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Abstract This study was to describe and compare the expen-
ditures per hospital admission between urban and rural patients
with a primary diagnosis of type 2 diabetes with and without
complications in an urban tertiary hospital in Jinan, China. This
study comprised 880 inpatients hospitalized from 1 January
2006 to 31August 2008. Inpatient costs were directly collected
from hospital accounting system, which comprised the costs of
all prescribed drugs, medical procedures, laboratory tests, hotel
service, and nursing care during the hospital stay. Generalized
linear model (GLM) with log-link and gamma variance func-
tions was used to identify the differences in the total inpatient

costs between urban and rural patients after controlling for the
potential cost predictors. The adjusted individual inpatient
costs per hospitalization were $1680 for urban patients and
$1437 for rural patients who had no complications; $1973
and $1687 for those with microvascular diseases; $2045 and
$1750 for those with macrovascular diseases; $2208 and
$1889 for those with both microvascular and macrovascular
diseases (p<0.05 between urban and rural patients for all the
categories). The costs of prescribed drugs accounted for more
than two thirds of the total costs in both groups. Urban resi-
dence was positively associated with inpatient costs in addition
to diabetic complications, insurance, days in the hospital, male
gender, and insulin treatment. In conclusion, within the same
disease category, rural patients always spent less than the urban
patients’ per hospital admission. Large out-of-pocket financing
burden, low medical insurance coverage and reimbursement
rate, and low income of rural patients can partly attribute to
the urban–rural gap in healthcare expenditures.
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Introduction

In China, the prevalence of type 2 diabetes mellitus is increas-
ing. The China National Diabetes and Metabolic Disorder
Study, conducted from 2007 to 2008, showed that China has
passed India in having the largest diabetic population world-
wide, amounting to 92.4 million adults [1]. Diabetes and its
complications reduce the quality of life [2–4] and raise pre-
mature mortality [5]. This disease also imposes a heavy eco-
nomic burden on the patients’ family, healthcare system, and
society [6, 7]. In 2013, the global health expenditure on dia-
betes is estimated to at least USD 548 billion, accounting for
11 % of world’s total healthcare expenditures and USD 627
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billion by 2035 [8]. In China, about 6 % of total health expen-
diture and USD 115 per person spent on diabetes in 2010 [9].

A large healthcare disparity between urban and rural pa-
tients exists in China. Since a wide inequality in medical re-
sources allocation [10, 11] and medical insurance system [12],
high-quality medical resources tend to be concentrated in
large-capacity hospitals in urban areas. High levels of out-
of-pocket expenditure and long distances to the hospital com-
promised many rural people access to healthcare [13].
Whether inpatient treatment costs are higher in urban patients
than in rural patients due to type 2 diabetes and its complica-
tions, however, is less well known. The aim of this study was
to describe and compare the expenditures per hospital admis-
sion between urban and rural patients with a primary diagnosis
of type 2 diabetes with and without complications in an urban
tertiary hospital, Jinan, China.

Methods

Study populations

This observational study was carried out in a provincial public
hospital (tertiary level) in Jinan, the capital city of Shandong
Province, China. This study comprised 880 patients, with a
primary diagnosis of type 2 diabetes and receiving medical
treatment in hospital from 1 January 2006 to 31 August
2008. Demographic and clinical characteristics came from
the patients’ clinical records and included age, gender, date
of admission and discharge, residence locations, insurance
types, occupations, family history of diabetes, duration of di-
abetes, insulin treatment, hypertension, body mass index
(BMI), blood glucose, hemoglobin A1c levels (HbA1c), and
the presence of complications. Hypertension was defined as
with hypertension history or receiving antihypertensive drug
treatments in hospital, or both. Patient was broadly catego-
rized as a Brural^ or Burban^ patient based on their informa-
tion in the family register system. Insurance included the med-
ical insurance scheme of an urban employee, a free medical
care scheme, the basic medical insurance scheme of urban
residents, and a new rural cooperative medical scheme intro-
duced since the February in 2003.

Inpatient costs of patients with type 2 diabetes were directly
collected from hospital accounting system, which comprised
the costs of all prescribed drugs, medical procedures, labora-
tory tests, hotel service, and nursing care during the hospital
stay. All costs were collected in Chinese Yuan (¥), by using the
exchange rate of 1 USD($)≈6.9 CNY(¥), representing the
level for the year 2008.

Diagnoses of type 2 diabetes and diabetic complications
were identified from hospital discharge records filled in by a
doctor in charge according the international and national stan-
dard diagnostic procedures and criteria [14]. The following

complications were taken into account: microvascular dis-
eases constituting neuropathy, nephropathy, retinopathy, and
diabetic foot ulcers; macrovascular diseases constituting pe-
ripheral vascular disease, stroke, coronary heart disease, myo-
cardial infarction, and coronary artery disease. For economic
analysis, patients with type 2 diabetes were classified into four
categories: (I) without complication, (II) with one or more
microvascular diseases only, (III) with one or more
macrovascular diseases only, (IV) with both microvascular
and macrovascular diseases.

Statistical analysis

Differences in means between two groups were compared
using independent sample students’ T test; in proportions were
tested with the Pearson Chi-square test. Given the right-
skewed distribution of the cost data, the generalized linear
model (GLM) with log-link and gamma variance functions
was used to identify the differences in inpatient costs between
urban and rural patients with type 2 diabetes after controlling
for the potential cost predictors.

All statistical analyses were performed with Predictive
Analytics SoftWare (PASW) 18.0 (Statistical Package for the
Social Sciences, Chicago, IL, USA), with statistical signifi-
cance defined as a two-tailed p<0.05.

Results

During January 1, 2006 to August 31, 2008, a total of 880
patients with a primary diagnosis of type 2 diabetes were ad-
mitted in hospital and all included in the current study. The
urban patients had longer stays in hospital, higher medical in-
surance coverage rate and were more obese than those in rural
patients (p<0.05 between urban and rural). HbA1c was signif-
icantly higher in the rural patients, compared with urban pa-
tients (p<0.001). A high proportion of patients received insulin
treatment in both groups (88.5 % in urban and 91.9 % in rural
patients, p>0.05), and there were no differences in 2 h postload
glucose levels when discharged from the hospital (Table 1).

The multivariate adjusted mean of total individual inpatient
costs per hospitalization were $2045 for urban patients and
$1759 for rural patients (p<0.05) (Table 2). The costs of pre-
scribed drugs were significantly higher in urban patients than
in rural patients ($1423 vs. $1197, p<0.05), accounting for
more than two thirds of the total costs for both groups. The
hotel service and nursing care costs altogether accounted for
less than 6 % of total costs for both groups.

In our study, 10.7 % of urban and 17.7 % of rural patients
did not experience complications; 38.0 % and 45.2 % had
microvascular complications only; 6.0 % and 5.6 % had
macrovascular complications only; and 45.3 % and 31.5 %
suffered from both micro- and macrovascular complications.
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Compared with the patients without complications, the adjust-
ed total inpatient costs for patients with microvascular dis-
eases, macrovascular diseases, and both were 1.2, 1.2, and
1.3 times higher for both urban and rural inpatients, but within
the same disease category, the costs were significantly lower
in rural patients than in urban patients (Table 3).

Multivariate regression analysis revealed that urban resi-
dence was positively associated with the inpatient costs in
addition to diabetic complications, length of hospitalization,
male gender, and insulin treatment (Table 4). Compared with
those who did not receive insulin treatment, insulin receivers
added 22%moremoney on the top of drug costs in both urban
($1449 in receivers vs. $1126 in non-receivers) and rural pa-
tients ($1218 in receivers and $947 in non-receivers)
(p<0.001 for both groups). The insurance types appeared to
be a significant predictor when the variable for the location of
residence and occupations were removed from the multivari-
ate model.

Discussion

The per hospital admission inpatient costs in this urban tertiary
hospital were significantly different between urban and rural
diabetic patients. The findings are consistent with previous
studies in China and India. A Chinese study showed that the
age-adjusted diabetes inpatient expenses were 6199 CNY for
urban patients and 3649 CNY for rural patients (p<0.05) in
three tertiary and three secondary urban hospitals of Xuzhou
[15]. In India, total annual medical expenditures on healthcare
were significantly higher for urban patients than for rural pa-
tients with type 2 diabetes (227 USD vs. 142 USD, p<0.001)
[16]. A previous urban study in China has shown that in pa-
tients with diabetes, a major driver of healthcare costs is com-
plications [17]. Our study further confirmed these findings,
suggesting a need to prevent the onset and development of
diabetic complications in order to save medical resources
and expenditures.

Urban–rural gap was mainly due to the insurance system
and social-economic status. Our results demonstrated that in-
surance coverage rates were significantly different between

Table 1 Demographic and clinical characteristics of patients with type 2
diabetes mellitus admitted to the Provincial Hospital Affiliated to Shandong
University (Jinan, China) from 1 January 2006 to 31 August 2008

Urban Rural p value

Number of admissions 762 118

Age (years) 62 (12.5) 57 (11.9) <0.001

Men (%) 53.4 36.4 <0.001

Insurance types (%) <0.001

Insurance 88.4 2.5

Without insurance 11.6 97.5

Occupations (%) <0.001

Employed 26.9 1.7

Unemployed 10.4 97.5

Retired 62.7 0.8

Family history of diabetes (%) 38.8 28.8 0.110

Duration of diabetes (years) 9.6 (6.8) 7.6 (6.8) 0.004

Median number of complications 3 3 1.000

Inpatient length of stay (days) 15 (8.7) 11 (6.1) <0.001

Insulin treatment (%) 88.5 91.9 0.251

Hypertension (%) 70.7 53.2 <0.001

Body mass index (kg/m2) 25.6 (4.0) 23.8 (4.0) <0.001

Fasting plasma glucose (admission) 8.6 (2.4) 9.6 (2.7) <0.001

Fasting plasma glucose (discharge) 6.5 (1.5) 7.0 (1.6) 0.002

2 h postload (admission) 12.3 (3.7) 13.0 (3.8) 0.060

2 h postload (discharge) 8.7 (2.4) 9.0 (2.6) 0.238

Hemoglobin A1c (%) 10.0 (2.5) 11.0 (2.8) <0.001

Data are age-adjusted mean (standard deviation) or percentage

Table 2 Crude and adjusted mean of individual total inpatient costs per hospitalization among urban and rural patients

Urban Rural p valuec

Crude mean
cost $a (%)

Adjusted mean
cost $a (95 % CI)b

Crude mean
cost $a (%)

Adjusted mean
cost $a (95 % CI)b

Drugs 2179 (69.8) 1423 (1366.1, 1480.2) 1282 (69.2) 1197 (1035.6, 1358.5) 0.016

Medical procedures 478 (15.3) 320 (302.6, 336.9) 289 (15.6) 272 (221.9, 312.0) 0.092

Laboratory tests 284 (9.1) 206 (197.0, 214.0) 200 (10.8) 198 (171.2, 225.3) 0.637

Hotel service 176 (5.6) 80 (77.4, 83.3) 77 (4.2) 66 (58.2, 74.3) 0.003

Nursing care 5 (0.2) 4 (3.8, 4.0) 4 (0.2) 4 (3.5, 4.0) 0.334

Total costs 3122 (100) 2045 (1978.4, 2112.4) 1852 (100) 1759 (1565.6, 1951.6) 0.010

a 1$≈6.9 ¥ (Chinese Yuan), representing the level of year 2008
b Estimated using generalized linear models adjusting for age, gender, insurance types, occupations, family history of diabetes, duration of diabetes,
inpatient length of stay, insulin treatment, hypertension, body mass index, hemoglobin A1c, and complications
c Differences in adjusted mean costs between urban and rural patients
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urban and rural patients. A study investigated the expenditures
on hospital admission for inpatients with type 2 diabetes in
Asia found that uninsured patients had significantly shorter
length of stay and lower spending than insured patients, espe-
cially in the countries with large out-of-pocket financing bur-
dens such as India and China [18]. In China, dominate forms
of medical insurance in urban areas are the Urban Employee’s
Basic Medical Insurance System for all the employees in both

public and private companies and the Urban Residents Basic
Medical Insurance since 2007, which cover all urban registered
residents. In 2003, a new rural health insurance program, the
New Cooperative Medical Scheme (NCMS), was introduced
in the Shandong province [13]. Since it operated on a voluntary
basis, a minority of the rural patients in our study was enrolled
in. Most of the rural patients were uninsured and pay out-of-
pocket for hospital care. For the people who had NCMSmem-
bership, the monetary reimbursements were also insufficient.

Limited ability to pay for the increasing cost of medical
services among rural patients would also contribute to this dis-
parity. The household income was lower in rural than in urban
patients. Based on the national statistical report in 2008, the per
capita annual net income of rural households in Shandong prov-
inces was 722 USD, compared with the 2067 USD disposable
income for urban households [19]. In urban areas, the elderly
are more likely to receive retirement pensions ranging from 60
to 100 % of their last wage. For the majority of rural elderly
who have neither medical insurance nor retirement pensions,
the family is their predominant mode of support [20].

The cost of prescribed drugs was the largest contributor to
the overall expenditures, accounting for almost 70 % of the
total inpatient costs, whereas the overall costs of drug therapy
represented only 27 % of total healthcare costs in the Cost of
Diabetes in Europe-Type 2 (CODE-2) study [21] in Europe.
The drug prices relative to the gross domestic product (GDP)
were higher in China than in Europe. For example, the retail
price of a 10-ml vial of soluble human insulin 100 IU/ml
manufactured by Eli Lilly was 9.4 USD (62.10 CNY) in our
study hospital, 22.5 USD (150 Swedish Kroner) in Sweden
[22] and 27.5 USD (20.33 EUR) in Finland [23], while the
GDP per capita based on purchasing power parity (PPP) in
2008 was 6188 International dollars (ID) in China, 36205 ID
in Sweden, and 35951 ID in Finland [24]. The drug price in
China was one third of that in Finland, but the GDP per capita
was one sixth of the Finnish GDP per capita.

Finally, it should be kept in mind that these findings from
the study hospital may not be applicable to other hospitals.

Table 3 Adjusted total individual inpatient costs ($) per hospital admission in the different diseases categories

Urban Rural p value for differences

No. (%) Adjusted total costs $a

(95 % CI)
No. (%) Adjusted total costs $a

(95 % CI)

No complication 91 (10.7) 1680 (1504.9–1856.0) 22 (17.7) 1437 (1218.4–1655.9) 0.008

Microvascular diseases 323 (38.0) 1973 (1878.2–2067.7) 56 (45.2) 1687 (1494.3–1880.4) 0.008

Macrovascular diseases 51 (6.0) 2045 (1763.1–2328.9) 7 (5.6) 1750 (1455.3–2044.3) 0.009

Macrovascular and microvascular diseases 385 (45.3) 2208 (2099.1–2317.5) 39 (31.5) 1889 (1668.2–2109.0) 0.008

p value for trends 0.001 0.022

a 1$≈6.9 ¥ (Chinese Yuan), representing the level of year 2008, estimated using a generalized linear model adjusting for age, gender, insurance types,
occupations, family history of diabetes, duration of diabetes, inpatient length of stay, insulin treatment, hypertension, body mass index, hemoglobin A1c

Table 4 Factors related to the total inpatient costs and the beta
coefficient derived from the generalized linear regression model analysis

Independent variable Coefficients Std. error p value

(Intercept) 6.256 0.166 <0.001

Rural (vs. urban) −0.152 0.062 0.015

Age (years) 0.001 0.002 0.53

Women (vs. men) −0.096 0.031 0.002

Insurance (vs. no insurance)a 0.187 0.04 <0.001

Family history of diabetes 0.013 0.031 0.683

Duration of diabetes 0.002 0.002 0.391

Inpatient length of stay 0.054 0.002 <0.001

Hypertension 0.034 0.034 0.308

Insulin treatment 0.249 0.06 <0.001

Body mass index 0.004 0.004 0.251

Hemoglobin A1c −0.009 0.006 0.153

Occupations (vs. employed)b

Unemployed −0.190 0.049 <0.001

Retired −0.051 0.051 0.320

Complications (vs. no complication)

Microvascular diseases 0.172 0.056 0.002

Macrovascular diseases 0.209 0.087 0.016

Microvascular and macrovascular
diseases

0.287 0.061 <0.001

a In the generalized linear model excluding the rural/urban, occupations
variable
b In the generalized linear model excluding the rural/urban, insurance
variable

Int J Diabetes Dev Ctries (October 2015) 35 (Suppl 2):S248–S252 S251



Our study hospital is a tertiary-level provincial hospital locat-
ed in the economically well-developed urban capital city and
share common features with other hospitals in the same level.
But to what extent the estimated costs differ from the costs
incurred in a secondary hospital is unknown and needs good
further investigation.

In conclusion, the costs of per hospital admission were
lower for the rural type 2 diabetes patients than for their urban
counterparts given the same disease severity. Large out-of-
pocket financing burden, low medical insurance coverage
and reimbursement rate, and low income of rural patients
can partly attribute to the urban–rural gap in healthcare expen-
ditures. The living and medical care conditions in the rural
population need to be further improved.
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