.11 0.27 -128.83, 466.07

Length of stay (days) -0.89  0.58 -1.54 0.13 -2.03, 0.25
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Summary	

This dissertation uses propensity score analysis to estimate the effects of TCM 

and insurance on quality and utilization of care. After applying propensity score weights, 

patients in the TCM group are theoretically identical to those in the conventional therapy 

group in all observed covariates.  In contrast to the qualitative results, which focused 

primarily on physician practice styles among diabetic patients in the outpatient setting, 

the results of the quantitative analyses described here reflect inpatient care provided to 

diabetes patients during hospitalizations. Several measures, however, such as 

hospitalization within 1 or 3 months arguably reflect follow-up care in the outpatient 

setting after discharge from the hospital.  

 

The quantitative results do not support the view that that there are significant 

benefits of TCM use in diabetes care. Indeed, with respect to care during and in the 

months following a hospitalization, outcomes of care assessed was no better and probably 

worse for patients who received both conventional and TCM patients than for patients 

receiving only conventional care.   

 

In particular, by analyzing hospital admission data from two regional hospitals, 

the study finds that, compare to the conventional therapy group, TCM patients are more 

likely to be readmitted due to long-term complications and less likely to be requested 

follow-up care at discharge. Although no significant difference is found on whether 

patients received follow-up within 1 month of discharge, a further analysis shows that 

TCM patients are significantly less likely to receive follow-up within 3-month discharge 
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(OR=0.72, p<0.05). TCM treatments are also associated with higher utilization of care, 

including higher total expense, higher drug expense, and longer hospital stay. All of these 

findings, in some extent, support the reluctances of the conventional therapy physicians 

to use TCM in diabetes care, identified in the semi-structured interviews, though the 

safety of TCM is the listed reason by these conventional therapy physicians. 

 

The findings from quantitative analysis do not suggest significant difference 

between insured patients and those without insurance on almost all of outcome measures. 

The only significant finding is follow-up care requested at discharge. The insured patients 

are significantly more likely to be requested to follow-up care on hospital discharge than 

those without insurance; however, the difference on whether patients actually received 

follow-up care is not significant between these two groups9. These findings are in 

accordance to the findings in the literature (Newhouse, 1993; Harris, 2000; Card, Dobkin 

et al., 2008; Levy and Meltzer, 2008; Lei and Lin, 2009; Chen and Jin, 2010; Jiang, Jiang 

et al., 2011).  

 

The findings suggest weak evidence that physicians’ behaviors might be affected 

by the patients’ insurance status. During hospitalization, physicians have so much control 

with discretion on selecting and using treatments. However, physicians’ abilities to 

choose care for the insured patients are restricted by the health insurance policies. As 

discussed in Chapter 2, China is facing skyrocketing medical costs. The provincial 

governments impose price control on drugs and medical examinations. The government 

																																																								
9 I also conducted analysis on follow-up care received within 3-month discharge. Unlike the TCM analysis, 

I did not significant difference between the insured and the self-financed patients (OR=0.71, p=0.11).  
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controlled health insurance systems also restrict reimbursable drugs and treatments. In 

this study, the health insurance system, Shenzhen Social Medical Insurance (SMI), 

imposes a list of covered medications and treatments. But the list applies to all covered 

health conditions; and there is no limits on the quantity of drugs, examinations, or other 

treatments physicians can prescribe (The People's Government of Shenzhen 

Municipality, 2008).  This analysis shows that the insured patients are significantly more 

likely to be requested to receive follow-up care than those without insurance on 

discharge. The insured patients also have less drug expense, larger total hospital expense, 

and longer hospital stay, though the differences between these two groups are not 

significant. It seems that the imposed list of reimbursable drugs reduces drug expense; 

but physicians try to recover the loss from drug sales by prescribing more services and 

delaying hospital discharges.  

 

In summary, by analyzing hospital admission data from two regional hospitals, 

this study does not support the conventional wisdom that there are significant benefits of 

TCM use in diabetes care. Indeed, with respect to care during and in the months 

following a hospitalization, outcomes and costs of care assessed was no better and 

probably worse for patients who received both conventional and TCM patients than for 

patients receiving only conventional care.  This study does not find significant difference 

between insured patients and those without insurance on quality and utilization of care. 

The findings are summarized in Table 6.21. 
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Table 6.21: Estimated Effects of TCM and Insurance on Quality and Utilization of Care 

Estimated Effect TCM The Insured 

Health Outcomes   

Readmission due to long-term complications +  

Follow-up care received within 1 month of 

discharge 

  

Follow-up care requested at discharge - + 

Readmission within 1 month   

Readmission within 3 months   

Time to readmission    

Utilization of Care   

Total expense +  

Drug expense  +  

Length of stay  +  

 
Note: Significance level: 0.05 

+: Significantly positive correlation 

-:  Significantly negative correlation 
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Limitations 

It is important to emphasize that the findings of the present study should be 

interpreted with cautions.  

 

First, the findings of this dissertation cannot represent the general conditions in 

China. The physicians participated in the semi-structured interviews are recruited in one 

city in China; the dataset used in propensity score analysis are extracted from two 

hospitals. The findings may not reflect the whole system of diabetes care in China. 

However, the study is the first step of evaluating diabetes care in China. Further studies 

are necessary to better understand and evaluate TCM and health insurance.  

 

Second, portions of this dissertation rely on semi-structured interviews to describe 

physicians’ behaviors in diabetes care rather than data on actual care delivered. A recent 

systematic review of 10 studies finds that self-reported physicians’ behaviors may not 

reflect their behaviors in reality (Adams, Soumerai et al., 1999). As the review suggested, 

the findings from the semi-structured interviews may overestimate “perceived” better 

practices by the physicians.  Hence, while the qualitative results can help clarify provider 

perceptions of what constitutes good diabetes care it should not be viewed as 

confirmation of the care routinely delivered. Nevertheless, since provider’s reports of 

their practice style tend to reflect an idealized version, apparent gaps in their care are 

most likely to be even worse in reality.   
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Third, the dissertation uses propensity score weighting to estimate effects of TCM 

and insurance. Although the weighting process effectively balances observed covariates 

in the propensity score models and is successful, as discussed in Chapter 5, it is still 

possible that some unobserved variables are uncorrelated with observed covariates and 

cause biased estimates (Ridgeway, 2006).  In particular, this study is not able to collect 

patients’ laboratory results. Suggested by the literature, some laboratory results are 

important measures of patients’ outcomes (Chinese Medical Association of Traditional 

Chinese Medicine, 2007; American Diabetes Association, 2008; Chinese Diabetes 

Society, 2009; American Diabetes Association, 2010).  However, the semi-structured 

interviews find that TCM physicians and conventional therapy physicians adopt similar 

hospital admission and discharge criteria. This provides some supports that unobserved 

laboratory results may not have large effects on the estimated results.  

 

Finally, the observed hospital readmission rate may be lower than the true number 

in reality. The two study hospitals serve the same suburban area of Shenzhen and are the 

only two in-network hospitals designated by the SMI for diabetes inpatient care. 

However, it is possible that patients may still seek care from other hospitals and, thus, are 

not observed by this study. 
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CHAPTER 7 – Discussion and Policy Implications 

With the largest diabetic population in the world, China is facing a serious and 

fast growing challenge of diabetes epidemic. However, diabetes care is far from 

satisfactory. The problem is further complicated by the widespread use of Traditional 

Chinese Medicine (TCM) and by the newly adopted health insurance system. This 

dissertation intends to assess quality and utilization of diabetes care in China. 

Specifically, it explores the following research questions:   

1. What are the differences and similarities in diabetes care between TCM and 

conventional therapy? 

2. What are the effects of TCM and insurance on selected quality indicators and 

utilization of care? 

 

To address these questions, this dissertation adopts Donabedian’s “structure-

process-outcome” framework. The analysis focuses primarily on the process of diabetes 

care; however, structure of care (e.g., health insurance) and health outcomes (e.g., 

hospital readmission within 1-3 months) is also included in the analysis. 

 

In the Chapter 6, I presented the findings from the qualitative and quantitative 

analysis, respectively. Finally, I discuss these findings and related policy implications in 

this chapter.  

 

Question 1: What are the differences and similarities in diabetes care between TCM 

and conventional therapy?  
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Different Physician Practice Styles between TCM and Conventional Therapy 

Although TCM physicians and conventional therapy physicians share similar 

treatment goals, this exploratory study suggests that the two groups may differ in how 

they treat diabetes, particularly Type 2 diabetes. In this study, conventional therapy 

physicians reported more aggressive care in outpatient settings and more likely to use 

insulin injections alone or in combination with oral medications than TCM physicians,  

tended to use less aggressive oral medication alone.  

 

This difference between TCM physicians and conventional therapy physicians 

does not necessarily suggest differences in quality of care, as both approaches may be 

appropriate depending on level of diabetes control and co-morbidities. Patients with 

hyperglycemic symptoms or signs may benefit from insulin injections and, thus, reduce 

A1C levels and risk of microvascular and neuropathic complications; however, 

physicians have to deal with the increased risk of other complications resulting from 

insulin injections, such as severe hypoglycemia and weight gain (Stratton, Adler et al., 

2000; American Diabetes Association, 2010). Physicians may also be reluctant to use 

insulin injections, as it requires injections, close glucose monitoring and can be more 

complex to dose, monitor and manage than oral medications. Insulin injections can also 

be more burdensome for patients.  

 

The differences in physician practice style have long been observed and 

continuously demonstrated in the United States (Wennberg, 1984; Wennberg, Freeman et 

al., 1987). This difference is either “acceptable” or “highly desirable” when there are 
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significant uncertainties in medicine and acceptable alternative treatments (Smits, 1986; 

Mirvis and Chang, 1997). In type 2 diabetes care, despite many alternative treatments, 

uncertainties persist on how to control glycemic level and prevent or manage 

complication. The differences in practice style give physicians the ability to balance all 

aspects of care and choose the best alternative for patients in type 2 diabetes care. When 

treatment choices are clearer, TCM and conventional therapy physicians seemed to adopt 

very similar treatment approaches and rely on insulin injections, such as type 1 diabetes.  

 

Reluctance to Use TCM Treatments by Conventional Therapy Physicians 

This study suggests conventional therapy physicians are reluctant to use TCM 

treatments; even though they are legally permitted to prescribe TCM treatments. Safety 

concerns were the major barrier mentioned by these conventional therapy physicians. For 

example, some of the conventional therapy physicians stated that their patients were 

referred to them because of complications and side effects from TCM treatments; and 

some even declared that no patients should receive any TCM treatments. Interestingly, 

this viewpoint contrasts with conventional wisdom in China among policy makers and 

the general public that TCM is safer than conventional therapy and have fewer side 

effects. 

 

These concerns, however, are consistent with increased attentions to the safety 

applications of TCM in recent years by some researchers and government agencies in 

other countries (Vickers and Zollman, 1999; Haller and Benowitz, 2000; Covington, 
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2001; Lao, Hamilton et al., 2003; Naik and Freudenberger, 2004; U.S. Food and Drug 

Administration (FDA), 2005). Three factors may contribute to this finding. 

 

Like some conventional medications, some Chinese herbal medicines can be 

toxic. An example is Ephedra. Ephedra extracted from the plant Ephedra sinica has been 

used as an ingredient in the Gegen decoction to treat diabetes. Recent studies suggest that 

ephedra could cause complications, such as insomnia, hypertension, heart attack, stroke, 

seizure, and even death (Haller and Benowitz, 2000; Naik and Freudenberger, 2004; U.S. 

Food and Drug Administration (FDA), 2005).  Without strong and clear evidence to 

support the safety of TCM treatments, conventional therapy physicians may avoid to use 

them at all. 

 

Inappropriate use of TCM treatments, such lack of standardization, incorrect 

preparation, and over-dosage, can also pose great risks to patients. Although conventional 

therapy physicians received some TCM trainings in medical schools, they may still lack 

of confidence and knowledge to appropriately use TCM treatments in practice. 

 

Lastly, even when the regulations are in place, the government is unable to 

properly regulate the adulteration and contamination of Chinese herbal medicine. Huang 

et al. collected 2609 samples of herbal medicine in Taiwan and found 618 (23.7%) 

samples were adulterated (Huang, Wen et al., 1997).  The lack of enforcement and 

regulation causes huge risk to the safe use of Chinese herbal medicine.  
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Low Use of Non-Medication Interventions by TCM and Conventional Therapy Physicians 

One of the more surprising findings in this dissertation is that neither the TCM 

nor conventional therapy physicians highlighted or emphasized the use of non-medication 

interventions, such as exercise, education, dietary therapy, and psychosocial 

interventions.  This was somewhat surprising since non-medication interventions in 

diabetes care are increasingly considered as a part of standard, high quality diabetes care 

in China and the United States (see Chapter 3). Several factors may account for this 

finding, but two seem particularly salient to policy makers.  

 

Heavy Physician Workloads 

Effective non-medication interventions take time.  Physicians reported that they 

were unable to effectively interact with patients due to heavy workloads. In this study 

group of physicians, on average each physician reported to treat 75.6 diabetes patients 

each week, while they also provided care for other patients. The high volume of patients 

and lack of time in patient-physician communications make physicians almost impossible 

to follow all procedures and provide standard care. As one of the physicians in the study 

said, “with only 5 minutes per patient per office visit, we just don’t have time to discuss 

nutrition or exercise”. This finding is consistent with the literature on the negative 

correlation of quality and physician workloads, patient-physician communications 

(Bensing, 1991; Stewart, 1995; Sutcliffe, Lewton et al., 2004; Williams, Rondeau et al., 

2007) 

 

Non-Reimbursable Care 
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Physicians are not reimbursed for non-medication interventions by the 

government controlled health insurance systems. Although the insurance policies vary 

across the country, the principle remains the same: the health insurance systems are 

designed to help large medical expenses, such as inpatient care or catastrophic medical 

conditions (The Central Party Committee and the State Council of China, 1997; The 

State Council of the People's Republic of China, 1998; Liu, 2004). Almost all of the 

heath insurances exclude coverage for non-medication interventions, such as education 

interventions, exercise counseling, dietary therapy, and psychosocial interventions. 

Physicians cannot receive payments for these non-medication treatments.  

 

Question 2: What are the effects of TCM and insurance on selected quality 

indicators and utilization of care? 

Effectiveness of TCM 

Despite of 3,000 years of treatment history, TCM still lacks evidence to prove its 

effectiveness in diabetes care. This dissertation found that health outcomes were no better 

and were probably worse for those hospitalized patients who received TCM treatments 

along with conventional care. Compared to conventional therapy, TCM patients have 

significantly longer hospital stays. With the longer hospital stays, TCM patients are 

expected to have fewer premature readmissions and complications, as they are less likely 

to be discharged before full recovery. However, this dissertation shows the opposite: 

TCM patients have more hospital readmissions due to long-term complications and no 

different total readmissions. This finding adds more doubts to the effectiveness of TCM 

in diabetes care. However, this dissertation adopts a more general approach without 
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differentiating TCM treatments and diabetes patients.  It is possible that a specific TCM 

treatment may be more effective than conventional therapy.  Further studies are needed to 

identify these treatments.  

 

Mixed Results of Cost Savings  

This dissertation finds that, compared to conventional therapy, TCM use is 

associated with higher total hospital expense and higher drug expense among diabetes 

inpatients. This finding is in contrary to the conventional wisdom in China.  TCM is 

widely believed to be low cost and a better alternative to conventional therapy in China 

(Xu, Towers et al., 2006). The central government also believes that TCM is a way to 

reduce skyrocketing medical expenses. However, empirical studies show mixed results 

(Ratcliffe, Thomas et al., 2006; Spira, 2008). Ratcliffe and his colleagues conducted a 

randomized controlled trial on 241 British patients with low back pain. 160 patients 

received acupuncture treatments and 81 received usual care. Over a two-year period, 

Ratcliffe found patients in the acupuncture group spent 33.3% more than those in the 

usual care group (Ratcliffe, Thomas et al., 2006). In another study, Spira et al. found that 

acupuncture treatments brought significant medical savings in treating soldiers from 

combat zone (Spira, 2008). A possible explanation of the mix findings from empirical 

studies is that potential savings from TCM depend on patients, disease, and treatments.  

 

Effects of Insurance Status 

Having health insurance had relatively little meaningful effects on the care and 

outcomes of hospitalized diabetes patients. In general, utilization patterns were similar 
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for both insured and noninsured patients, regardless of whether they received TCM care. 

The insured patients were significantly more likely to be requested to receive follow-up 

care on discharge than those without insurance; however, the difference on whether 

patients actually received follow-up care is not significant between these two groups. 

These findings suggest that the government controlled health insurance systems may not 

improve patients’ adherence to recommended care.  

 

The gap may be attributable to no coverage or low reimbursement rate for 

outpatient care. For instance, in Shenzhen, the health insurance system, Shenzhen Social 

Medical Insurance (SMI) cover 80% of inpatient expenses with 20% from patients’ 

personal medical savings accounts (MSA); while expenses on outpatient diabetes care are 

solely reimbursed by patients’ MSA (The People's Government of Shenzhen 

Municipality, 2008). To those insured patients, their MSA are most likely to be depleted 

or reduced significantly by the inpatient copayments. This finding is in accordance with 

the literature: lower reimbursement of outpatient care defers patients seek care. (Lurie, 

Manning et al., 1987; Newhouse, 1993; Lei and Lin, 2009; Yi, Zhang et al., 2009; Chen 

and Jin, 2010; Beeuwkes Buntin, Haviland et al., 2011). 

 

Conclusions and Policy Implications 

The findings of the exploratory analyses conducted in this dissertation can be 

summarized as follows:  

1) TCM and conventional therapy physicians appear to share similar treatment 

goals in diabetes care. 
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2) Conventional therapy physicians appear to be skeptical of TCM treatments.  

3) The use of non-medication interventions seems to be lower than expected and 

inconsistent with the accepted medical guidelines. 

4) This dissertation raises doubts as to whether as to the effectiveness and cost-

savings of TCM treatments over conventional therapy in diabetes care. 

 

Collectively taken, these findings suggest that health policy makers may want to 

consider several actions, including: 1) increasing the use of non-medication treatments in 

diabetes care by both TCM and conventional medicine physicians; and 2) advancing 

evidence-based TCM practice in diabetes care.  

 

Increasing the Use of Non-Medication Treatments in Diabetes Care 

As discussed in Chapter 3, many studies suggest that non-medication treatments 

may be one way to optimize diabetes care in a cost-effective manner. Because of these 

potential health benefits, it is important to reduce the barriers for physicians and patients 

to use of non-medication treatments. The following actions may be useful. 

 

First, the health insurance systems could be modified to support and promote the 

use of non-medication treatments. This dissertation suggests that the current health 

insurance may not be having a large effect physicians’ or patients’ behavior. However, 

other literature suggests that more efficient health insurance can change physicians’ 

performance and patients’ behavior in positive ways (Currie, Gruber et al., 1995; Baker 

and Royalty, 2000; Chung, Chernicoff et al., 2003; Rosenthal, Frank et al., 2005; Doran, 
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Fullwood et al., 2006; Sautter, Bokhour et al., 2007; Kuo, Chung et al., 2011). To 

encourage and improve the use of non-medication treatments, it may be useful to 

consider making the following types of changes to the current health insurance systems:  

1) Expanding coverage from inpatient care to outpatient care and provide 

reimbursements for non-medication treatments. Increased coverage can encourage 

greater use of care by both patients to seek and physicians (Institute of Medicine 

(U.S.). Committee on the Consequences of Uninsurance., 2002; McWilliams, 

Zaslavsky et al., 2003).   

 

2) Changing reimbursement mechanism. The current fee-for-service (FFS) is 

based on providers’ charges for services. Such systems tend to incentivize 

overutilization and reduce unprofitable but, sometimes, preventive care. 

Alternatively, a system where payments are based on diagnosis-related group 

(DRG) link treatments to specific diagnostic categories and often help increase 

use of preventive care. Additional incentives may also be useful to incentivize 

hospitals and physicians to prioritize quality and efficiency instead of volume of 

services. This approach – often referred to as “pay for performance (P4P)” – has 

shown positive results, including improved quality, better patient outcomes, and 

increased revenues, in the United States, United Kingdom, and Taiwan (Doran, 

Fullwood et al., 2006; Lindenauer, Remus et al., 2007; Sautter, Bokhour et al., 

2007; Shekelle, 2007; Kuo, Chung et al., 2011).    
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Second, hospitals and physicians could also focus more on improving quality of 

care and patient safety. Actions may include:  

1) Developing appropriate performance evaluations and incentives for physicians. 

In the current state, the physicians’ performance evaluations and incentives based 

on volume of services and revenues are inadequate and appear to impede quality 

improvements. Ideally, physicians’ quality of care and patient safety record 

should be integrated into the performance evaluations and physicians should be 

rewarded appropriately. To implement these changes, hospitals would need to 

develop performance indicators and devote resources to facilitate data collection, 

performance monitoring and reporting.   

 

2) Establishing a reasonable number of patients that physicians treat every day. 

High volume of patients is likely to limit patient-physicians communications and 

physicians’ abilities to provide standard quality care. Restricting the number of 

patients physicians see might increase patient satisfaction and result in better 

outcomes.  

 

However, it is important to point that to implement these changes are not easy or 

without cost. Some major modifications of current health insurance systems are required.  

 

First, current health insurance systems are mainly designed to reduce the risk of 

individuals or families incurring large medical costs, including inpatient care and 

catastrophic medical conditions such as cancer. Outpatient care is typically uncovered or 
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can be funded by individual’s medical savings account (MSA).  Shifting from an 

insurance system that focuses on catastrophic conditions to an insurance system that 

covers all types of medical care will be a massive undertaking, both in terms of costs and 

administrative decision-making. And the change is likely to distort the insurances’ 

finance structure and create stress in the short run.  

 

Second, the success of the P4P and DRG relies on the accuracy of data collection, 

validity of performance indicators, and proper incentives for hospitals and physicians. All 

of these cannot be done in a short time. Without immediate benefits of the changes, 

government-appointed insurance officials who are always competing for economic 

performance and job promotions may not have enough motivations to implement these 

changes.  

 

On the other hand, the non-medication treatments would add additional workloads 

to physicians who already have too many patients and may not welcome these changes.  

Capacity of current hospitals may not match the requirements of additional services. 

Additional health care professionals, including nutritionists, diabetes educators, medical 

social workers, and psychosocial specialists, are likely needed, as well as additional 

facilities to accommodate these services and professionals. To implement the P4P and 

DRG, hospitals may need new infrastructure and resources. All of these would add 

additional costs and make it difficult for hospitals and physicians to improve quality of 

care while remain financial stability. 
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Despite of these difficulties, it is still possible to implement these changes and, 

thus, improve diabetes care. First, a strong commitment of quality improvements is 

necessary by physicians, hospitals, insurance officials, and policy makers. Second, to 

reduce the risk of financial stress, small changes one at a time may be useful. A small 

change may have huge impacts on quality of care while reducing total medical costs. 

Such an example is diabetes education. A 2009 study evaluated the impacts of education 

on commercial insurances and Medicare.  The study found that diabetes education 

resulted in lower insurance claims for acute services and higher claims for primary and 

preventive services. The difference of claims led to 13.9% insurance cost savings among 

Medicare patients and 5.7% in commercial insurers (Duncan, Birkmeyer et al., 2009). 

 

Advancing Evidence-based TCM Practice in Diabetes Care 

Conventional wisdom in China states that TCM is a safer and cheaper alternative 

of conventional therapy. The findings of this dissertation suggest the opposite. The 

analysis of the qualitative data in this study finds that conventional therapy physicians are 

reluctant to use TCM treatments in diabetes care because of safety worries. The 

quantitative propensity score analysis suggests that TCM is associated with higher 

medical costs, longer hospital stays, and no better health outcomes among hospitalized 

diabetes patients. These findings cast more doubts about TCM and are consistent with the 

questions raised by the general public in recent years. As a result, the use of TCM in 

China is decreasing. The State Administration of Traditional Chinese Medicine, the top 

government agency in charge of TCM, estimated that annual TCM outpatient visits 

reduced from 1.3 billion in 2003 to 0.3 billion in 2006 while the proportion of inpatients 
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treated by TCM reduced from 28% in 2000 to 18% in 2003 (Chen, Ming et al., 2003; Li 

and Liang, 2007). A survey in 2007 found that only 27.7% of Chinese were willing to use 

TCM (Li and Liang, 2007).  

 

TCM is a symbol of national prestige. The Chinese government has strong 

political will and commitments to develop and adopt TCM in health care. To increase the 

use of TCM, new policies have been implemented, including accelerated approval 

procedures for new TCM medications, and mandatory TCM practices in general 

hospitals. However, it is not clear to what degree these policies have been effective.  

	

With strong political wills and weak evidence of effectiveness and safety, the use 

of TCM in diabetes care is in a dilemma. To deal with the dilemma, establishing an 

evidence-based practice is useful. Evidence-based practice (EBP) is “the process of 

systematically finding, appraising, and using contemporaneous research findings as the 

basis for clinical decisions” (Rosenberg and Donald, 1995). It helps physicians identify 

safe and effective clinical practices; it helps patients select optimal care and make better 

choices; and it can increase the credibility of TCM in diabetes care. To establish 

evidence-based TCM practice in diabetes care, health policy makers may to consider 

taking the following actions:  

1) Increasing resources to encourage clinical efficacy and safety studies of TCM 

with valid study designs; 

2) Developing procedures to disseminate findings of studies to the medical 

society and the general public; 
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3) Increasing communications and understandings between TCM and 

conventional therapy on the latest evidence of TCM use; 

And 4) Establishing timely adverse event monitoring, reporting, and analysis. 

 

Besides these actions, health policy makers may want to also restrict regulations 

on the adulteration and contamination of Chinese herbal medicine. Enforcements, 

including frequent inspections, screening, targeting at the manufacturing, distribution, 

and retail of TCM medications are likely to be warranted. 
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APPENDIX 
 
Consent Form  

Diabetes Care in China: 
Impacts of Traditional Chinese Medicine (TCM) and Insurance on Quality and 

Utilization 
 
I. PURPOSE OF THIS STUDY 
The study is being carried out to study the quality of diabetes care in Guangzhou, China 
and provide practical suggestions to improve the quality. This study is funded by RAND 
Corporation, a non-for-profit research organization.  
 
II. HOW WE SELECTED YOU  
You were selected to take part in this study using a purposive sampling process designed 
to reflect wide range of physicians’ practice based on experience, specialties, and type of 
practices. Your participation is very important to the validity of the results and it will help 
to ensure adequate representation of people like you when the study findings are 
published. 
 
III. WHAT WE WILL ASK YOU TO DO  
You will be asked to complete an interview, during which you will be asked to provide 
the study with information about your practice and opinion in diabetes care.  You will 
also be asked questions about, for example, your specialty, experience, qualification, and 
opinion about diagnosis, prevention, and management of diabetes. The interview may 
take about 30 minutes. Only if you agree, the interview will be tape recorded, and no 
personal identifiable information will be recorded. You can also request to stop recording 
at any time for any reason.   
 
If you agree, you will receive an email from us and ask to rank order a series of factors in 
diabetes care after the interview. You may complete it alone without consulting any 
references. The whole questionnaire may require you approximately 10 minutes.  
 
We expect the study results to be published. We will only release aggregated group-level 
data. No personal identification data will be released. We will not identify you in any 
reports we write. We will destroy all information that identifies you at the end of the 
study. 
 
IV. RISKS OF PARTICIPATION  
This study will not bring any risk to you. We will be asking questions about how you are 
practicing in diabetes care. We will not ask/discuss specific cases or individual patients. 
You may refuse to answer any question or stop the interview at any time. 
 
V. BENEFITS OF PARTICIPATION  
You will be given a gift (around $5) after the interview, regardless if you complete the 
interview or not. Receiving this gift is confidential. 
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VI. OPTION FOR NO PARTICIPATION 
Your participation in the study is completely voluntary. You may refuse to participate, or 
you may stop participating at any time and for any reason, without any penalty. We may 
also discontinue your participation or stop the study at any time if circumstances warrant.  
 
VII. CONFIDENTIALITY  
We will use the information you give us for research purposes only. We will protect the 
confidentiality of this information, and will not disclose your identity or information that 
identifies you to anyone outside of the research project. We will not identify you in any 
reports we write.  
 
VIII. WHOM TO CONTACT  
If you have any questions about the study, please contact Zhen Wang, the principal 
investigator for the study, by calling 1-310-393-0411, ext. 6252, or email 
zhen_wang@rand.org. 
 
If you have any questions or concerns about your rights as a research subject, please 
contact the Human Subjects Protection Committee at RAND, 1700 Main Street, Santa 
Monica, CA 90407, 310-393-0411, ext. 6369.  
 
IX. CONSENT TO PARTICIPATE  
I have read this statement, and I understand what it says. I agree to participate in this 
study under the conditions outlined above. I also acknowledge that I have received a copy 
of this form.  
 
 
 
 
 
 
 
Signature___________________________________  
 
 
Date__________________________  
 
 
Printed Name________________________________  
 
 
 
  

mailto:zhen_wang@rand.org
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