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ABSTRACT

Background: Type 2 diabetes is associated with

acute and chronic complications and poses a

large economic, social, and medical burden on

patients and their families as well as society.

Objective: This study aims to evaluate the

direct economic burden of type 2 diabetes in

China. Data source: systematic review on cost of

illness, health care costs, direct service costs,

drug costs, and health expenditures in relation

to type 2 diabetes was conducted up to 2014

using databases such as Pubmed; EBSCO;

Elsevier ScienceDirect, Web of Science; and a

series of Chinese databases, including Wanfang

Data, China National Knowledge Infrastructure

(CNKI), and the China Science and Technology

Journal Database. Factors influencing

hospitalization and drug fees were also

identified. Study eligibility criteria: (1)

estimation of the direct economic burden

including hospitalization and outpatient cost

of type 2 diabetes patients in China; (2)

evaluation of the factors influencing the direct
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economic burden. Articles only focusing on the

cost-effectiveness analysis of diabetes drugs

were excluded.

Results: The direct economic burden of type 2

diabetes has increased over time in China, and

in 2008, the direct medical cost reached

$9.1 billion, Both outpatient and inpatient

costs have increased. Income level, type of

medical insurance, the level of hospital care,

and type and number of complications are

primary factors influencing diabetes related

hospitalization costs. Compared to urban

areas, the direct non-medical cost of type 2

diabetes in rural areas is significantly greater.

Conclusions: The direct economic burden of

type 2 diabetes poses a significant challenge to

China. To address the economic burden

associated with type 2 diabetes, measures need

to be taken to reduce prevalence rate and

severity of diabetes and hospitalization cost.

Keywords: China; Direct economic burden;

Health care costs; Type 2 diabetes

INTRODUCTION

The prevalence of diabetes is increasing rapidly

worldwide with the influence of expanding

economy, abrupt transition of living styles,

and social aging [1]. In 2014, there were

387 million people living with diabetes

worldwide. The number is predicted to reach

592 million by 2035 of which 46% will still be

un-diagnosed [2]. Throughout the world, there

exists a large amount of diversity with respect to

diabetes prevalence, deaths, and health

expenditure [2]. According to the 6th edition

(2014 update) of the International Diabetes

Federation (IDF) Diabetes Atlas, the Western

Pacific (WP) has the largest population with

diabetes (137.8 million), which means that

7.9% of the population in this region has

diabetes. The region with the second highest

prevelance is Southeast Asia (SEA) with

75.0 million patients (Table 1). Asian countries

were among the top ten countries for

prevalence of diabetes in 2013 [2]. Another

fact of spatial distribution is that the prevalence

rate of diabetes in developing countries is

higher. More than 80% of diabetic patients

live in low- and middle-income countries [3].

Globally, 90% of diabetic patients have type 2

diabetes, of which 77% live in developing

countries [4, 5]. In China, the number of

diabetes patients in China was 96.3 million,

29.5 million more compared to India, in 2014.

The prevalence rate of diabetes had reached

9.3% [2].

China carried out five large-scale

epidemiological surveys to understand better

the prevalence of type 2 diabetes. The

prevalence rate of diabetes has been increasing

in China from 0.67% in 1980 [6], 2.51% in

1994–1995 [7], 3.21% in 1996 [8], 3.31% in

2002 [9], and 9.7% in 2007–2008 [10].

According to these survey results, the

morbidity rate of type 2 diabetes mellitus

accounted for 93.70% of all types of diabetes

in China where socioeconomic status seems to

have influenced the prevalence rate [7]. The

prevalence of pre-diabetes among the rural

population (16.6%) is far greater compared to

urban (13.6%) [11]. This poses a higher risk of

diabetes among the rural population.

In addition, the high mortality of diabetes

and related complications is also a huge

challenge. The premature mortality of patients

with diabetes is mostly attributable to related

complications, not uniquely related to the

condition. One half of the patients die of

cardiovascular disease (CVD) [12]. It was

recorded in ‘‘The global burden of disease:

2004 update’’ that 508,000 men and 633,000
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women died from direct diabetes-related causes,

accounting for 1.6% and 2.3% of all deaths in

the world, respectively [13]. The International

Diabetes Federation in 2007 reported diabetes-

related deaths to be 6% of total global mortality

in the population aged 20–79 years. Statistics

from 2013 assessed 5,096,955 diabetes-related

deaths in 20–79 year-olds in the world, of which

1,271,003 were recorded in China [2]. The

mortality of diabetes is strongly related to age.

In patients with type 2 diabetes under 35 years

old, 75% will die from diabetes and related

complications. This rate decreases to 59%

among 35–64 year-olds, and 29% at 64 years or

older [14].

Given the high prevalence rate and mortality

rate, understanding the disease burden of

diabetes is the first step when formulating an

effective control strategy for governments and

international organizations.

Diabetes and related complications cause

large economic losses [15]. Data from 2013

estimates that worldwide diabetes will

contribute $548 billion in health expenditures

(11% of the total health expenditure) and

$1,437 per person on treating and managing

the disease [2]. Diabetes-related health

expenditure varies across regions and

countries. The estimated health expenditure

was $5,621 per person in high-income

countries, compared to $356 in low- and

middle-income countries. In 2013, the USA

spent $239 billion on diabetes, or 36% of

global health expenditure, meanwhile, China

spent just $38 billion, less than 7% of the global

total in the same year [2].

The disease burden resulting from diabetes

has direct and indirect impact. The direct

burden deals with health resource

consumption, such as drug cost, outpatient

cost, inpatient cost, and inspection cost. The

indirect burden encompasses monetary losses

resulting from opportunity costs caused by

death, disability, and incapacitation. The

indirect burden also includes the

transportation expenses incurred by patients

and their families, accommodation expenses,

nutrition costs of patients, social productivity

losses, income losses, and housework labor force

losses (non-market productivity losses) [16].

As we know, nearly 90% of diabetic patients

have type 2 diabetes. Thus, the objective of this

Table 1 Regional estimates for diabetes (20–79 years old) in 2014

IDF region Population
(millions)

Number of people
with diabetes (millions)

Comparative diabetes
prevalence (%)

AFR 407.9 21.5 5.9

EUR 658.7 52.0 6.2

MENA 374.5 36.8 11.3

NAC 334.9 38.8 9.9

SACA 300.5 24.8 8.2

SEA 883.2 75.0 8.8

WP 1,613.2 137.8 7.9

World 4,572.9 386.7 8.2

IDF International Diabetes Federation, AFR Africa, EUR Europe, MENA Middle East and North Africa, NAC North
America and Caribbean, SACA South and Central America, SEA Southeast Asia, WP Western Pacific
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study is to synthesize and analyze the costs of

type 2 diabetes. It aims to answer two key

questions: (1) Document economic burden of

type 2 diabetes in China. (2) Identify main

factors affecting the economic burden of type 2

diabetes in China.

METHODS

This is a systematic review study.

Data Sources and Search Strategies

The main English databases, including Pubmed

and EBSCO, and the Chinese databases,

including Wanfang Data, China National

Knowledge Infrastructure (CNKI), and the

China Science and Technology Journal

Database, were explored for relevant articles

with the following combination of keywords:

(diabetes mellitus and type 2) and (cost of

illness or illness burden or cost of disease or

economic burden of disease). The last search

was conducted on June 30, 2013.

In the searching, studies considered for this

review were English- and Chinese-language

articles from peer-reviewed publications which

focused on the evaluation of the direct

economic burden of type 2 diabetes in China

and on the comparison between China and

other developed countries.

Inclusion Criteria and Exclusion Criteria

Inclusion criteria:

• Estimation of the direct and indirect medical

cost, hospitalization cost, and outpatient fee

for type 2 diabetes patients in China;

• Evaluation of factors influencing direct and

indirect medical cost, hospitalization costs,

and outpatient fee in China.

Exclusion criteria: articles that focused on

the effectiveness evaluation of the diabetic

drugs were ineligible for this review.

A total of 377 original citations were

identified that met all the inclusion and

exclusion criteria. After further review and

elimination of duplicates, 39 studies (full text)

were included for final analysis.

This review article is based on previously

conducted studies and does not involve any

new studies of human or animal subjects

performed by any of the authors.

RESULTS

The Direct Medical Costs

According to Table 2, in China, the direct

medical cost of type 2 diabetes in proportion

to the gross domestic product (GDP) increased

gradually year by year. In 1993, it was reported

that direct medical cost was $0.25 billion,

accounting for 0.07% of the GDP [17]. In

2002, a national survey in 11 major cities

indicated that the direct medical cost had

increased $2.27 billion, and the percentage of

direct medical cost in the GDP was 0.18% [18].

Some studies concluded, after comparing

several national surveys, that the average

annual growth rate of the direct medical cost

of type 2 diabetes was 19.90% which was more

than the average annual growth rate of the GDP

(12.77%) and the national health expenditure

(12.88%) from 1993 to 2003 [21]. More

alarmingly, when it came to 2008, the direct

medical cost already increased to $8.65 billion,

accounting for 0.21% of the GDP [22].

The direct medical cost included outpatient

cost and inpatient cost (hospitalization cost).

Referring back to Table 2, the annual total

outpatient and inpatient costs were $0.22

10 Diabetes Ther (2015) 6:7–16
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billion and $0.03 billion, respectively, in 1993

[17]. And in 2008, they had risen to $5.53

billion and $3.13 billion, respectively [22].

According to a national survey on the

economic burden of type 2 diabetes in China

from 2007 to 2008, the average outpatient cost

per person at a visit was $46.22 in urban areas.

In rural areas, the average outpatient cost per

person at a visit was $54.73 [23]. The average

inpatient cost per person at a visit was

$2,222.77 in urban areas, $1,420.30 more than

the normal population. In rural areas, the

annual inpatient cost per person at a visit was

$499.73 [23]. Although the annul total

outpatient cost was more than the total

inpatient cost, the average inpatient cost per

person at a visit was much more than the

average outpatient cost per person at a visit.

Thus, most studies focusing on the economic

burden of diabetes highlight the proportion of

hospitalization cost in direct medical cost as the

highest. In recent years, the prevalence of type 2

diabetes in China has also risen rapidly, leading

to higher hospitalization cost in direct medical

cost, from 12.91% in 1993 [17] to 44.74% in

2003 [21].

The Direct Non-Medical Costs

The direct non-medical cost has also been

increasing in recent years, including

transportation of patients and their families,

accommodation expenses, and nutrition costs

of patients. The average direct non-medical cost

per inpatient in urban and rural areas was $0.73

and 0.48, respectively in 1998. By 2003, it

increased to $0.97, for both urban and rural

areas. In 2008, the same cost escalated to $2.74

and 2.04 in urban and rural areas, respectively.

Inpatient average direct non-medical cost per

patient in urban areas jumped from $81.02 to

96.84 from 1998 to 2008, and from $39.18 to

71.74 in rural areas [24–26].

Factors Influencing Direct Medical Cost

The direct medical cost accounts for the

majority of the economic burden. In recent

years, there has been a rapid increase in

hospitalization, which has contributed to the

high overall direct medical cost. Factors

influencing hospitalization cost include

hospital stay, income level, types of medical

insurance, level of hospital, and type and

number of complications.

Hospitalization stay for diabetes patients is

two times longer than non-diabetics [27, 28],

and the length of hospital stay for diabetics has

been increasing in the last 5 years. In

Shangdong province, the hospitalization stay

increased from 10.43 days in 2005 to 16.79 days

in 2010 [29]. This increase leads to an increase

in hospitalization expenditure [30]. According

to a national survey on the economic burden of

type 2 diabetes in China in 2007–2008, the

hospitalization stay of diabetic patients was

double the normal population [31].

Results indicated that hospitalization cost

was significantly different among different

income level populations [32]. Patients with

high income tend to accept a more expensive

and longer-term therapy strategy.

The type of medical insurance is also an

important factor. In China, patients mainly

have four types of medical insurance,

including New Rural Cooperative Medical

System (NCMS), Medical Insurance for Urban

Workers, Medical Insurance for Urban

Residents, and ‘‘out-of-pocket’’ payment. The

average hospitalization cost per patient with

Medical Insurance for Urban Workers

($1,094.53) was more than that with Medical

Insurance of Urban Residents ($1,065.50),

12 Diabetes Ther (2015) 6:7–16



NCMS ($558.01), and ‘‘out-of-pocket’’ payments

($609.65) in 2005–2010 [29].

The level of hospital also had an important

influence on hospitalization costs. In China, the

hospitals are mainly divided into three levels

including the tertiary hospital, the secondary

hospital, and the primary hospital, based on

their function, mission, facility, technology,

quality of medical services, and scientific

management [33]. Comparing the medical

expenditure in the three levels of hospital, the

higher the level that patients stayed, the more

money patients paid [34].

The hospitalization cost increases with the

number of complications. Of patients with a

diagnosis of diabetes, 76.4% had reported at

least one complication. Treatment cost of

patients with complications shows a linear

relationship where cost was 3.36 times higher

for patients with complications compared to

those without complications [35]. The

complications resulting in a severe state of

illness thus also increase the frequency of

physical examinations and laboratory tests. To

deal with these situations better, doctors

prescribe use of better drugs or increase the

doses for quick relief of associated symptoms,

which has led to a difference in hospitalization

costs among patients with different conditions.

Type of complication is another factor

influencing hospitalization cost. Medical

expenditure of patients with microvascular or

macrovascular disease or with both was higher

than for those without, with an increase of 1.46,

1.75, and 2.38 times, respectively [36]. The

average hospitalization cost of a patient with

diabetic nephropathy was the highest followed

by diabetic foot, and then cerebral infarction or

cerebral hemorrhage. The average

hospitalization cost per patient with diabetic

nephropathy (dialysis patients), diabetic

nephropathy (non-dialysis patients), and

diabetic foot was $2,446.6, 1,672.5, and

2,305.5, respectively [37].

DISCUSSION

In China, almost 90% of diabetic patients have

type 2 diabetes. Most of them are 40–60 years

old, and the prevalence rate increases gradually

after 40 years old. Disability or death risk leads

to catastrophic losses for the family and society.

The direct economic burden of type 2 diabetes is

increasing over time, with the yearly increment

affecting the direct medical costs to GDP ratio.

The average annual growth rate of the direct

medical cost of type 2 diabetes is

proportionately more than the average annual

growth rate of the GDP and the national health

expenditure. It is the second highest for all

chronic diseases after hypertension. The direct

medical cost of diabetes in China has

approached, or in some instances even

exceeded, some developed countries. Thus, we

focused on the direct economic burden of type

2 diabetes.

As was mentioned above, hospitalization

cost plays a decisive role in direct medical

costs. The factors affecting hospitalization cost

are income level, type of medical insurance,

level of hospital, and related complications. The

frequency and severity of complications

determines the hospitalization cost. But the

relationship between the hospitalization cost

and the hospital level needed a further

explanation. The tertiary hospitals provide

high-level specialist medical services, teaching

and research. The secondary one has a full

complement of services including pediatrics,

obstetrics, general medicine, gynecology, and

various branches of surgery and psychiatry. The

primary hospitals are the centers of community

health services [33]. The high level hospitals

Diabetes Ther (2015) 6:7–16 13



often charge more for examination services and

drugs than the low level hospitals. In addition,

based on the Essential Drug System, the doctors

in different level hospitals had different

prescription privileges in China. The doctor in

primary hospitals can just prescribe limited

drugs which were included in the Essential

Drug List. It is known that drugs are the main

form of treatment for controlling blood glucose

and glycosylated hemoglobin and is a

significant contributor of costs for diabetes

and related causes [38]. Because of the

economic growth and more purchasing power,

patients are willing to choose more expensive

medications primarily because they think the

price of the drug is associated with its

effectiveness.

Changes in living environment and

corresponding lifestyle are major reasons for

the increase in prevalence of type 2 diabetes

patients [39]. This mainly indicates the change

of lifestyle. More and more people tend to enjoy

unhealthy foods and with reduced engagement

in physical activities; most people are subjected

to regular intake of high-calorie, high-fat, and

high-protein foods [40].

Incorporating measures related to health

education can help reduce the prevalence of

diabetes. Designing and implementing cost-

effective diagnosis and treatment tools can

help to deal with hospitalization and drug

costs better. Type 2 diabetes is presently a

major contributor of overall health care cost

mainly due to poor knowledge about the disease

among populations and the time difference

between the onset of disease and treatment.

The sooner the disease can be diagnosed, the

less expensive the treatment and the cost for

associated complications, which will further

result in efficiency in providing simpler

treatments, thus reducing the overall cost [41,

42]. Therefore, the methods for early screening,

early diagnosis, and early treatment are

necessary for follow-up, management, and

monitoring in communities [43].

In this study, we mainly focus on the direct

costs related to diabetes, but not the indirect

costs because literature is lacking. In addition,

diabetes can also result in big disease burdens

for people in the form of disability-adjusted life

years (DALYs), thus both indirect economic

burden and disease burden need further study.

CONCLUSION

The direct medical burden of type 2 diabetes is a

grave economic problem in China. Measures

need to be taken to reduce prevalence rate,

hospitalization cost, and drug cost in order to

reduce the resulting economic burden. Because

of the higher economic burden associated with

rural areas of China, more rigorous

interventions should be considered in these

areas.
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